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SU
BJEC

T:
C
om
m
ents

on
D
escription

and
C
om
parative

Evaluation
ofD

raftD
R
EC
P

A
lternatives

D
earSir/M

adam
:

Soda
M
ountain

Solar,LLC
is
providing

com
m
ents

on
the

“D
escription

and
C
om

parative
Evaluation

ofD
raftD

REC
P
A
lternatives”

(C
alifornia

Energy
C
om

m
ission

[C
EC

]2012).The
docum

entw
illbe

referenced
in

this
letteras

the
A
lternatives

A
nalysis.Soda

M
ountain

Solar,
LLC

is
the

applicantforthe
Soda

M
ountain

Solarproject.The
Soda

M
ountain

Solarproject(SM
S

project)is
a
350

m
egaw

a ttsolarelectric
generating

facility
located

in
San

Bernardino
C
ounty.

The
projecthas

requested
a
rightofw

ay
(RO

W
)grantfrom

the
U
.S.Bureau

ofLand
M
anagem

ent(BLM
).The

BLM
case

num
berforthe

projectis
C
A
C
A
49584.Soda

M
ountain

Solar,LLC
is
providing

com
m
ents

on
com

ponents
ofthe

“D
escription

and
C
om

parative
Evaluation

ofD
raftD

REC
P
A
lternatives”

as
they

pertain
to

the
Soda

M
ountain

SolarProject.

SUM
M

A
RY O

F C
O

M
M

EN
TS 

Soda
M
ountain

Solarcom
m
ents

are
sum

m
arized

into
key

points:

1.
The

SM
S
lands

and
Soda

M
ountain

valley
do

notm
eetthe

criteria
forN

LC
S
designation

2.
SM

S
projectvariance

lands
are

inaccurately
screened

from
A
lternative

1
3.

D
eserttortoise

and
bighorn

sheep
m
odelresults

are
inconsistentw

ith
habitatand

genetic
studies

D
O

C
K

ETED
C

alifornia Energy C
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m
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4.
The

bighorn
sheep

criticallinkage
designation

forSoda
M
ountain

V
alley

is
inaccurate

and
unsupported

5.
The

H
igh

BiologicalSensitivity
designation

is
inaccurate

and
inappropriate

forSoda
M
ountain

V
alley

6.
The

Soda
M
ountain

V
alley

should
be

designated
a
D
evelopm

entFocus
A
rea

7.
A
ppendix

E
is
overly

restrictive
and

contem
plates

excessive
m
itigation

requirem
ents

8.
A
ppendix

Icriteria
forpending

projects
need

furtherrefinem
ent

9.
Extend

the
com

m
entperiod

forthe
A
lternatives

A
nalysis

m
aterials

SM
S LA

N
DS DO

 N
O

T M
EET C

RITERIA
 FO

R N
A

TIO
N

A
L LA

N
DSC

A
PE 

C
O

N
SERVA

TIO
N

 SYSTEM
 (N

LC
S) DESIG

N
A

TIO
N

 

Purpose of N
LC

S  
The

N
LC

S
designation

w
as

established
to

“conserve,protectand
restorenationally

significantlandscapesthathaveoutstanding
cultural,

ecological,and
scientificvaluesforthebenefitofcurrentand

futuregenerations.”

Exam
ples

oflands
w
ithin

the
N
LC

S
include:

W
ilderness

W
ilderness

Study
A
reas

N
ationalM

onum
ents

N
ationalC

onservation
A
reas

W
ild

and
Scenic

Rivers
N
ationalScenic

and
H
istoric

Trails.
C
hapter3.7

ofthe
D
escription

and
C
om

parative
Evaluation

ofD
raftD

REC
P
A
lternatives

states,
“[u]nderthe

various
plan

alternatives,the
D
REC

P
w
illconsideralllands

w
ithin

the
C
D
C
A

boundary
as

identified
in

FLPM
A
forpossible

inclusion
in

the
N
LC

S.”
A
ppendix

D
identifies

the
criteria

thatw
ere

applied
to

designate
N
LC

S
in

the
D
REC

P
and

how
these

lands
w
ere

specified
undereach

alternative.

Designation of Project A
rea in DREC

P A
lternatives 

A
lternatives

1
through

4
classify

lands
w
ithin

the
SM

S
projectarea

and
w
estofI15

as
N
LC

S.
A
lternative

5
classifies

the
entire

SM
S
projectarea,both

w
estand

eastofI
15,as

N
LC

S.
H
ow

ever,the
SM

S
projectarea

does
notcontain:

W
ilderness

W
ilderness

Study
A
reas

N
ationalM

onum
ents
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N
ationalC

onservation
A
reas

W
ild

and
Scenic

Rivers
N
ationalScenic

and
H
istoric

Trails
Lands

w
ith

W
ilderness

C
haracteristics

M
ostofthe

SM
S
projectarea

is
located

w
ithin

a
designated

utility
corridorunderSection

368
of

the
Energy

Policy
A
ctof2005.

The
portion

ofthe
SM

S
projectarea

northw
estofthe

Interstate
15

H
ighw

ay
(I
15)is

bounded
by

Blue
BellM

ine
Road,tw

o
transm

ission
lines,m

ining
areas,

fuelpipelines,and
fiberoptic

lines.The
portion

ofthe
SM

S
projectarea

southeastofI
15

is
bounded

by
RasorRoad

and
a
service

station
property,I

15,and
the

RasorO
ffH

ighw
ay

V
ehicle

(O
H
V
)area.This

portion
ofthe

projectarea
is
w
ithin

close
proxim

ity
to

I
15,a

four
lane

divided
highw

ay
and

m
ajortransportation

route
betw

een
Los

A
ngeles

and
Las

V
egas.H

ighw
ay

I
15

experiences
nearly

continuous
traffic.

In
short,the

SM
S
projectarea’s

existing
transportation

and
utility

uses
traversing

the
projectarea

strongly
suggestthatthe

projectarea
should

notbe
included

in
the

N
LC

S.
Indeed,to

do
so

w
ould

be
entirely

inconsistentw
ith

its
cur rentstatus

as
a
Section

368
corridorunderthe

Energy
Policy

A
ctof2005.

The Soda M
ountain Solar Site Does N

ot Have an Intact Landscape 
The

northw
estportion

ofthe
SM

S
projectarea

is
identified

as
N
LC

S
on

Figures
2.3

1
and

2.3
4

ofC
hapter2, D

escription
ofD

REC
P
A
lternatives.These

figures
presentproposed

land
use

categories
forA

lternative
1.A

lternative
1
identifies

N
LC

S
lands

in
“highly

scenic
and

intact
landscapes”.

The
SM

S
projectarea

includes
an

existing
transm

ission
corridorw

ith
m
ultiple

transm
ission

lines,utilities,and
the

I15
highw

ay,w
hich

have
altered

the
scenic

landscape.The
V
isual

Resource
Inventory

(V
RI)index

forthe
area

is
C
lass

IIIas
show

n
in

Figure
3.4

4
ofthe

docum
ent.C

lass
IIIcorresponds

w
ith

m
oderate

view
ersensitivity.

A
ppendix

D
states

thatA
lternative

1
“excludes

allexisting
transm

ission
corridors”

from
areas

identified
as

N
LC

S.The
figure

titled
“M

ojave
and

Silurian
V
alley

A
lt1”

in
A
ppendix

D
does

notinclude
N
LC

S
designated

land
in

the
northw

estportion
ofthe

projectarea.Itappears
that

Figure
2.3

1
and

2.3
4
incorrectly

display
SM

S
RO

W
lands

northw
estofI

15,w
hich

are
w
ithin

an
existing

Section
368

transm
ission

corridor,as
N
LC

S
lands.This

is
m
ostlikely

a
G
IS

m
apping

errorin
Fig ures

2.3
1
and

2.3
4.The

N
LC

S
designations

forFigures
2.3

1
and

2.3
4
in

C
hapter2

should
be

revised
to

m
atch

the
m
ap

in
A
ppendix

D
.This

area
should

notbe
designated

as
N
LC

S
underA

lternative
1
because

itis
in

a
transm

ission
corridor,consis tentw

ith
A
ppendix

D
.

The N
LC

S Designation is N
ot A

ppropriate for Transm
ission C

orridors 
The

SM
S
projectarea

northw
estofI15

is
classified

as
N
LC

S
in

A
lternatives

2
through

4.This
designation

corresponds
w
ith

the
presence

ofa
Section

368
utility

corridorw
ithin

this
area.A

s
provided

in
A
ppendix

D
,N

LC
S
identified

in
A
lternatives

2
through

5
w
ould

include
existing

transm
issio n

corridors.The
application

ofthe
N
LC

S
designation

to
transm

ission
corridors,

particularly
Section

368
corridors,is

inconsistentw
ith

the
purpose

ofthe
N
LC

S
to
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“…
conserve,protectand

restorenationally
significantlandscapesthathaveoutstanding

cultural,
ecological,and

scientificvaluesforthebenefitofcurrentand
futuregenerations.”

Transm
ission

corridors
are

typically
located

in
areas

thatare
nearhighw

ays
and

existing
developm

ent.In
the

absence
ofcriticalhabitat,significantculturalsites,orm

ajorrivers,
transm

ission
corridors

w
ould

notbe
expected

to
have

outstanding
ecological,cultural,or

scientific
value.Blanketapplication

ofthe
N
LC

S
designation

to
transm

ission
corridors

is
therefore

inconsistentw
ith

the
purpose

ofthe
designation.

The N
LC

S Designation is N
ot A

ppropriate for the Entire C
alifornia Desert 

The
entire

projectsite
is
designated

as
N
LC

S
w
ithin

A
lternative

5.A
lternative

5
is
“based

on
the

prem
ise

thatall lands
in

the
C
alifornia

D
eserthave

been
determ

ined
by

C
ongress

to
be

nationally
significantand

lands
notfocused

on
developm

entorotherintensive
uses

underthe
BLM

’s
m
ultiple

use
m
andate

should
be

included
as

nationalC
onservation

lands.This
alternative

w
ould

include
existing

transm
ission

corridors.”
W
e
are

ofthe
opinion

that itw
ould

be
extrem

ely
shortsighted

and
inconsistentw

ith
BLM

’s
m
ultiple

use
m
andate

to
designate

as
nationalconservation

lands
allBLM

lands
otherthan

those
deem

ed
idealforsolarand

w
ind

developm
entunderthe

D
REC

P.D
oing

so
losessightofthe

factthatthe
D
REC

P
w
as

originally
intended

to
create

a
voluntary

process
forstream

lining
species

perm
itting

forrenew
able

energy
developm

ent,notto
“rezone”

aw
ay

m
ostm

ultiple
uses

renew
able

orotherw
ise

on
BLM

adm
inistered

lands
located

w
ithin

the
southern

quarterofthe
state

ofC
alifornia.Italso

runs
the

risk
ofcreating

w
hatis

in
effect“W

ilderness”
by

an
actother than

thatofC
ongress.

ERRO
R IN

 SC
REEN

IN
G

 O
F VA

RIA
N

C
E LA

N
DS IN

 A
LTERN

A
TIVE 1 

SM
S
projectvariance

lands
northw

estofI
15

are
incorrectly

screened
outofA

lternative
1.

C
hapter2

ofthe
A
lternatives

A
nalysis

defines
screening

criteria
thatw

ere
applied

to
variance

lands
in

A
lternative

1.The
screening

criteria
and

applicability
to

the
SM

S
projectsite

are
provided

in
Table

1.A
s
can

be
seen,th e

projectdoes
nottriggerany

ofthe
variance

screening
criteria,w

ith
the

exception
ofC

riterion
13.H

ow
ever,the

G
IS

m
apping

errorin
Figures

2.3
1
and

2.3
4
(discussed

previously)thatdesignated
lands

northw
estofI

15
as

N
LC

S
consequently

triggered
variance

land
screening

C
riterion

13.Because
the

N
LC

S
lands

w
ere

incorrectly
designated

on
the

SM
S
projectsite

as
a
resultofa

G
IS

errorin
A
lternative

1,areas
northw

estof
I
15

w
ere

inappropriately
screened

from
A
lternative

1.The
N
LC

S
designation

should
be

rem
oved

from
these

areas
and

the
variance

lands
northw

estofthe
I
15

should
be

included
in

A
lternative

1
because

the
projectarea

does
notqualify

forscreening
underany

ofthe
21

variance
screening

criteria.
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Table 1: Variance Land Screening C
riteria and A

pplicability to Project A
rea 

Screening C
riteria for Variance Lands 

Soda M
ountain 

C
ontains

Yes
N

o

1.  
A

ll d
esignated

 and
 proposed

 critical habitat areas for species protected
 und

er 
the ESA

 of 1973 (a
s am

end
ed

). 
 

X 

2. 
A

ll areas w
here the BLM

 has m
ade a com

m
itm

ent to state agency p
artners and 

other entities to m
anage sensitive species habitat; for exam

ple, the D
esert Tortoise 

Research N
a

tural A
rea

, including the lands acquired by the D
esert Tortoise 

Preserve C
om

m
ittee, Inc. 

 
X 

3.  
A

ll d
esert tortoise translocation sites id

entified
 in applicable land

 use plans, 
project-level m

itigation plans or Biological O
pinions. 

 
X 

4.  
A

ll w
ildlife m

igratory a
nd

 m
ovem

ent corrid
ors id

entified
 in applicable land

 use 
plans and

 recently m
apped

, through efforts such as South C
oast W

ildland
s. 

 
X 

5.  
A

ll Big G
am

e W
inter Ranges id

entified in applicable land use plans, such as m
ule 

deer area in the Bishop Resource M
anagem

ent Plan (RM
P). 

 
X 

6.  
N

ational Historic and
 N

atural Land
m

arks id
entified in applicable land

 use plans 
and

 D
REC

P. 
 

X 

7.  
Lands w

ithin the boundaries of properties listed in the N
ational Register of Historic 

Places (N
RHP). 

 
X 

8.  
Segm

ents of rivers d
eterm

ined
 to b

e eligib
le or suitable for W

ild
 and

 Scenic River 
status id

entified
 in applicable land

 use plans, includ
ing associated

 0.25 m
ile 

corrid
or. 

 
X 

9.  
Lands w

ithin a solar, w
ind or geotherm

a
l energy developm

ent RO
W

 grant or 
application area found to be inappropriate for energy developm

ent through a
n 

environm
enta

l review
 process tha

t occurred prior to finalization of the D
raft D

REC
P 

EIS. 

 
X 

10. A
ll lands w

ithin the proposed
 M

ojave Trails N
ational M

onum
ent. 

 
X 

11.  A
ll conservation land

s acq
uired

 through d
onations or use of Land

 and
 W

a
ter 

C
onservation Funds. 

 
X 

12. W
ild

 Horse or Burro Herd
 M

anagem
ent A

reas. 
 

X 

13.  A
ll A

C
EC

s, Research N
a

tural A
reas (RN

A
), and N

LC
S lands/units id

entified in 
D

REC
P A

lternative 1. 
X**

14.  A
ll areas w

ith BLM
 inventoried w

ild
erness characteristics. 

 
X 

15.  D
eveloped recrea

tional facilities, sp
ecial-use perm

it recrea
tion sites, all SRM

A
s, 

and all Long Term
 V

ehicle A
reas (LTV

A
) id

entified in A
lterna

tive 1. 
 

X 

16.  D
eveloped recrea

tional facilities, sp
ecial-use perm

it recrea
tion sites, all SRM

A
s, 

and all Long Term
 V

ehicle A
reas (LTV

A
) id

entified in A
lterna

tive 1. 
 

X 

17.  V
ariance land

 parcels sm
aller than 280 acres and

/or not cap
able of being 

com
bined w

ith other BLM
 variance parcels or non-BLM

 lands in A
lternative 1 

 
X 
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Table 1: Variance Land Screening C
riteria and A

pplicability to Project A
rea 

Screening C
riteria for Variance Lands 

Soda M
ountain 

C
ontains

Yes
N

o
D

evelopm
ent Focus A

reas to reach the 280-acre m
inim

um
 size. (280 acres is the 

size of tw
o sm

all utility-scale solar projects [20 M
W

 as p
er C

EC
] at approxim

ately 7 
acres p

er M
W

.) 

18.  N
arrow

 stringers on cherry stem
 road

s betw
een areas conserved

 or specially 
m

anaged
. 

 
X 

19.  A
reas w

ithin 1 m
ile of N

ational Scenic and
 Historic Trail C

orrid
ors. 

 
X 

20.  D
esignated off-highw

ay vehicle (O
H

V
) open area

s. 
 

X 

21.  A
ll d

unes, sand
 sources, and

 sand
 flow

 corrid
ors. 

 
X 

22.  A
ll M

icrophyll w
oodlands, a

lso know
n as sem

i-desert w
ash w

oodland/scrub
. 

 
X 

23. Land
s w

ithin 0.25 m
ile of any surface w

a
ter source or riparian areas (e.g., seeps, 

springs, lakes, pond
s, strea

m
s, rivers). 

 
X 

N
otes: 

** The area northw
est of I-15 is d

esignated
 as N

LC
S in D

REC
P A

lternative 1 as a result of a G
IS m

apping error 
in C

hapter 2. A
lternative 1 presented in A

ppendix D
 does not include the N

LC
S designation northw

est of I-
15 in the project area

. 

Source: C
EC

 2012 and
 Panoram

a Environm
ental, Inc. 

DESERT TO
RTO

ISE A
N

D BIG
HO

RN
 SHEEP M

O
DEL RESULTS A

RE IN
C

O
N

SISTEN
T 

W
ITH HA

BITA
T A

N
D G

EN
ETIC

 STUDIES 
A
ppendix

C
ofthe

A
lternatives

A
nalysis

provides
updated

species
m
odels

and
m
odeling

m
ethods.C

om
m
ents

are
provided

fortw
o
species

m
odels:

1.
D
raftspecies

habitatm
odelresults

fordeserttortoise
(U

SFW
S
leastcostcorridors)

presented
in

Figure
SM

R3B
2.

D
raftspecies

habitatm
odelresults

forbighorn
sheep

(criticallinkage)

A
nalysis of Habitat Suitability and C

onnectivity in the Soda M
ountain A

rea 
SM

S
subm

itted
an

analysis
ofthe

habitatsuitability
and

connectivity
fordeserttortoise

and
bighorn

sheep
in

the
Soda

M
ountain

area
(Panoram

a
Environm

ental2012;attached
hereto

as
Exhibit1).The

analysis
w
as

based
on

site
specific

field
surveys

ofthe
projectarea

and
surro undings

thatidentified
no

deserttortoise
on

the
projectsite

and
lim

ited
sign

outside
projectboundaries

(U
RS

2009a).The
habitatsuitability

analysis
show

ed
thatcharacterization

of
the

SM
S
projectarea

based
on

m
odelresults

(N
ussearetal.2009)w

as
inconsistentw

ith
site

specific
surveys

ofthe
projectarea.The

m
odeloverstated

th e
habitatvalue

fordeserttortoise.
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The
results

ofsubsequentfalldeserttortoise
surveys

(K
iva

Biological)2012),floristic
survey

(C
SESA

2012),and
generalw

ildlife
survey

(C
SESA

2012a)ofthe
SM

S
projectarea

have
supported

the
conclusions

ofthe
habitatsuitability

and
connectivity

analysis
fordeserttortoise.

N
o
deserttortoise

w
ere

found
on

the
projectsite

orin
the

zone
of influence

surveys.Lim
ited

sign
w
as

found
on

the
eastern

m
argins

ofthe
projectarea

(K
iva

Biological2012).

The
fall2012

surveys
found

no
evidence

ofbighorn
use

ofthe
projectarea

and
C
D
FW

photographic
m
onitoring

ofthe
I15

underpassesin
the

area
found

no
evidence

ofbighorn
use

ofthe
underpasses

(A
bella

2012a).

USFW
S

Desert Tortoise Least C
ost C

orridors are Inconsistent w
ith Recent C

onnectivity 
Studies
Figure

SM
R3B,“D

raftSpecies
H
abitatM

odelResults
forD

esertTortoise
(U

SFW
S
LeastC

ost
C
orridors)”show

s
the

SM
S
projectarea

as
w
ithin

a
leastcostcorridorfordeserttortoise

(Figure
1).This

m
odeling

w
as

conducted
by

U
SFW

S
using

the
habitatsuitability

results
of N

ussearet
al.(2009).SM

S
presented

data
in

its
D
REC

P
com

m
entletterdated

July
23,2012,thatshow

the
habitatsuitability

presented
in

N
ussearetal.overstates

the
habitatvalue

forthe
projectarea

(Panoram
a
2012;attached

hereto
as

Exhibit1).This
U
SFW

S
leastcostcorridor(Figure

1)is
inconsistentw

ith
Penrod

etal.(2012),in
w
hich

sp ecies
specific

m
odeling

w
as

used
to

identify
m
ovem

entcorridors
(Figure

2).

LeastC
ostC

orridors
are

Inconsistentw
ith

U
SFW

S
R
ecovery

Plan
and

G
enetic

Studies
The

leastcostcorridoridentified
in

Figure
SM

R3B
appears

to
connectsuitable

habitatareas
to

U
SFW

S
criticalhabitatareas.In

the
case

ofthe
SM

S
projectarea,the

U
SFW

S
leastcostcorridor

attem
pts

to
connectthe

Ivanpah
criticalhabitatunitto

the
Superior

C
ronese

criticalhabitatunit.
This

attem
ptis

illfounded.

The
designation

ofa
leastcostcorridorbetw

een
the

Ivanpah
criticalhabitatunitand

Superior
C
ronese

criticalhabitatunitis
inconsistentw

ith
the

Revised
Recovery

Plan
fortheM

ojave
Population

oftheD
esertTortoise(U

SFW
S
2011),otherstudies,and

the
physicalenvironm

ent.The
M
ojave

population
ofdeserttortoise

is
divided

into
five

recovery
units

in
the

Revised
Recovery

Plan
(U

SFW
S
2011).Recovery

units
w
ere

defined
on

the
basis

ofgeographic
barriers

that
coincide

w
ith

observed
variation

am
ong

tortoise
populations

(Ibid).The
projectarea

is
located

on
the

ea stern
edge

ofthe
W
estern

M
ojave

recovery
unit(Figure

1).The
Ivanpah

criticalhabitat
unitis

located
in

the
Eastern

M
ojave

recovery
unit.A

leastcostcorridorin
Figure

SM
R3B

extends
through

the
SM

S
projectarea

and
crosses

betw
een

these
recovery

units
(Figure

1).This
corridorcontradicts

the
Revised

Recovery
Plan

by
asserting

thatth ere
is
existing,orpossible,

connectivity
betw

een
the

W
estM

ojave
recovery

unitand
the

Eastern
M
ojave

recovery
uniteven

though
theirseparate

designation
is
prem

ised
on

the
basis

ofgeographic
barriers

betw
een

them
.
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Figure 1: DREC
P Desert Tortoise Least-C

ost C
orridors W

ith USFW
S Recovery Units 
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Figure 2: Penrod et al. Desert Tortoise Least-C
ost C

orridors in SM
S A

rea 
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The
objectives

identified
in

the
Revised

Recovery
Plan

revolve
around

the
conceptofthe

recovery
unit.The

recovery
objectives

include:

M
aintain

selfsustaining
populations

ofdeserttortoises
w
ithin

each
recovery

unit
into

the
future

M
aintain

w
elldistributed

populations
ofdeserttortoise

throughouteach
recovery

unit
Ensure

thathabitatw
ithin

each
recovery

unitis
protected

and
m
anaged

to
support

long
term

viability
ofdeserttortoise

populations

C
onnectivity

betw
een

recovery
units

is
notnecessary

to
achieve

the
recovery

objectives.Itis
im

plicitin
the

conceptofthe
recovery

unitthatthere
are

naturalbarriers
to

m
ovem

entbetw
een

the
recovery

units
thatw

illnotbe
overcom

e
by

m
anagem

entactions.The
designation

ofa
least

costcorridorlinking
the

Ivanpah/Shadow
V
alley

criticalhabitatunitto
the

Superior
C
ronese

criticalhabitatunitis
inconsistentw

ith
the

Revised
Recovery

Plan’s
definition

ofrecovery
units.

Itis
also

inconsistentw
ith

the
Revised

Recovery
Plan’s

ow
n
assessm

entofthe
region

surrounding
the

projectarea.Specifically,the
Recovery

Plan
sta tes

thatthe
population

w
ithin

the
Eastern

M
ojave

recovery
unitis

recognized
as

relatively
isolated

from
otherrecovery

units
on

the
basisofgenetic

analysis
(U

SFW
S
2011).BakerSink

through
Soda

D
ry

Lake
is
a

m
ovem

entbarrierbetw
een

the
Eastern

M
ojave

recovery
unitand

the
W
estM

ojave
recovery

unit(Ibid).The
BakerSink

barrierform
s
the

dividing
line

betw
een

these
tw

o
recovery

units:

“A
lthough

geneflow
likely

occurred
interm

ittently
during

favorableconditionsacrossthis
w
estern

edgeoftherecovery
unit,thisarea

containsa
portion

oftheBakerSink,a
low

elevation,
extrem

ely
hotand

arid
strip

thatextendsfrom
D
eath

Valley
to
Bri stolD

ry
Lake.Thisarea

is
generally

inhospitablefordeserttortoises.”
(Ibid)

A
study

conducted
by

H
agerty

etal.(2010)supported
this

conclusion
from

a
genetic

standpoint
by

finding
thatgeographic

barriers
w
ere

significantly
correlated

w
ith

genetic
differences

and
that,

“TheBakerSink
isa
low

elevation
barrie rthatbeginsin

D
eath

Valley
and

separatesthese
topographically

differentareas.”

M
ovem

entareas
from

H
agerty

etal.are
show

n
in

Figure
3.The

BakerSink
is
show

n
in

Figure
4.

In
short,substantialevidence

–in
the

form
of(i)site

specific
survey

results
and

habitat
suitability

analysis;(ii)U
SFW

S’ow
n
Revised

Recovery
Plan;and

(iii)genetic
studies

strongly
indicate

thattortoise
populations

are
notcrossing

the
BakerSink

and
are

notconnecting
betw

een
the

W
estM

ojave
recovery

unitand
EastM

ojave
recovery

unit.
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Figure 3: Hagerty et al. Desert Tortoise M
ovem

ent Routes 
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Figure 4: Baker Sink Barrier to M
ovem

ent 
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BIG
HO

RN
 SHEEP C

RITIC
A

L LIN
KA

G
E DESIG

N
A

TIO
N

 FO
R SO

DA
 M

O
UN

TA
IN

 
VA

LLEY IS IN
A

C
C

URA
TE A

N
D UN

SUPPO
RTED 

Figure
SM

M
1A

,“D
raftSpecies

H
abitatM

odelResults
forBighorn

Sheep
(C
riticalLinkage)”

show
s
the

SM
S
projectarea

w
ithin

a
criticallinkage

forbighorn
sheep

(Figure
5
in

this
letter).

The
A
lternatives

A
nalysis

does
notinclude

assum
ptions

used
in

the
m
odeldevelopm

ent,and
does

notspecify
the

m
ethods

orcriteria
thatw

ere
applied

to
determ

ine
th e

“criticallinkages.”
Section

3.1
ofthe

A
lternatives

A
nalysis

indicates
M
ountain

and
Interm

ountain
H
abitatm

odels
w
ere

developed
by

C
D
FW

and
John

W
ehausen.A

ppendix
C
ofthe

A
lternatives

A
nalysis

states
thata

proxy
m
odelw

as
used

butprovides
no

additionalinform
ation.The

bighorn
sheep

m
odel

assum
ptions

and
m
ethodology

m
ustbe

provided
so

they
can

be
analyz ed.A

dditionaltim
e

should
be

allow
ed

to
review

and
com

m
entafterthe

m
odelinform

ation
is
provided

to
review

ers.

The
“criticallinkage”

figure
is
inconsistentw

ith
field

surveys
ofthe

SM
S
projectarea

and
investigations

thathave
been

undertaken
by

Soda
M
ountain

Solar,LLC
and

C
D
FW

regarding
bighorn

sheep
use

ofthe
projectarea.

Bighorn Sheep Surveys 
Soda

M
ountain

SolarSurveys
SM

S
contracted

w
ith

BioResource
C
onsultants

to
conducta

helicoptersurvey
ofbighorn

sheep
(see

survey
results

in
Figure

6).The
survey

protocolw
as

determ
ined

in
consultation

w
ith

C
D
FW

.The
surveys

did
notinclude

the
south

Soda
M
ountains

to
the

eastofthe
projectarea

in
orderto

avoid
effects

to
a
know

n
bighorn

population
during

lam
b ing

season
(see

“C
D
FW

2012
Survey”,below

).Bighorn
sheep

w
ere

observed
during

surveys
w
ithin

10
m
iles

ofthe
project

area.Surveyors
observed

tw
o
desertbighorn

sheep
fleeing

dow
n
a
ravine

approxim
ately

8
m
iles

southw
estofthe

projectarea
in

the
C
ave

M
ountains

(BRC
2011).N

o
otherindividu als

or
groups

w
ere

seen
in

the
region

during
the

rem
ainderofthe

surveys
conducted

in
M
arch

and
M
ay

2011
(BRC

2011).Five
sheep

and
bedding

sites
w
ere

observed
on

the
slope

eastofthe
projectsite

in
O
ctober2012

(K
iva

Biological2012).

C
D
FW

2012
Survey

C
D
FW

conducted
a
ground

countforbighorn
sheep

on
A
pril30

and
M
ay

1,2012
in

the
south

Soda
M
ountains,nearZzyzx

Spring.Surveyors
counted

allsheep
thatcould

be
located

on
the

eastside
ofthe

range
in

the
vicinity

ofw
ater.H

abitatconditions
in

the
south

Soda
M
ountains

are
highly

suitable
forbi ghorn

sheep
because

ofthe
presence

ofa
year

round
w
atersource

at
Zzyzx

and
the

presence
oflim

estone
outcrops

forlam
bing

rearing
habitat.A

totalof47
sheep

in
seven

groups
w
ere

identified
w
ithin

the
south

Soda
M
ountains

during
the

C
D
FW

2012
survey

(A
bella

2012a).



C
alifornia Energy C

om
m

ission 
January 23, 2012 

Page 14 

Figure 5: DREC
P Bighorn Sheep C

ritical Linkage and SM
S Project A

rea 
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Figure 6: Bighorn Sheep Surveys and Populations in Soda M
ountain Region 
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Figure
6
show

s
the

recentlocations
ofbighorn

sheep
as

reported
in

SM
S
surveys

(BRC
2011;

K
iva

2012)and
C
D
FW

surveys
(A

bella
2012a).The

2011
SM

S
helicopterand

ground
survey

(BRC
2011)identified

sheep
in

the
C
ave

M
ountains,7.75

m
iles

south
ofthe

projectarea
and

K
iva

(2012)identified
sheep

and
sign

on
the

w
e stern

edgesofthe
south

Soda
M
ountains.The

C
D
FW

survey
found

very
little

sign
ofrecentuse

by
bighorn

above
the

1,960
footelevation

w
here

sheep
w
ere

found
(A

bella
2012a).Itappears

thatthe
eastern

portion
ofthe

south
Soda

M
ountains,w

here
m
ostofthe

sheep
w
ere

seen,is
occupied

pr im
arily

by
fem

ales
and

associated
youngersheep

in
the

spring.G
iven

thatfew
adultm

ales
w
ere

seen,and
thatthere

are
likely

additionalm
ales,this

population
can

be
projected

to
fallinto

the
51

to
100

population
size

category
(A

bella
2012a).A

bella
(2012a)also

indicated
thatthe

bighorn
sheep

seem
acclim

ated
to

the
hum

ans atthe
D
esertResearch

C
enteratSoda

Springs,w
hich

is
used

as
a
w
atersource

for
the

sheep.

M
odeled

Bighorn
Sheep

H
abitat

The
results

ofthe
D
REC

P
bighorn

sheep
m
odeling

forinterm
ountain

and
m
ountain

habitats
(Figures

7
and

8)are
consistentw

ith
recentsurvey

results
in

the
SM

S
projectarea.There

have
been

m
any

studies
ofthe

projectarea
(vegetation,deserttortoise,culturalresources)and

none
ofthe

surveys
have

found
sign

(scat,bedding,trails)in
the

SM
S
projectarea. The

lack
ofsign

is
evidence

oflittle
orno

use
ofthe

projectarea
by

bighorn
sheep,w

hich
is
consistentw

ith
the

D
REC

P
m
odelresults

forbighorn
sheep

interm
ountain

habitat(Figure
7).

Bighorn
sheep

and
sign

w
ere

consistently
found

in
the

m
ountains

in
allrecentsurveys

in
the

projectarea,zones
ofinfluence,and

w
ithin

a
10

m
ile

radius
ofthe

project(BRC
2011;C

SESA
2012;K

iva
2012;A

bella
2012a).These

survey
results

are
consistentw

ith
the

D
REC

P
m
odeled

bighorn
sheep

m
ountain

habitat(Figure
8).

A
nalysis of C

onnectivity in the Soda M
ountains 

N
o
Evidence

ofEastW
estC

onnectivity
in
the

Soda
M
ountain

V
alley

The
SM

S
projectarea

is
nota

know
n
connectivity

orlinkage
area

forbighorn
sheep,ora

linkage
corridorforbighorn

sheep
(Penrod

etal.2012).
N
o
scat,sign,ortrails

ofbighorn
sheep

w
ere

docum
ented

on
the

SM
S
projectduring

surveys
ofthe

projectarea
in

2009
and

2012
(U

RS
2009b;

C
SESA

2012;K
iva

Biological2012).Bighorn
sheep

w
ere

identified
in

the
Soda

M
ountains

to
the

south
and

eastofthe
projectas

show
n
in

Figure
6
(K
iva

Biological2012;A
bella

2012a).

Bighorn
sheep

are
know

n
to

prefersteep,rocky
terrain

and
to

avoid
flatareas

w
ith

no
cover.It

is
logicalto

assum
e
thatsheep

w
ould

m
ove

long
distances

through
m
ountains,ratherthan

across
the

Soda
M
ountain

valley,w
hich

is
bisected

by
northeastsouthw

estoriented
highw

ay
I

15
in

the
valley.Sheep

in
the

projectregion
are

likely
m
oving

north
south

through
the

south
Soda

M
ountains

and
ther e

w
ould

be
no

reason
to

m
ove

eastw
est,given

thatthere
are

no
w
ater

sources
in

the
w
estern

Soda
M
ountains

orthe
w
estside

ofthe
valley.
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Figure 7: DREC
P Bighorn Sheep Interm

ountain Habitat and SM
S Project 
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Figure 8: DREC
P Bighorn Sheep M

ountain Habitat and SM
S Project 
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C
D
FW

installed
cam

eras
in

tw
o
I
15

underpassesnearthe
SM

S
projectarea

in
A
ugust2012.N

o
sheep

have
been

identified
using

the
underpasses

(A
bella

2012a).

Literature
Show

s
H
ighw

ays
are

a
Barrierto

Bighorn
Sheep

M
ovem

ent
Interstate

highw
ays

are
typically

barriers
to

bighorn
sheep

connectivity
(Turner2010).Frequent

traffic
can

m
ake

sheep,particularly
ew

es,reluctantto
cross

roads
and

actualcrossing
exposes

the
sheep

to
m
ortality

(U
SFW

S
2001).Roads

have
reduced

long
term

population
viability

w
hen

they
bisecta

bighorn
sheep

group’s
range

(U
SFW

S
2001).

I
15

and
I40

have
segregate d

desert
bighorn

sheep
into

m
etapopulations

(north,central,and
south)w

ith
no

connectivity
across

the
highw

ays
betw

een
the

m
etapopulations

(W
ehausen

2006).I15
acts

as
a
m
ajorbarrierto

connectivity
forbighorn

sheep.Sheep
have

been
sighted

on
the

north
sid e

ofI
15

to
the

north
of

the
SM

S
projectarea,suggesting

thatthey
m
ay

cross
the

highw
ay

using
the

underpasses
or

overpasses
to

the
north

ofthe
SM

S
projectarea

in
orderto

access
the

south
Soda

M
ountains

bighorn
population.

Bighorn
sheep

occasionally
use

underpasses
to

cross
highw

ays.O
ne

study
in

A
rizona

m
onitored

w
ildlife

use
atthree

highw
ay

underpasses
for10

m
onths

and
recorded

25
tim

es
w
hen

bighorn
sheep

crossed
underthe

highw
ay

(A
ZD

O
T
2008).M

ost(88
percent)ofthe

crossings
occurred

atthe
culvertlocated

in
the

m
ostrugged

terrain
atthe

narrow
est highw

ay
span

(A
ZD

O
T
2008).

The
study

concludes
thathigherintensity

ofculvertuse
w
as

m
ost

associated
w
ith

theirproxim
ity

to
traditionaltrails

ofbighorn
sheep,w

hile
otherfactors,such

as
proxim

ity
to

steep
terrain,underpass

structure,lines
ofsight,and

otheranim
als’presence

m
ay

also
be

im
portantinfluences

(A
ZD

O
T
2008). A

notherstudy
suggests

thatungulate
underpasses

m
ustbe

a
m
ini m

um
of14

feethigh
and

26.3
feetw

ide
(Penrod

etal.2008).

PotentialH
ighw

ay
C
rossings

ofI
15
in
the

Soda
M
ountain

V
alley

There
are

fourbox
culverts

(#2,3,5,6
on

Figure
8)and

tw
o
bridges

(underpasses
1
and

4
on

Figure
9
and

10)thatbighorn
sheep

could
potentially

use
to

cross
underthe

I
15

highw
ay

near
the

projectarea.These
box

culverts
and

bridges
w
ere

evaluated
forpotentialbighorn

sheep
use

(Table
2).The

fourbox
culverts

(underpasses
2,3,5,6)are

unlikely
to

be
used

by
bighorn

sheep
due

to
a
com

bination
offreew

ay
noise

w
ithin

the
overpass/box

culvert,darkness
(inability

to
see

predators),and
because

they
are

sm
allerthan

the
m
inim

um
w
idth

identified
forunderp ass

use
by

bighorn
sheep

(Burke
2012;Penrod

etal.2008).Based
on

the
criteria

identified
in

the
A
rizona

study
discussed

above,the
bridge

atO
pah

D
itch

(underpass
4,Figure

10)is
unlikely

to
be

used
by

bighorn
sheep,even

though
itis

ofsufficientsize,because
itis

farfrom
steep

terrain.
The

underpass
atZzyzx

Road
(underpass

1,Figure
9)has

a
higherlikelihood

ofbighorn
sheep

use
because

itis
w
iderand

closestto
steep

terrain.G
am

e
cam

eras
installed

by
C
D
FW

underthe
underpassesatO

pah
D
itch

and
Zzyzx

Road
in

A
ugu st2012

have
notdetected

any
bighorn

sheep
use

to
date

(A
bella

2012b).There
are

also
no

bighorn
sheep

trails
ateitherunderpass.The
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Figure 8: Box C
ulverts 2, 3, 5, and 6 
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Figure 9: Underpass 1, N
orth of Zzyzx Road 
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Figure 10: Underpass 4, O
pah Ditch 
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Table 2: Likelihood of Bighorn Sheep Use of Box C
ulverts/Bridges for Undercrossing 

Underpass
Dim

ensions
(w

idth by 
length in 

feet)

Distance to 
N

earest
M

ountainous
Terrain (m

iles) 

Proxim
ity to 

N
earest Know

n 
Bighorn Sheep 
O

ccurrence

Probability of Use 

1 (Zyzzx Road
 

brid
ge) 

100 by 15 
0.15 north 

2.2 
M

oderate.O
f ad

equate size, close to 
steep terrain, nea

r know
n loca

tion, 
no bighorn sheep trail, app

roxim
ately 

2.5 m
iles from

 m
apped

 occurrence

2 (b
ox 

culvert) 
25 by 15 

0.16 east 
1.6 

Low
. Und

er m
inim

um
 w

id
th of 26.3 

feet (Penrod
 et al. 2008) 

3 (b
ox 

culvert) 
25 by 15 

0.49 east 
1.3 

Low
.Und

er m
inim

um
 w

id
th of 26.3 

feet (Penrod
 et al. 2008), far from

 
steep terrain

4 (O
pa

h D
itch 

brid
ge) 

80 by 15 
1.14 east 

1.3 
Low

.O
f ad

equate size, far from
 steep 

terrain, no bighorn sheep trail

5 (b
ox 

culvert) 
25 by 15 

1.5 east 
1.7 

Low
.Und

er m
inim

um
 w

id
th of 26.3 

feet (Penrod
 et al. 2008), far from

 
steep terrain

6 (b
ox 

culvert) 
25 by 15 

0.12 w
est 

2.7 
Low

.Und
er m

inim
um

 w
id

th of 26.3 
feet (Penrod

 et al. 2008), far from
 

know
n occurrences

absence
ofany

bighorn
sheep

tracks
ortrails

nearthese
underpasses

in
com

bination
w
ith

the
absence

ofobserved
use

indicates
thatany

potentialbighorn
sheep

use
ofthese

underpasses
is

infrequent.

Bighorn
sheep

could
also

use
the

I15
overpasses

thatcross
overI

15
atZzyzx

Road
and

Rasor
Road.Both

ofthese
existing

overpasses
are

located
w
ithin

m
ountainous

terrain
and

near
locations

w
here

bighorn
sheep

have
previously

been
sighted.

H
ow

ever,there
are

no
bighorn

sheep
tracks

ortrails
nearthese

overpasses
orreports

ofsightings
ofsheep

using
the

overpasses,indicating
thatuse

ofthe
bridges

to
cross

overI
15

is
infrequent.

The DREC
P C

ritical Linkage M
ap ( Figure 5) is Unsubstantiated and Should be Deleted 

because I-15 is a Substantial Barrier 
The

D
REC

P
m
odeled

m
ountain

and
interm

ountain
habitatdepicted

in
Figures

7
and

8
reflects

currentand
potentialhabitatuse

in
the

projectvicinity
fairly

w
ell.Itis

unclearw
hy

a
separate

delineation
of“criticallinkages”

in
Figure

5
is
needed

orw
hatsupports

the
delineation.The

interm
ountain

habitatresults
m
ore

accurately
identify

locations
w
here

bighorn
sheep

could
connectbetw

een
core

m
ountain

habitatareas.
W
e
suggestrem

oving
the

criticallinkage
m
ap

because
itis

unsubstantiated
and

does
notreflectthe

results
ofthe

m
ore

precise
m
odeled

m
ountain

and
interm

ountain
habitat.Ifthe

criticallinkage
m
ap

is
notrem

oved,ata
m
inim

um
it
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w
ould

need
to

be
updated

to
reflectthe

reality
thatI

15
is
notperm

eable
exceptforatspecific

overpasses
and

underpassesw
here

conditions
are

suitable
forbighorn

sheep
crossing,w

hich
is

essentially
the

conclusion
draw

n
in

Figure
6
ofthis

com
m
ent.I

15
experiences

near
continuous

traffic
in

the
SM

S
projectarea.Bighor n

sheep
w
ould

be
struck

by
vehicles

ifthey
w
ere

to
attem

ptto
cross

the
highw

ay
atlocations

otherthan
the

specified
overpasses

orunderpasses.
Figure

5
fails

to
take

this
into

accountand
ignores

the
viability

ofm
ovem

entthrough
the

underpass
atZzyzx

Road.

IN
A

C
C

URA
TE A

N
D IN

A
PPRO

PRIA
TE HIG

H BIO
LO

G
IC

A
L SEN

SITIVITY 
DESIG

N
A

TIO
N

 O
F SO

DA
 M

O
UN

TA
IN

 VA
LLEY 

The
projectarea

is
designated

as
“high

biologicalsensitivity”
in

the
D
REC

P
reserve

design.This
designation

is
inappropriate

given
the

biologicalresource
on

the
site

identified
in

site
specific

surveys.This
inappropriate

designation
w
as

discussed
atlength

in
previous

com
m
ents

subm
itted

by
Soda

M
ountain

Solar,LLC
(attached

hereto
as

Exhibit1).Since
thatcom

m
entletter

w
as

subm
itted,supplem

entalsurveys
w
ere

perform
ed

fordeserttortoise,burrow
ing

ow
l,kit

fox,bighorn
sheep,bats

and
rare

plants
in

the
fallof2012.The

results
ofthese

additional
surveys

are
provided

in
Table

3.These
additionalsurveys

supportthe
conclusion

thatthe
projectarea

does
notm

eetthe
criteria

for“high
biolog icalsensitivity”.

Table 3: Surveys and Results 

Survey
Survey Tim

ing 
Results

D
esert tortoise 

Fall 2012 
Protocol survey of eastern extrem

es of project 
area. N

o live tortoise observed
. Sign along toe of 

hill slope and on eastern m
argin of project area

 

Floristic survey for rare plants 
Fall 2012 

N
o special-status plants 

Bighorn sheep 
Fall 2012 

N
o bighorn sheep or trails on site. Bighorn and

 sign 
observed

 in m
ountainous area east and

 south of 
the project. 

Bats 
A

ugust 2012 
N

o special-status bats observed
 on site. 

Tow
nsend

’s big-eared
 bat observed

 at Blue Bell 
m

ine; Pallid bat ob
served at O

tto M
ine. 

Burrow
ing ow

l 
Fall 2012 

A
ctive burrow

s and
 sign of recent use 

Kit fox and
 A

m
erican bad

ger 
Fall 2012 

Kit fox and
 d

ens observed
. A

m
erican bad

ger sign.  

A
ppendix

H
ofthe

A
lternatives

A
nalysis

(C
EC

2012)identifies
the

m
ethods

thatw
ere

used
to

form
ulate

the
reserve

design.The
“high

biologicalsensitivity”
designation

appears
to

reflectthe
assum

ption
thatthe

SM
S
projectarea

is
w
ithin

a
deserttortoise

leastcostcorridor.A
s
stated

above
in

“U
SFW

S
D
esertTortoise

LeastC
ostC

orridors”
(i)site

specific
survey

results
and
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habitatsuitability
analysis;(ii)U

SFW
S’ow

n
Revised

Recovery
Plan;and

(iii)genetic
studies

strongly
indicate

thattortoise
populations

are
notcrossing

the
BakerSink

and
are

not
connecting

betw
een

the
W
estM

ojave
recovery

unitand
EastM

ojave
recovery

unit.

The
substantialdata

thathas
been

collected
on

the
SM

S
projectarea

does
notsupporta

conclusion
of“high

biologicalsensitivity.”
This

designation
should

be
revised

in
the

D
raft

EIS/EIR
to

reflectthe
resources

thatare
on

the
site.

THE SO
DA

 M
O

UN
TA

IN
 VA

LLEY SHO
ULD BE DESIG

N
A

TED A
 DEVELO

PM
EN

T 
FO

C
US A

REA
 

The
SM

S
projectsite

w
arrants

a
D
FA

designation
w
ithin

the
D
REC

P,across
allalternatives.The

4,400
acre

projectsite
is
currently

notlocated
w
ithin

a
D
FA

in
any

ofthe
five

draftD
REC

P
alternatives.

DFA
 Designation C

riteria 
The

A
lternatives

A
nalysis

states
thatsuitable

locations
forD

FA
s
w
ere

identified:

“[u]s[ing]resource
distribution

data
in

com
bination

w
ith

age ncy
and

stakeholderinputto
identify

and
characterize

areas
suitable

forrenew
able

energy
developm

entbased
on

the
principles

laid
outabove,and

accounting
forthe

conservation
goals

identified
during

the
reserve

design
process.”

(C
EC

2012,page
1.2

22).

There
are

three
guiding

principles
identified

in
the

A
lternatives

A
nalysis. In

general,they
include:

1.
D
evelop

generation
“eitheron

already
disturbed

land
orin

areas
oflow

erbiological
value.”

2.
A
ggregate

transm
ission

to
the

extentfeasible
to

avoid
transm

ission
cost,spraw

l,
and

disturbance.This
principle

reduces
disturbance

to
biologically

sensitive
areas.

3.
A
llow

sufficientflexibility
in

the
Plan

so
as

to
notlim

itcom
petition

or
“unnecessarily

resultin
distorted

orenvironm
entally

incom
patible

incentives
w
hen

im
plem

ented,i.e.,w
here

feasible,the
Plan

should
rem

ain
m
arketneutralbetw

een
differenttechnologies

ordifferentprojectconfigurations.”
(C
EC

2012,page
1.2

21.)

R
eserve

D
esign

D
esignation

The
projectarea

is
designated

as
“high

biologicalsensitivity
in

the
D
REC

P
reserve

design,
w
hich

supports
its

exclusion
as

a
D
FA

;how
ever,this

designation
is
inappropriate,as

dem
onstrated

above.Site
specific

survey
data

do
notsupporta

conclusion
of“high

biological
sensitivity”

due
to

the
low

levelofbiologicalreso urces
identified

in
site

specific
surveys,as

discussed
under“Inaccurate

and
Inappropriate

H
igh

BiologicalSensitivity
ofSoda

M
ountain

V
alley.”

Therefore,designation
ofthe

projectarea
as

a
D
FA

w
ould

notconflictw
ith

conservation
goals.
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G
uiding

Principles
The

projectarea
w
ould

be
consistentw

ith
allthree

guiding
principles

outlined
in

the
A
lternative

A
nalysis,w

arranting
its

designation
as

a
D
FA

.

The
projectsite

is
located

in
an

area
thatcontains

substantialhum
an

disturbance
and

has
low

er
biologicalvalue.A

nthropogenic
disturbance

ofthe
Projectsite

is
abundant,including

the
presence

ofI
15,m

ultiple
linearprojects,O

H
V
recreationaluse,and

the
form

erA
rrow

head
H
ighw

ay.The
site

specific
species

data
forthe

projectsite
dem

onstrate
lim

ited
biologicalvalue

forspecialstatus
species,both

as
habitatand

as
a
connectivity

corridor.

D
evelopm

entatthe
projectsite

w
ould

allow
aggregation

oftransm
ission,thereby

reducing
transm

ission
spraw

l,cost,and
disturbance.Located

w
ithin

a
Section

368
energy

corridorand
RETIC

REZ,the
Projectsite

already
has

been
identified

as
suitable

forsubstantialinfrastructure
developm

entand
is
one

ofthe
prim

ary
transm

ission
and

transportation
routes

into
C
alifornia.

M
oreover,the

BLM
hasconcurred

thatdevelopm
entof th e

Projectw
ould

notconflictw
ith

the
transm

ission
objectives

ofthe
Section

368
corridor(BLM

2009).LA
D
W
P’s

system
im

pactstudy
indicates

thatits
existing

transm
ission

line
through

the
Projectsite

has
sufficientcapacity

to
accom

m
odate

350M
W

ofrenew
able

generation
w
ithoutthe

need
forupgrading.Because

ofits
proxim

ity
to

existing
roads

and
transm

ission
infrastructure,no

generation
intertie

tran sm
ission

line
construction

is
necessary

and
access

road
developm

entw
ould

be
lim

ited
to

internalaccess.

A
lternatives

D
esignation

ofthe
projectarea

as
a
D
FA

undereach
alternative

w
ould

notconflictw
ith

selected
them

es
ofeach

alternative
(excluding

the
N
o
A
ction

A
lternative)as

described
in
Prim

ary
FeaturesofD

RECP
A
lternativesand

briefly
sum

m
arized

in
Table

4,below
.

Table 4: A
lternatives C

haracteristics 

Alternative

G
eographic

Distribution of 
Developm

ent
Resource
C

onflicts

High and M
oderate 

Biological Sensitivity 
Lands in DFA

s 
Project Site C

onflicts 

1 
Low

-conflict 
disturbed lands 

Low
est 

70,559 (6 p
ercent of 

D
FA

s) 
Project site has low

 biological value and
 

contains existing infrastructure and other 
signs of hum

an disturbance; therefore, it 
w

ould be an appropriate D
FA

 under 
A

lternative 1. 

2 
D

istributed 
across plan area 

M
od

erate 
477,051 (26 p

ercent 
of D

FA
s) 

Project site has low
 biological value and

 
contains existing infrastructure and other 
signs of hum

an disturbance; therefore, it 
w

ould be an appropriate D
FA

 under 
A

lternative 2 because it w
ould not add to 

am
ount of resource conflict. 
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Table 4: A
lternatives C

haracteristics 

Alternative

G
eographic

Distribution of 
Developm

ent
Resource
C

onflicts

High and M
oderate 

Biological Sensitivity 
Lands in DFA

s 
Project Site C

onflicts 

3 
Focused

 on 
w

estern portion 
of plan area

 

High in 
W

est 
M

ojave; 
m

od
era

te 
elsew

here 

507,827 (26 p
ercent 

of D
FA

s) 
The project site has low

 biological value 
and

 thus w
ould

 not create m
ore resource 

conflicts; how
ever, the project site is not 

located
 in the W

est M
ojave area near other 

D
FA

s in this A
lternative. Past reports have 

noted tha
t A

lternative 3 has least im
pact on 

tribal lands (e.g., O
verview

 and D
iscussion 

of D
REC

P A
lterna

tives, D
REC

P Stakeholders 
M

eeting, July 2012 [REA
T A

gency Team
 

2012]). The D
REC

P d
oes not id

entify 
culturally sensitive areas in the project area 
or its vicinity. Thus, d

esignation of the 
project site as a D

FA
 under A

lternative 3 
w

ould not increase im
pacts to tribal 

concerns. 

4 
D

istributed 
across plan area 

M
od

erate 
191,427 (13 p

ercent 
of D

FA
s) 

Project site has low
 biological value and

 
contains existing infrastructure and other 
signs of hum

an disturbance; therefore, it 
w

ould be an appropriate D
FA

 under 
A

lternative 4 because it w
ould not add to 

am
ount of resource conflict. 

5 
D

istributed 
across plan area 

M
od

erate 
to high 

690,013 (30 p
ercent 

of D
FA

s) 
Project site has low

 biological value and
 

contains existing infrastructure and other 
signs of hum

an disturbance; therefore, it 
w

ould be an appropriate D
FA

 under 
A

lternative 5 because it w
ould not add to 

am
ount of resource conflict. 

6 
D

istributed 
across plan area 

M
od

erate 
to high 

371,926 (22 p
ercent 

of D
FA

s) 
Project site has low

 biological value and
 

contains existing infrastructure and other 
signs of hum

an disturbance; therefore, it 
w

ould be an appropriate D
FA

 under 
A

lternative 5 because it w
ould not add to 

am
ount of resource conflict. 

Source: C
EC

 2012. 

The
Projectsite’s

designation
as

a
D
FA

w
ould

com
portw

ith
the

three
guidelines

described
above,and

its
low

biologicalvalue
m
eans

thatitis
notvitalforconservation.W

e
requestthat

the
preparers

ofthe
D
REC

P
and

its
associated

N
EPA

and
C
EQ

A
review

s
draw

from
the

w
ealth

ofexisting
projectspecific

data
to

substantiate
a
D
FA

designation
forthe

projectsite
across

all
alternatives.
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A
PPEN

DIX E 
The

m
yriad

ofallow
able

uses
and

use
restrictions

ofA
ppendix

E
ofthe

A
lternatives

A
nalysis

(C
EC

2012)are
extraordinarily

sw
eeping

in
theireffect.

W
hile

they
ostensibly

provide
som

e
flexibility

fordevelopm
ent,the

use
restrictions

and
m
itigation

requirem
ents

are
so

stringent
thatthey

eitherdirectly
oreffectively

prohibitdevelopm
entaltogether.

They
are

also
confusing

and
potenti ally

inconsistent.
Take,forexam

ple,the
generaldeserttortoise

m
anagem

ent
provisions

w
ithin

BLM
lands,w

hich
categorically

prohibitutility
scale

energy
developm

ent
w
ithin

BLM
conservation

lands
(A

ppendix
E,page

56),and
w
hich

appearto
conflictw

ith
som

e
A
lternatives

thatallow
developm

entw
ithin

reserve
lands

as
follow

s
(A

ppendix
E,pages

E
60

and
E
61) :

A
lternative 

Live Tortoise Lim
it 

M
itigation R

atio 

1, 2, 4, 6  
N

o m
ore than 5 per 

non-linear project 
w

ithin reserve system
 

5:1

3, 5 
N

o utility scale energy 
developm

ent allow
ed 

w
ithin B

LM
 reserve 

system
;  m

ore than 2 
for non linear projects 
w

ithin reserve system
 

10:1 

In
addition,w

hile
the

provisions
in

the
table

above
appearto

allow
developm

enton
theirface,

they
w
illprohibititin

practice.
V
ery

few
,ifany,projectsurvey

results
w
illrem

ain
below

the
live

tortoise
lim

itofalternatives
1,2,4

and
6,and,even

ifthey
do,a

m
itigation

ratio
of5:1

w
ill

m
ake

the
projectcostprohibitive.

Itis
highly

unlikely
thatany

non
linearprojectsurvey

results
outside

the
BLM

reserve
system

w
illrem

ain
below

a
tw

o
tortoise

lim
it(w

hich
essentially

requires
no

live
tortoise

identification
on

site
underU

SFW
S
guidance,and,to

ourknow
ledge,

has
only

occurred
on

tw
o
solarprojects

on
BLM

adm
inistere d

lands
to

date)and,even
ifthey

did,a
m
itigation

ratio
of10:1

forthe
entire

projectis
im

possible
to

justify
undera

project
feasibility

analysis.

M
oreover,ifa

projects
survey

results
indicated

tw
o
orfew

erlive
tortoises,w

hy
should

the
projectbe

subjectto
a
10:1

m
itigation

ratio
w
hen

its
extraordinarily

low
survey

results
suggest

thathabitatquality
on

the
site

is
poor?

Ifthe
REA

T
agencies

desire
to

im
pose

new
,higher

m
itigation

ratios
w
ithin

D
REC

P
reserve

lands,shouldn
ta

projects
m
itigation

burden
stillbe

directly
correlated

to
its

survey
results

(as
itusually

is
underproject specific

incidentaltake
authorizations),ratherthan

inversely,as
here?
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The
second

question
above

is
im

portantbecause
itraises

the
issue

ofproportionality.U
nder

state
law

,m
itigation

fora
projectm

ustbe
roughly

proportional
to

its
im

pacts,justas
dedications

ofland
underfederallaw

m
ustbe

roughly
proportional.

N
apa

CitizensforH
onest

G
ov
tv
N
apa

County
Bd.ofSupervisors,91

C
al.A

pp.4th
342,364

(2001);Environm
entalCouncilof

Sacram
ento

v
City

ofSacram
ento,142

C
al.A

pp.4th
1018,1040

(2006);14
C
alC

ode
Regs

§15126.4(a)(4)(B);D
olan

v
City

ofTigard,512
U
S
374

(1994).The
sam

e
question

also
invites

scrutiny
underthe

arbitrary
and

capricious
standard

ofjudicialreview
ofthe

A
dm

inistrative
Procedure

A
ct.
M
arsh

v.O
regon

N
aturalRes.Council,490

U
.S.360

(1989).

The
negative

m
annerin

w
hich

the
D
REC

P
reserve

design
and

m
any

ofthe
restrictions

of
A
ppendix

E
have

been
defined

sim
ilarly

invite
scrutiny.A

lthough
the

D
REC

P
reserve

design
distinguishes

betw
een

high
and

m
oderate

biologicalsensitivity
lands,itis,atits

heart,sim
ply

defined
negatively

as
allundeveloped,unprotected

lands
thatare

notw
ithin

a
D
evelopm

ent
Focus

A
rea

(D
FA

),irrespective
ofthe

fundam
entalbiologicalvalues

ofthe
lands

them
selves,the

only
distinction

being
m
oderate

and
high

sensitivity.

The
prelim

inary
desertbighorn

sheep
habitatm

ap
(M

ap
1)on

page
E
84

ofA
ppendix

E
is

anotherexam
ple;the

m
ap

categorically
defines

bighorn
interm

ountain
(i.e.,linkage)habitatas

alllands
lying

betw
een

core
m
ountain

habitatsegm
ents

thataren
talready

legislatively
and

legally
protected,w

ithoutany
reference

to
the

fundam
entalbiologicalvalues

ofthe
lands

in
question

oran
as sessm

entoftheirsuitability
as

bighorn
linkage

habitat.

Lim
itations

w
ithin

linkage
and

w
ildlife

corridors
appearto

be
sim

ilarly
arbitrary

and
divorced

by
design

from
on

the
ground

conditions.
Forexam

ple,to
m
anage

forbighorn
by

asserting
that

N
o
new

developm
entis

allow
ed

w
ithin

the
specific

interstate
crossings

identified
in

W
ehausen

(2012)
(A

ppendix
E,page

E
81)leaves

no
room

foran
on

the
ground

assessm
entofthe

validity
ofeach

program
m
atically

im
posed

interstate
crossing

designation.
N
ordoes

itleave
room

for
projects

thatm
ay

actually
be

able
to

im
prove

pre
projectinterstate

crossing
rates

through
projectspecific

m
itigation.

Ratherthan
an

outrightprohibition, the
m
easure

should
require

any
new

developm
entw

ithin
specific

interstate
crossings

to
im

prove
pre

projectinterstate
crossing

rates.
Sim

ilarly
inflexible

percentage
based

lim
itations

on
cum

ulative
ground

disturbance
w
ithin

linkage
and

w
ildlife

corridors
also

appearin
A
ppendix

E
(e.g.,pages

E
58,E

81),w
ithout

any
substantiation

as
to

w
hy

a
particularpercentage

ha s
been

applied.

A
ppendix

E
is
so

farreaching
and

com
plex

thatan
exhaustive

assessm
entofits

contents
could

notbe
com

pleted
w
ithin

the
shortcom

m
entperiod

forreview
ofthe

A
lternatives

A
nalysis.Itis

ourhope,how
ever,thatthe

exam
ples

above
dem

onstrate
basic

principles
thatshould

be
carried

forw
ard

through
the

entirety
ofA

ppendix
E.



C
alifornia Energy C

om
m

ission 
January 23, 2012 

Page 30 

A
PPEN

DIX I PEN
DIN

G
 PRO

JEC
TS 

A
ppendix

Iofthe
A
lternatives

A
nalysis

(C
EC

2012)identifies
D
REC

P
criteria

forthe
processing

ofexisting
BLM

rightof
w
ay

applications.W
e
recom

m
end

the
follow

ing
changes

to
m
ake

the
criteria

m
ore

balanced.

1.  Projects on BLM
 land that receive a RO

D prior to issuance of the DREC
P RO

D.  
This

criterion
w
illincentivize

the
m
isuse

ofprojectspecific
land

use
plan

am
endm

entprotests.
Protestors

w
illtry

to
delay

protestresolution
bey ond

the
date

ofthe
D
REC

P
RO

D
.W

e
recom

m
end

adding
a
clause

thatalso
includes

the
RO

D
s
ofprojects

thatw
ere

subjectto
the

protestresolution
process

atthe
tim

e
ofissuance

ofthe
D
REC

P
RO

D
.

2. Projects proposed on BLM
 lands that do not receive a RO

D prior to issuance of the 
DREC

P RO
D.

C
riterion

1)underthis
category

exem
pts

from
the

land
use

allocation
decisions

ofthe
D
REC

P
any

projectapplications
filed

before
June

30,2009
w
ithin

a
BLM

SolarEnergy
Zone.H

ow
ever,

the
“pending

projects”
exem

ption
ofthe

PEIS
also

applies
to

applications
filed

outsideSolar
Energy

Zones
before

O
ctober27,2011.

The
pending

projects
exem

ption
ofthe

SolarPEIS
is
the

fulcrum
upon

w
hich

m
any

com
prom

ises
w
ere

m
ade

by
the

environm
entalcom

m
unity

on
one

side
and

the
solarindustry

on
the

other.Itw
ould

be
unfortunate

ifthe
D
REC

P
w
ere

to
upsetsuch

a
hard

w
on

(and
w
ell

supported)collaborative
balance,especially

given
thatitis

em
bodied

in
a
com

prehensive,
m
ultistate

land
use

plan
am

endm
e ntthatis

less
than

fourm
onths

old.

C
riterion

1
therefore

should
include

allpending
projects

underthe
SolarPEIS.

Shortofthat,
C
riterion

1
should

apply
to

“pending
projects”

w
ithin

variance
areas

identified
by

the
Solar

PEIS
as

w
ellas

SolarEnergy
Zones,butnotexclusion

areas.
O
r,atthe

very
least,C

riterion
1

should
apply

to
allapplications

filed
before

June
30,2009

ifthey
are

located
in

SolarPEIS
variance

areas
orSolarEnergy

Zones.A
lthough

stilla
m
uch

reduced
form

ofthe
pending

projectexem
ption

ofthe
SolarPEIS,the

latterw
ould

m
ore

fittingly
com

prehend
only

those
applications

filed
w
ithin

variance
areas

orSolarEnergy
Zones

before
BLM

began
to

form
ally

designate
areas

bestsuited
forsolarenergy

developm
entand

before
the

D
REC

P
planning

agreem
enthad

been
developed.

3.  A
dd a new

, third criterion for projects proposed on BLM
 lands that do not receive a 

RO
D until 60 days or m

ore after issuance of the DREC
P RO

D.  
A
s
evidenced

by
ourcom

m
ents

above
(as

w
ellas

by
ourJuly

and
A
ugust2012

com
m
ents

on
the

D
REC

P)the
landscape

scale
m
odeling

assum
ptions

ofthe
D
REC

P
w
illnotalw

ays
correspond

w
ith

ground
truthed,site

specific
data.The

D
REC

P
therefore

should
be

flexible
in

instances
w
here

the
D
REC

P’s
landscape

scale
land

use
allocations

are
atodds

w
ith

site
specific

data.To
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thatend,w
e
recom

m
end

adding
a
third

criterion
forprojects

thatdo
notreceive

a
RO

D
until60

days
orm

ore
afterthe

issuance
ofthe

D
REC

P
RO

D
,as

follow
s:

3)A
projectw

ith
a
published

D
raftEIS

orEA
laterthan

60
days

afterthe
release

ofthe
D
EIS

forthe
D
REC

P
(expected

late
sum

m
er2013)provided

the
projectlevelN

EPA
docum

ent(FEIS
forprojects

w
ith

a
D
EIS

published
before

the
release

ofthe
D
EIS

forthe
D
REC

P)includes:

a)
A
nalysis

using
the

bestavailable
inform

ation
atthe

tim
e
ofpublication,

including
data

developed
in

supportofD
REC

P
conservation

and
recreation

strategies,

b)
A
nalysis

describing
the

relationship
betw

een
the

projectand
the

D
REC

P
conservation

and
recreation

strategies,and

c)
A
nalysis

conclusively
dem

onstrating
thatthe

landscape
scale

land
use

allocation
decisions

ofthe
D
REC

P
are

unsupported
by

the
bestavailable

site
specific

inform
ation

forthe
project.

Because
itw

ould
be

resource
based

ratherthan
strictly

tem
poral,ourrecom

m
ended

exem
ption

w
ould

notbe
as

categoricalas
the

otherexem
ptions;itw

ould
apply

only
to

the
extentofthe

resource
discrepancies

identified
in

factorc)proposed
above.

REQ
UEST FO

R EXTEN
SIO

N
 O

F TIM
E FO

R REVIEW
 A

N
D C

O
M

M
EN

T 
Soda

M
ountain

Solar,LLC
requests

an
extension

oftim
e
to

review
and

com
m
enton

the
extensive

m
aterials

posted
forthe

A
lternatives

A
nalysis.The

com
m
entperiod

should
be

extended
by

60
days

to
allow

fora
review

period
com

m
ensurate

w
ith

the
am

ountoftim
e

com
m
only

allow
ed

forpublic
review

ofa
D
raftEIS

of the
sam

e
size

as
the

A
lternatives

A
nalysis.

C
O

N
C

LUSIO
N

To
conclude,the

unprecedented
size

ofthe
D
REC

P
ofcourse

requires
generalized,over

inclusive
m
easures

to
a
certain

degree
in

orderforits
im

plem
entation

to
be

feasible.
Butitneed

notbe
so

m
onolithic

in
its

application
as

proposed
in

the
A
lternatives

A
nalysis,particularly

w
hen

the
vastam

ountofland
slated

forinclusion
w
ithin

the
D
REC

P
reserve

system
is
roughly

eighttim
es

largerthan
the

am
ountofland

slated
fordevelopm

ent.
This

discrepancy
leaves

am
ple

room
forsignificantly

m
ore

flexibility
than

currently
proposed.
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Soda
M
ountain

Solar,LLC
appreciates

the
opportunity

to
review

and
com

m
enton

these
docum

ents
in

advance
ofthe

D
raftEIS/EIR.Thank

you
forreview

ing
ourcom

m
ents.W

e
requestthatthese

com
m
ents

be
incorporated

into
the

D
raftEIS/EIR

forthe
D
REC

P.

Sincerely,

for

A
driane

E.W
odey

M
anager

Soda
M
ountain

Solar,LLC
.

Exhibit1:
SM

S
C
om

m
ents

on
July

25,2012,StakeholderM
eeting

M
aterials

SM
S
C
om

m
ents

on
Baseline

Biology
ReportJuly

24,2012
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rizona

G
am

e
and

Fish
D
epartm

entforA
ZD

O
T.

http://w
w
w
.azdot.gov/TPD

/A
TRC

/publications/project_reports/PD
F/A

Z588.pdf.

BLM
.1990.California

Statew
ideW

ildernessStudy
ReportPart4

Volum
e5.A

ccessed
at

http://w
w
w
.blm

.gov/ca/pa/w
ilderness/w

ilderness_pdfs/w
sa/V

olum
e

5/Soda%
20M

ountains.pdf.

BRC
(BioResource

C
onsultants).2011.C

aithness
Energy

Soda
M
ountain

SolarProject,San
Bernardino

C
ounty,G

olden
Eagle

N
estSurveys

and
D
esertBighorn

Sheep
O
bservations,M

arch
21–25,2011

and
M
ay

9–10,2011.Prepared
forRM

T,Inc.and
C
aithness

Soda
M
ountain

Solar,LLC
.



C
alifornia Energy C

om
m

ission 
January 23, 2012 

Page 33 

Burke,Bob.2012.Society
forthe

C
onservation

ofBighorn
Sheep.PersonalC

om
m
unication

w
ith

Susanne
H
eim

(Panoram
a
Environm

ental,Inc.).N
ovem

ber27,2012.

C
EC

(C
alifornia

Energy
C
om

m
ission).2012.“D

escription
and

C
om

parative
Evaluation

ofD
raft

D
REC

P
A
lternatives”.D

ecem
ber17,2012.

C
EC

(C
alifornia

Energy
C
om

m
ission).2012.“Baseline

Biology
Report.”

M
arch

27,2012.

Epps,C
linton;Bleich,V

ernon;W
ehausen,John;and

Steven
Torres.2005.Status

of Bighorn
Sheep

in
C
alifornia.2003

D
esertBighorn

C
ouncilTransactions

V
olum

e
47.

H
agerty,B.E.,N

ussear,K
.E.,Esque

T.C
.,Tracy,C

.R.2010.“M
aking

M
olehills

O
utofM

ountains:
Landscape

G
enetics

ofthe
M
ojave

D
esertTortoise”.Landscape

Ecology.doi:
10.1007/s10980

010
9550

6.

Penrod,K
.,P.Beier,E.G

arding,and
C
.C

abañero.2012.A
LinkageN

etw
ork
fortheCalifornia

D
eserts.Produced

forthe
Bureau

ofLand
M
anagem

entand
The

W
ildlands

C
onservancy.

Produced
by

Science
and

C
ollaboration

forC
onnected

W
ildlands,FairO

aks,C
A

w
w
w
.scw

ildlands.org
and

N
orthern

A
rizona

U
niversity,Flagstaff,A

rizona
http://oak.ucc.nau.edu/pb1/.

Penrod,K
.,C

.C
abañero,P.Beier,C

.Luke,W
.Spencer,E.Rubin,and

C
.Paulm

an
20 08.A

Linkage
D
esign

forthe
Joshua

Tree
Tw

entynine
Palm

s
C
onnection.South

C
oast

W
ildlands.http://w

w
w
.scw

ildlands.org/reports/D
efault.aspx#17.

Turner,D
r.Jack.2010.Personalcom

m
unication

w
ith

BrentM
iyazaki(RM

T).February
18,2010.

U
RS.2009a.2009

D
esertTortoise

Survey
ReportSoda

M
ountain

SolarProjectSan
Bernardino

C
ounty,C

alifornia.D
ecem

ber2009.

U
RS.2009b.2009

BiologicalResources
TechnicalReport:Sod a

M
ountain

SolarProject,San
Bernardino

C
ounty,C

alifornia.O
ctober2009.Prepared

forC
aithness

Soda
M
ountain.

U
SFW

S
(U

.S.Fish
and

W
ildlife

Service).2011.Revised
recovery

plan
forthe

M
ojave

population
ofthe

deserttortoise
(G
opherusagassizii).U

.S.Fish
and

W
ildlife

Service,Pacific
Southw

estRegion,Sacram
ento,C

alifornia.222
pp.

U
SFW

S.2000.Recovery
plan

forbighorn
sheep

in
the

PeninsularRanges,C
alifornia.U

.S.Fish
and

W
ildlife

Service,Portland,O
R.xv+251

pp.

W
ehausen,J.D

.2006.N
elson

Bighorn
Sheep.W

estM
ojave

Plan
Species

A
ccounts.U

.S.
D
epartm

entofthe
Interior,Bureau

ofLand
M
anagem

ent.January
2006.A

ccessed
Septem

ber25,2012.http://w
w
w
.blm

.gov/ca/pdfs/cdd_pdfs/Bighorn1.PD
F.



C
alifornia Energy C

om
m

ission 
January 23, 2012 

Page 34 

A
ttachm

ent 1 

SM
S C

om
m

ents on July 25, 2012, Stakehold
er M

eeting M
aterials   

SM
S C

om
m

ents on Ba
seline Biology Report  



  A
ugust 9, 2012 

 C
alifornia Energy C

om
m

ission 
D

ockets O
ffice, M

S-4 
D

ocket N
o. 09-REN

EW
 EO

-01 
1516 N

inth Street 
Sacram

ento, C
A

 95814-5512 
  Subject:  

C
om

m
ents on D

REC
P July 25 and 26, 2012 Stakeholder M

eeting M
aterials 

D
ocket N

um
ber 09-REN

EW
 EO

-01 
 D

ear Sir/M
adam

: 

Soda M
ountain Solar, LLC

, a subsidiary of Bechtel D
evelopm

ent C
om

pany, Inc., is subm
itting 

com
m

ents in response to m
aterials and inform

ation presented at the D
esert Renew

able Energy 
C

onservation Plan (D
REC

P) Stakeholder C
om

m
ittee M

eeting on July 25 and 26, 2012. The Soda 
M

ountain Solar project (Project) is a proposed 350 m
egaw

att photovoltaic solar generating 
facility located on BLM

-adm
inistered lands in San Bernardino C

ounty, C
alifornia (Figure 1).  

The BLM
 right-of-w

ay Serial N
um

ber for the Project is C
A

C
A

-49584. These com
m

ents 
specifically address inappropriate proposed designations for the Project site in the D

REC
P, 

nam
ely: 

A
 high biological sensitivity designation (Project site biological reports do not 

support a m
oderate biological sensitivity designation); 

A
 high conflict D

evelopm
ent Focus A

rea (D
FA

) designation (unsupported by 
Project site biological reports and land use planning status); and 
Lack of D

FA
 designation for the Project site across draft D

REC
P alternatives (D

FA
 

designation w
arranted across all alternatives due to prior disturbance, Section 368 

status, and dem
onstrated lack of biological and land use planning conflicts). 

 A
s m

entioned below
, our opinion on these m

atters is backed by three years of Project 
site-specific data presently on file w

ith the BLM
, as w

ell as by a rigorous, peer review
ed 

analysis of the m
odeling assum

ptions of the D
REC

P previously filed under this docket. 
 Finally, w

e also recom
m

end carrying forw
ard into the D

REC
P the “pending projects” concept 

em
bodied in the Solar Energy D

evelopm
ent Program

m
atic Environm

ental Im
pact Statem

ent 
(PEIS) insofar as the D

REC
P concerns BLM

-adm
inistered lands. 
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IN
A

PPRO
PRIA

TE C
LA

SSIFIC
A

TIO
N

 O
F THE SO

DA
 M

O
UN

TA
IN

 PRO
JEC

T W
ITHIN

 
THE BIO

LO
G

IC
A

L RESERVE DESIG
N

 

Reserve Design and C
ategories 

A
 biological reserve design w

as prepared for the D
REC

P to guide the C
alifornia Environm

ental 
Q

uality A
ct/N

ational Environm
ental Policy A

ct (C
EQ

A
/N

EPA
) alternative developm

ent 
process. A

m
ong other categories, the biological reserve design identifies areas of high and 

m
oderate biological sensitivity. A

reas of high and m
oderate biological sensitivity are proposed 

for conservation as a part of the D
REC

P. 

The plan-w
ide biological reserve design for the D

REC
P w

as developed using M
arxan (Ball et al. 

2009) and expert-based analysis. M
arxan is a com

puter-based planning tool to aid in reserve 
design

1. M
arxan requires data on species habitat and quality to optim

ize the reserve design. The 
plan-w

ide biological reserve design includes eight categories. The reserve categories w
ere 

defined in the presentation for the A
pril 25 and 26, 2012, D

REC
P stakeholder m

eeting and are 
presented in Table 1, below

 (D
REC

P 2012a). 

M
arxan does not consider data uncertainty or accuracy, therefore the quality of the reserve 

design is dependent on the quality of the input data. A
ccording to the D

REC
P, the plan-w

ide 
biological reserve design w

as refined through expert-based analysis, post-M
arxan, through 

consideration of: 

Species habitat distribution and occurrences; 
N

atural com
m

unities; 
Large habitat blocks; 
H

abitat linkages; 
Physiographic and environm

ental characteristics; and 
Ecological processes (D

REC
P 2012a). 

A
t the July 25

th stakeholder m
eeting, the BLM

 stated that the reserve design w
as based in large 

part on the “naturalness” of the landscape. The use of m
odels based on habitat naturalness w

as 
used in lieu of species specific m

odeling and connectivity analysis, or detailed, site-specific data 
because the D

REC
P area is very large and it w

ould be infeasible to assess each of the covered 
species in the entire Plan A

rea at a site-specific level.  

                                                      

1 The M
arxan objective function seeks to optim

ize the reserve design through econom
etrics by applying 

costs for preservation w
ithin reserve areas and penalties to areas of high conservation value that are not 

preserved (Ball et al. 2000). The optim
al design has the low

est reserve cost w
ith low

est penalties. 
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Table 1: Reserve C
ategories and Descriptions 

Reserve C
ategory 

Description 

Legisla
tively a

nd
 

Lega
lly Protected

 
A

rea
s 

Existing p
rotected

 land
s; em

p
hasis on existing p

rotection and
 

m
a

na
gem

ent of b
iologica

l resource va
lues. N

o renew
a

ble energy 
d

evelopm
ent covered

 b
y D

REC
P. 

H
igh Biologica

l 
Sensitivity 

Ba
sed

 on M
a

rxa
n Scena

rio 5 a
d

d
itiona

l conserva
tion a

rea
 zone (b

lue 
area

s), d
esert tortoise (conservation areas and

 least cost corrid
ors), 

M
oha

ve ground
 sq

uirrel conserva
tion a

rea
s a

nd
 ra

nge, fla
t-ta

iled
 

horned
 liza

rd
 m

a
na

gem
ent a

rea
s, m

a
jor rivers, d

esert linka
ge netw

ork, 
a

nd
 exp

ert inp
ut. H

igher b
iologica

l sensitivity signifies a
rea

s w
here 

biologica
l resources a

re m
ore sensitive to perturba

tion or w
here 

biologica
l resources a

re concentra
ted

 or w
here highly sensitive 

biologica
l resources occur. In genera

l, few
er uses or less intensive uses 

a
re com

p
a

tible w
ith these a

rea
s. 

M
od

era
te Biologica

l 
Sensitivity 

Ba
sed

 on M
a

rxa
n Scena

rio 5 conserva
tion a

rea
 zone (green a

rea
s) a

nd
 

other b
iologica

l resource inform
a

tion, includ
ing sp

ecies occurrence a
nd

 
m

od
el d

a
ta

, na
tura

l com
m

unity d
a

ta
, la

nd
sca

p
e-level inform

a
tion, a

nd
 

exp
ert input. In genera

l, m
od

era
te biologica

l sensitivity signifies a
rea

s 
w

here biologica
l resources a

re m
od

era
tely sensitive to perturba

tion or 
w

here biologica
l resources a

re less concentra
ted

 or w
here m

od
era

tely 
sensitive biologica

l resources occur. In genera
l, m

ore uses or m
ore 

intensive uses a
re com

p
a

tible w
ith these a

rea
s. 

M
ilita

ry a
nd

 M
ilita

ry 
Exp

a
ns ion M

itigation 
La

nd
s 

N
o renew

a
ble energy d

evelopm
ent or conserva

tion covered
 b

y D
REC

P 
currently d

ispla
yed

 or consid
ered

 (sub
ject to cha

nge p
end

ing D
O

D
 

inp
ut). 

O
pen O

H
V

 La
nd

s 
Biologica

l conserva
tion is a

rea
 d

ep
end

ent. 

Triba
l La

nd
s 

N
o renew

a
ble energy d

evelop
m

ent or conserva
tion covered

 b
y D

REC
P 

currently d
isp

la
yed

 or consid
ered

 (sub
ject to cha

nge p
end

ing triba
l 

inp
ut). 

Im
p

ervious a
nd

 Urba
n 

Built-up
 La

nd
 

Utility-sca
le renew

a
ble energy d

evelopm
ent a

nd
 conserva

tion unlikely.  

Und
esigna

ted
 

C
onserva

tion unlikely. 

Source: D
REC

P 2012a; D
REC

P 2012b  
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W
hy the Designation of the Soda M

ountain Solar Project Site is Inappropriate 
A

lthough the D
REC

P is a landscape-scale endeavor, m
ore detailed regional and local species 

specific analyses should replace large scale m
odeling based on habitat naturalness. 2 In this 

instance, the Project site is designated as “Plan-w
ide C

onservation A
rea – H

igh Biological 
Sensitivity – Public” w

ithin the plan-w
ide biological reserve (Figure 1). The output of the 

M
arxan analysis presented in the m

eeting m
aterials show

ed a m
oderate biological sensitivity 

for the Project site (D
REC

P 2012a). The elevation to high biological sensitivity w
as therefore an 

output of the expert-based analysis. The high biological sensitivity designation indicates that 
the area contains biological resources that are sensitive to perturbation, high concentrations of 
biological resources, or highly sensitive biological resources. H

ow
ever, as explained below

, 
neither a H

igh Biological Sensitivity nor a M
oderate Biological Sensitivity designation is 

consistent w
ith the m

ultiple Project-specific, habitat and focused species field surveys that have 
been on file w

ith the BLM
 under right-of-w

ay application C
A

C
A

-49584 since 2009. 3  

                                                       

2 This approach is recom
m

ended in California Essential H
abitat Connectivity Project: A

 Strategy for 
Conserving a Connected California (Spencer et al. 2010), w

hich specifically states: 
“Essential Connectivity A

reas are placeholder polygons that can inform
 land-planning efforts, but that 

should eventually be replaced by m
ore detailed Linkage D

esigns, developed at finer resolution based on the 
needs of particular species and ecological processes. It is im

portant to recognize that even areas outside of 
N

atural Landscape Blocks and Essential Connectivity A
reas support im

portant ecological values that should 
not be “w

ritten off” as lacking conservation value. Furtherm
ore, because the Essential H

abitat Connectivity 
M

ap w
as created at the statew

ide scale, based on available statew
ide data layers, and ignored N

atural 
Landscape Blocks sm

aller than 2,000 acres; it has errors of om
ission that should be addressed at regional and 

local scales”. 
 

3 SM
S has com

pleted detailed environm
ental studies w

ithin the proposed Project site as part of the right-
of-w

ay application process, including: desert tortoise survey; golden eagle and bighorn sheep survey; 
special-status plant survey; M

ojave fringe-toed lizard survey; avian surveys; habitat assessm
ent; w

ater 
resource investigation and delineation; hydrologic and groundw

ater evaluation; geologic 
characterization; and a percolation and scour analysis. The results of each of these surveys are on file w

ith 
the BLM

 under right-of-w
ay application C

A
C

A
-49584. 
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Figure 1: Soda M
ountain Solar Reserve C

lassification 
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M
arxan R

eserve D
esign for Soda M

ountain Solar Project Site 
The reserve design that resulted from

 M
arxan Scenario 5 displayed the Project site as a green  

area of m
oderate biological sensitivity and therefore an area considered for conservation 

according to the D
REC

P. A
s stated by the BLM

 during the stakeholder m
eeting on July 25, 2012, 

this sensitivity w
as based largely upon land cover naturalness; species-specific biological goals 

and objectives w
ere not developed or considered. N

aturalness is an inaccurate proxy for species 
habitat and use. Species niche habitat and connectivity reflect landscape population dynam

ics 
that are independent of the naturalness of the habitat, for exam

ple. A
reas of high “naturalness” 

m
ay be unsuitable for species use for a variety of reasons: areas w

ith few
 im

pervious surfaces 
m

ay be unsuitable for niche habitat preferences, other factors m
ay have contributed to habitat 

degradation (e.g., predators, invasive species), or an area m
ay be outside of a species range due 

to natural or m
an-m

ade landscape barriers (e.g., m
ountains, unvegetated playas, highw

ays). 
Likew

ise, highly-disturbed habitats m
ay be suitable to species use or contain im

portant 
corridors, such as riparian areas for connecting w

ildlife populations. The reserve design does 
not provide targeted protection of the species that the D

REC
P is tasked w

ith conserving because 
detailed, “ground-truthed” species and linkage analysis w

as not used in the design. Because the 
reserve design is based on naturalness of habitat, the reserve design reflects very large areas of 
m

oderate and high biological sensitivity due to the relatively few
 developed areas (im

pervious 
areas w

hich w
ould not be “natural”) located w

ithin the D
REC

P A
rea. These areas m

ay not be 
key habitat or linkage areas for species covered under the D

REC
P. Therefore, in the absence of 

detailed species analysis, the M
arxan reserve design is unlikely to identify targeted areas for 

protection because it did not consider the species and uses that need to be protected.   

Soda M
ountain Solar C

om
pared to Expert-Based A

nalysis C
riteria 

The D
REC

P used expert-based analysis to im
prove the reserve design output of M

arxan, and, in 
this instance, to elevate the Project site’s designation from

 “M
oderate Biological Sensitivity” to 

“H
igh Biological Sensitivity”. Table 2, below

, reevaluates the biological sensitivity of the Project 
site by com

paring the expert-based criteria to Project-specific intensive habitat and species field 
survey results on file w

ith BLM
 under C

A
C

A
-49584. The analysis in Table 2 indicates that the 

Project site does not m
eet any of the criteria for high biological sensitivity.  
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 Table 2: Soda M
ountain Solar Biological Sensitivity A

nalysis 

Expert Evaluation C
riteria 

Soda M
ountain Solar Project Site 

Sp
ecies ha

b
itat d

istrib
ution 

a
nd

 occurrences: 
concentra

tions, m
a

jor 
p

op
ula

tions, essentia
l 

loca
tions 

The Project site d
oes not have high concentrations or m

a
jor 

popula
tions of species. The Project site is cha

ra
cterized

 b
y spa

rse 
vegeta

tion a
nd

 low
 ab

und
a

nce a
nd

 d
iversity of w

ildlife (URS 
2009a

). N
one of the D

REC
P-covered

 species a
re know

n to occur 
or w

ere observed
 w

ithin the Project site d
uring focused

 species 
surveys for d

esert tortoise, M
ojave fringe-toed

 lizard
, g

old
en eagle, 

and
 b

ighorn sheep (URS 2009b
; RM

T 2010; RM
T 2011). 

N
a

tura
l com

m
unities: 

representa
tion a

nd
 

ca
pture of ra

re a
nd

 
sensitive types 

There a
re no ra

re or sensitive natura
l com

m
unities w

ithin the Sod
a

 
M

ounta
in Sola

r Project site. The Project site is com
p

letely 
d

om
ina

ted
 b

y M
oja

ve creosote bush scrub
, w

hich is com
m

on 
throughout the d

esert (URS 2009a
). 

La
rge ha

b
ita

t b
locks/core 

a
rea

s 
The Project site lies w

ithin a
 rela

tively sm
a

ll va
lley tha

t is sep
a

ra
ted

 
geogra

phica
lly from

 la
rg

er la
nd

sca
p

e blocks or units. The Project 
site w

a
s not id

entified
 a

s a
 na

tura
l la

nd
sca

p
e block or core a

rea
 

w
ithin the D

esert C
onnectivity Project (Penrod

 et a
l. 2012)  

H
a

b
itat linka

ges a
nd

 
corrid

ors 
N

o ha
bita

t linka
ges w

ere id
entified

 w
ithin the Project site by the 

D
esert C

onnectivity Project (Penrod
 et a

l. 2012). A
n essentia

l 
connectivity a

rea
 w

a
s id

entified
 w

ithin the Project site (REF); 
how

ever, the essentia
l connectivity a

rea
s should

 be succeed
ed

 
by the linka

ges id
entified in the D

esert C
onnectivity Project 

(Spencer et a
l. 2010; H

eim
 a

nd
 H

ietter 2012); see fn 2, ab
ove. 

Physiogra
phic a

nd
 

environm
enta

l 
representa

tiveness: 
eleva

tion gra
d

ients, slop
e, 

a
sp

ect, tem
p

era
ture, 

ra
infa

ll, includ
ing clim

ate 
cha

nge 

The Sod
a

 M
ounta

in Sola
r Project site is conta

ined
 w

ithin a
 valley 

w
here slopes range from

 2-4%
. The Project site is very uniform

 in 
eleva

tion, gra
d

ient, ra
infa

ll, a
nd

 tem
p

era
ture d

ue to the overa
ll 

sm
a

ll size of the Project site (4,400 acres) and
 the uniform

ity of site 
cond

itions. The ha
bita

t w
ithin the Project site is a

lso uniform
, 

exhibiting low
 vegeta

tion a
nd

 species d
iversity. The Project site 

d
oes not includ

e unique or d
istinct physiogra

phic elem
ents. 

Ecologica
l p

rocesses: 
la

nd
sca

p
es sup

p
orting 

a
eolia

n p
rocesses, a

lluvia
l 

a
nd

 fluvia
l p

rocesses, 
geom

orp
hologica

l 
processes 

There a
re no interm

ittent or perennia
l strea

m
s w

i thin the proposed
 

Project site. There a
re num

erous sm
a

ll ep
hem

era
l d

ra
ina

ges w
ithin 

the Project site that a
re geom

orphica
lly sta

ble a
nd

 ha
ve not 

changed
 course over the last 50 years ba

sed
 up

on analysis of 
historica

l a
erial im

a
gery. The ep

hem
era

l d
ra

ina
ges a

nd
 genera

l 
a

rea
 conta

in course gra
in sed

im
ents includ

ing gra
vels, cobbles, 

a
nd

 sa
nd

s. These course gra
in sed

im
ents a

re not subject to 
a

eolia
n processes. W

hile there a
re a

lluvia
l fa

ns w
ithin the Project 

site, the a
lluvia

l processes a
re not a

n im
p

orta
nt source of sed

im
ent 

for d
ow

nstrea
m

 ha
bitat. The Project site is geom

orphica
lly sta

ble 
w

ith coa
rse gra

in sed
im

ent, a
nd

 w
ould

 not be a
 significa

nt source 
of sand

 or other m
a

terials for d
ow

nstream
 a

reas (W
ilson 2011). 
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Soda M
ountain Solar Project Site C

onditions C
om

pared to M
oderate Biological Sensitivity 

D
escription  

The results of the M
arxan reserve design indicated that the Project site should be designated as 

m
oderate biological sensitivity. The Project site does not m

eet the definition for m
oderate 

biological sensitivity as defined by the D
REC

P. The definition for m
oderate biological 

sensitivity includes areas that contain: 

1)
Biological resources that are m

oderately sensitive to perturbation; 
2)

Biological resources are less concentrated; or  
3)

M
oderately sensitive biological resources. 

1. Sensitivity of Biological R
esources to Perturbation 

The Project vicinity has been highly disturbed by past land use actions. The Project site is 
adjacent to and divided by the four- lane, divided Interstate-15 (I-15) highw

ay. O
ther land uses 

directly adjacent to the Project site include: 

Rasor Road off-highw
ay vehicle area 

Tw
o transm

ission lines 
Pow

er distribution line 
Telephone line 
C

ellular tow
er 

Tw
o fuel pipelines 

U
nderground fiber optic cable 

Biological resources that are sensitive to perturbation w
ould not be expected in the Project site 

due to the existing intensive land uses, particularly I-15 w
hich exhibits nearly constant traffic as 

the prim
ary thoroughfare betw

een Las V
egas, N

evada and Los A
ngeles, C

alifornia. Biological 
resources that w

ould use the Project site w
ould be lim

ited to those that are habituated to hum
an 

disturbance. The level of existing disturbance and on-going intensive uses of the Project site 
w

ould not be suitable for biological resources that are m
oderately sensitive to perturbation. 

2. C
oncentration of Biological R

esources 
Biological field studies w

ere conducted for the Project site in 2009 and 2011. These studies 
included: 

Special status plants survey 
Focused desert tortoise survey 
M

ojave fringe-toed lizard survey 
G

olden eagle and bighorn sheep surveys 
A

vian point count surveys 
W

ater resource investigation 
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Species diversity and abundance w
ithin the Project site is low

 and typical of areas containing 
sparse and uniform

 vegetation (U
RS 2009a). N

either vegetation nor w
ildlife occur w

ithin the 
Project site in high concentrations. The Project site does not support high concentrations of 
sensitive or other biological resources. The focused surveys for desert tortoise, M

ojave fringe-
toed lizard, golden eagle, and bighorn sheep did not identify presence of these species w

ithin 
the Project site (U

RS 2009b; RM
T 2010; RM

T 2011). A
vian point count surveys w

ere conducted 
in the fall and spring of 2009. A

 total of 629 birds w
ere identified in the spring consisting of 22 

com
m

on species. 210 birds w
ere identified in the fall consisting of 23 com

m
on species. The m

ost 
abundant species accounting for the m

ajority of the birds observed in the Project site w
as the 

horned lark w
hich is abundant through the M

ojave D
esert (U

RS 2010). There w
as no presence 

or concentration of D
REC

P covered species during Project site surveys. 

3. Sensitive Biological R
esources 

The D
RECP Baseline Biology Report (C

EC
 2012) identified m

odeled suitable habitat for both 
desert tortoise and bighorn sheep w

ithin the Project site. Suitable habitat w
as not identified for 

any other species covered under the D
REC

P. The suitable habitat m
odels for desert tortoise and 

bighorn sheep used in the D
RECP Baseline Biology Report inaccurately characterize and 

overestim
ate the habitat suitability w

ithin the Project site.   

Protocol-level desert tortoise surveys w
ere conducted for the Project site. N

o tortoise, burrow
s, 

or sign w
ere identified w

ithin the study area during 100%
 coverage surveys conducted on 10-

m
eter transects throughout the entire Study A

rea (U
RS 2009 and RM

T 2010). N
o desert tortoise 

or sign w
ere identified in any of the studies conducted in the study area (biology, geology, and 

cultural resources). The field surveys also indicate that conditions are not likely to support 
populations of desert tortoise because: 

The elevation of the area (less than 1,600 feet) is low
 for desert tortoise 

V
egetation is sparse w

ith low
 diversity 

Soils are very rocky 
H

abitat is fragm
ented by Interstate-15 (I-15) 

D
isturbance from

 off-highw
ay vehicle use and construction of tw

o transm
ission 

lines, a cellular tow
er, a distribution line, a fiber optic cable, and tw

o fuel pipelines 
  

These conditions, com
bined w

ith the field survey results for desert tortoise, indicate that few
, if 

any, desert tortoise w
ould be expected in the Project site (H

eim
 and H

ietter 2012). 

Surveys for bighorn sheep w
ere conducted in Project site and in the Soda M

ountains in 2011 
(RM

T) and 2012 (A
bella). N

o bighorn sheep w
ere identified w

ithin the Project site and suitable 
habitat w

as not identified w
ithin the Project site during a habitat evaluation (U

RS 2009a).  
Bighorn sheep experts determ

ined that the Project site does not provide habitat for bighorn 
sheep because: 
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The Project site is flat and does not contain m
ountains (K

err 2010) 
The Project site does not provide any w

ater sources 
Bighorn sheep prefer to stay in m

ountainous areas w
hich provide view

s of the 
surrounding areas and vantage points (Turner 2010)  

 
These habitat conditions indicate that bighorn sheep w

ould not occupy the Project site or stay in 
the Project site for long if they w

ere to travel through the Project site (H
eim

 and H
ietter 2012). 

The Project site does not contain sensitive biological resources including desert tortoise or 
bighorn sheep.  

A
ppropriate D

esignation for Soda M
ountain Solar Project Site 

The Project site exhibits low
 biological sensitivity and should not be designated as a m

oderate 
biological sensitivity area. The Project site is highly affected by the presence of I-15 and the 
existing intensive land uses w

ithin the area. W
ildlife use of the Project site is lim

ited by the Soda 
M

ountains to the north and south, the Baker sink to the east, and I-15 dividing the Project site. 
These barriers to w

ildlife m
ovem

ent and the increased incidence of m
ortality associated w

ith 
the highw

ay lim
it the potential for future w

ildlife use of the Project site. The Project site does 
not m

eet any of the criteria for biological sensitivity and should be categorized as unclassified 
land (i.e., “conservation unlikely”), particularly w

hen its low
 biological sensitivity is considered 

in the context of current disturbance and the site’s designation as a Section 368 transm
ission 

corridor and a (biologically ground-truthed) Renew
able Energy Transm

ission Initiative (R
ETI) 

C
om

petitive Renew
able Energy Zone (C

REZ). The reserve design should be m
odified to 

designate the Project site as unclassified land. 

IN
A

PPRO
PRIA

TE DESIG
N

A
TIO

N
 O

F SO
DA

 M
O

UN
TA

IN
 SO

LA
R PRO

JEC
T SITE A

S 
A

 HIG
H C

O
N

FLIC
T DEVELO

PM
EN

T FO
C

US A
REA

 
The Project site falls w

ithin the “D
inosaur” polygon that w

as designated as a “high conflict” 
D

evelopm
ent Focus A

rea (D
FA

) on the basis of potential biological and public land use 
planning conflicts. The conflicts identified for the D

inosaur polygon do not apply to the Project 
site. 

The  follow
ing potential biological conflicts w

ere identified(Figure 2): 

Bighorn sheep (29,326 acres of inter-m
ountain habitat; 7,390 acres of m

ountain 
habitat) 
D

esert tortoise (17,583 acres of m
odeled habitat) 

M
ojave fringe-toed lizard (29,821 acres of m

odeled habitat) 
H

abitat linkages (16,117 acres of desert linkages) 
Total num

ber of m
odeled D

REC
P Species: 10 
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The Project site, consisting of approxim
ately 4,400 acres, is included in a larger potentially high 

conflict area. The m
ajority of the D

inosaur polygon is located north of the Soda M
ountains in an 

area that is geographically separate from
 and includes different habitat elem

ents than the 
Project site. The conflicts identified for the D

inosaur polygon do not apply to the Project site. 
The Project site does not contain M

ojave fringe-toed lizard m
odeled habitat, and, as show

n in 
Figure 3, is not located w

ithin any habitat linkages (C
EC

 2012 and Penrod et al. 2012), or habitat 
identified by intensive surveys (U

RS 2009). The m
odeled results for designating desert tortoise 

and bighorn sheep habitat inaccurately characterize and overstate the habitat suitability of the 
Project site because focused surveys for desert tortoise and bighorn sheep are in direct conflict 
w

ith the m
odel results. The surveys found no desert tortoise on the Project site and a lack of 

suitable habitat for bighorn sheep. A
s explained above, the m

odels of desert tortoise and 
bighorn sheep habitat suitability overstate the habitat quality of the Project site.  

The m
odel for desert tortoise habitat suitability identified m

oderately suitable habitat for desert 
tortoise (0.6 to 0.8) w

ithin the Project site, w
hile focused surveys using U

SFW
S protocols did not 

find any tortoise or sign w
ithin the Project site. Sim

ilarly, suitable habitat for bighorn sheep w
as 

predicted w
ithin the southern portion of the Project site, w

hich is flat and does not contain areas 
that m

eet bighorn sheep habitat criteria and bighorn sheep have not been identified in the 
Project site. The difference betw

een m
odel output and field surveys can be explained through 1) 

errors in the m
odel input, 2) hum

an im
pacts to the habitat, and 3) expected errors in m

odeling. 
Errors in the data used to m

odel suitable habitat include G
IS data show

ing 0%
 presence of rocks 

in the Project site w
hen field geology studies identified abundant rocks and cobbles, and the 

m
odel resolution at 1km

2 w
ould m

iss details that could im
pact the habitat suitability. H

um
an 

im
pacts to the Project site are abundant, including the presence of I-15, m

ultiple linear projects, 
and O

H
V

 recreational use. N
one of these previous land use im

pacts w
ere considered in the 

m
odeling and no field ground-truthing w

as conducted to verify the results. Finally, the m
odels 

w
ould be expected to be inaccurate in som

e locations such as a relatively sm
all area like the 

Project site. The m
ulti-state m

odel of tortoise habitat suitability w
as conducted over 6 states 

including a very large variety of habitat circum
stances allow

ing for a high degree of variability 
in tortoise predicted suitable habitat. The m

odel of bighorn sheep habitat w
as only conducted 

over the D
REC

P Plan A
rea, but included a lim

ited num
ber of presence data points (32 points 

total) from
 w

hich to m
odel suitable habitat. The lim

ited am
ount of data used in the m

odel 
w

ould be expected to result in less accurate results (H
eim

 and H
ietter 2012). 1 

The high-conflict designation of the D
inosaur polygon is also founded on assum

ptions 
regarding potential conflicts w

ith public land use designations, specifically, its adjacency to: 

BLM
 W

ilderness,  

                                                      

1 D
ue to the lim

ited num
ber of presence data points a relatively low

 threshold of 0.236 w
as used to 

classify suitable habitat for bighorn sheep.  



C
a

lifornia
 Energy C

om
m

ission 
A

ug
ust 9, 2012 

Pa
ge 12 

BLM
 Proposed W

ilderness; and  

Proposed Feinstein Bill.  

These potential conflicts identified for the D
inosaur polygon do not apply to the Project site.  

The Project site is not adjacent to BLM
 W

ilderness.  The Project site is adjacent to the Soda 
M

ountain W
ilderness Study A

rea (W
SA

), but the BLM
 determ

ined the Soda M
ountain W

SA
 to 

be unsuitable for w
ilderness designation in 1990, stating:   

K
now

n and potential m
ineral values, the need to keep the land available for full 

developm
ent of a designated utility corridor, and opportunities for m

otorized 
recreation, w

hen coupled w
ith the lack of outstanding or unique natural features 

in the W
SA

, are of greater im
portance than the area’s value as w

ilderness.  
D

esignation of the area as w
ilderness w

ould not contribute any additional 
unique or distinct features to the N

ational W
ilderness Preservation System

 (BLM
 

1990).   

W
hile Senator Feinstein’s D

esert Protection A
ct of 2011 does propose designation of a portion of 

the Soda M
ountain W

SA
 as w

ilderness, the follow
ing express provisions of Section 1502 of the 

bill resolve any potential conflicts posed by renew
able energy developm

ent of the Project site: 

The bill does not create a protective perim
eter or buffer zone around the w

ilderness 
areas it creates (Section 1502(a)(1)). 

The bill does not require additional regulation of activities on land outside the boundary 
of the w

ilderness areas it creates (Section 1502(a)(3)). 

Perception of noise from
 or view

s of activities outside the w
ilderness areas created by 

the bill cannot be grounds for prohibiting or restricting such uses (Section 1502(a)(2)(A
)). 

The im
pacts of a renew

able energy project on a w
ilderness area created by the bill m

ust 
be assessed based on the status of the proposed w

ilderness lands before their 
designation as w

ilderness if the renew
able energy project initiates N

EPA
 review

 prior to 
D

ecem
ber 31, 2013 (Section 1502(a)(2)(B)). 

The Project w
ill initiate N

EPA
 review

 prior to D
ecem

ber 31, 2013. 

In short, the H
igh C

onflict A
rea m

ap needs to be revised to exclude the Project site because the 
potential biological and public land use conflicts ascribed to the D

inosaur polygon do not apply 
to the Project site. 
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Figure 2: Soda M
ountain Solar “High C

onflict A
reas” 
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Figure 3: Soda M
ountain Solar C

onnectivity A
reas (Penrod et al. 2012) 
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DFA
 STA

TUS O
F THE PRO

JEC
T SITE A

C
RO

SS DRA
FT DREC

P A
LTERN

A
TIVES 

The 4,400-acre Project site is not located w
ithin a D

FA
 in any of the five draft D

REC
P 

alternatives, although it is depicted as a “variance” area in A
lterative 1. The Project site 

w
arrants a D

FA
 designation w

ithin the D
REC

P, across all alternatives. The site-specific species 
data for the Project site dem

onstrate lim
ited biological value for special status species, both as 

habitat and as a connectivity corridor. A
nthropogenic disturbance of the Project site is 

abundant, including the presence of I-15, m
ultiple linear projects, O

H
V

 recreational use, and the 
form

er A
rrow

head H
ighw

ay. Located w
ithin a Section 368 energy corridor and RETI C

REZ, the 
Project site already has been identified as suitable for substantial infrastructure developm

ent 
and is one of the prim

ary transm
ission and transportation routes into C

alifornia. M
oreover, the 

BLM
 has concurred that developm

ent of the Project w
ould not conflict w

ith the transm
ission 

objectives of the Section 368 corridor (BLM
 2009). LA

D
W

P’s system
 im

pact study indicates that 
its existing transm

ission line through the Project site has sufficient capacity to accom
m

odate 350 
M

W
 of renew

able generation w
ithout the need for upgrading. Because of its proxim

ity to 
existing roads and transm

ission infrastructure, no generation intertie transm
ission line 

construction is necessary and access road developm
ent w

ould be lim
ited to internal access. A

s 
explained above, Senator Feinstein’s proposed D

esert Protection A
ct of 2011 expressly avoids 

im
peding renew

able developm
ent of the Project site, and such developm

ent w
ould not conflict 

w
ith BLM

’s recom
m

endation against designating the adjacent Soda M
ountain W

SA
 as 

w
ilderness. Finally, the N

ational Park Service has confirm
ed its w

illingness to w
ork w

ith Soda 
M

ountain Solar, LLC
 to address concerns regarding potential im

pacts to the interior of the 
M

ojave N
ational Preserve. A

ll of the above inform
ation is on record w

ith the BLM
 under RO

W
 

C
A

C
A

-49584.   

The Project site exhibits few
er siting constraints than m

ost sites previously approved or 
currently under consideration by the BLM

 for solar developm
ent in C

alifornia. W
e request that 

the preparers of the D
REC

P and its associated N
EPA

 and C
EQ

A
 review

s draw
 from

 the w
ealth 

of existing Project-specific data to substantiate a D
FA

 designation for the Project site across all 
alternatives, rather than rely solely – and, in this particular instance, potentially arbitrarily - on 
the developm

ent assum
ptions proposed by the C

enter for Energy Efficiency and Renew
able 

Technologies. 

PEN
DIN

G
 PRO

JEC
TS O

N
 BLM

-A
DM

IN
ISTERED LA

N
DS 

A
fter m

uch negotiation, leaders of the renew
able energy industry and the environm

ental 
com

m
unity have jointly supported BLM

’s proposed decision to exem
pt from

 the PEIS all BLM
 

solar energy right-of-w
ay applications filed w

ithin Solar Energy Zones prior to June 30, 2009 
and, w

ithin “variance” areas, prior to O
ctober 28, 2011 (A

bengoa Solar, et al. 2012). A
ssum

ing 
the pending projects exem

ption is carried forw
ard through the Record of D

ecision for the PEIS, 
w

e respectfully urge the BLM
 to continue to honor the concept if and w

hen it am
ends its land 

use plans to factor in the D
REC

P once it is adopted. W
e also strongly recom

m
end that the 





C
a

lifornia
 Energy C

om
m

ission 
A

ug
ust 9, 2012 

Pa
ge 17 

REFEREN
C

ES 
A

bella, Regina. 2012. M
ay 1 Bighorn Sheep G

round C
ount in the South Soda M

ountains. 
M

em
orandum

 dated M
ay 14, 2012. 

A
bengoa Solar, et al. 2012. Letter to Secretary of the Interior regarding joint com

m
ents on 

supplem
ental draft PEIS for solar developm

ent dated January 27, 2012.  

Ball, I.R., and H
.P. Possingham

, 2000. M
A

RXA
N

 (V
1.8.2): M

arine Reserve D
esign U

sing 
Spatially Explicit A

nnealing, a M
anual. 

Ball, I.R., H
.P. Possingham

, and M
. W

atts. 2009. M
arxan and relatives: Softw

are for spatial 
conservation prioritisation. C

hapter 14: Pages 185-195 in Spatial conservation 
prioritisation: Q

uantitative m
ethods and com

putational tools. Eds M
oilanen, A

., K
.A

. 
W

ilson, and H
.P. Possingham

. O
xford U

niversity Press, O
xford, U

K
. 

BLM
 1990, California Statew

ide W
ilderness Study Report.  

BLM
 2009, Letter from

 Steven Borchard to M
itchell G

arber regarding C
A

C
A

-49584  
corridor constraints evaluation dated D

ecem
ber 16, 2009. 

C
EC

. 2012. D
raft D

esert Renew
able Energy Conservation Plan (D

RECP) Baseline Biology Report. 
Prepared by D

udek and IC
F. M

arch 2012. 

D
esert Renew

able Energy C
onservation Plan (D

REC
P). 2012a. “O

verview
 of Prelim

inary Plan-
W

ide Biological Reserve D
esign and Renew

able Energy D
evelopm

ent Scenarios”. 
Presented at the D

REC
P Stakeholders M

eeting, A
pril 25 and 26, 2012. 

D
REC

P. 2012b. “O
verview

 of D
REC

P A
lternatives Briefing M

aterials”. Prepared for D
REC

P 
Stakeholers C

om
m

ittee M
eeting July 25, 2012. 

H
eim

, Susanne and H
ietter, Laurie. 2012. A

nalysis of H
abitat Suitability and Connectivity in the 

Soda M
ountain A

rea, San Bernardino County, California. A
ugust 2012. 

RM
T 2010. Final 2009 M

ojave Fringe-Toed Lizard Survey Report, Soda M
ountain Solar Project, San 

Bernardino, CA
. Prepared for C

aithness Soda M
ountain, LLC

. O
ctober 2010 

RM
T, Inc. 2011. G

olden Eagle N
est Surveys and D

esert Bighorn Sheep O
bservations (M

arch 21-25, 
2011 and M

ay 9-10, 2011), Soda M
ountain Solar Project. Prepared by BioResource 

C
onsultants. 

Spencer, W
.D

., P. Beier, K
. Penrod, K

. W
inters, C

. Paulm
an, H

. Rustigian-Rom
sos, J. Strittholt, 

M
. Parisi, and A

. Pettler. 2010. California Essential H
abitat Connectivity Project: A

 Strategy 
for Conserving a Connected California. Prepared for C

alifornia D
epartm

ent of 



C
a

lifornia
 Energy C

om
m

ission 
A

ug
ust 9, 2012 

Pa
ge 18 

Transportation, C
alifornia D

epartm
ent of Fish and G

am
e, and Federal H

ighw
ays 

A
dm

inistration. 

U
RS C

orporation 2009a. Biological Resources Technical Report, Soda M
ountain Solar Project San 

Bernardino County, California. 

U
RS C

orporation 2009b. 2009 D
esert Tortoise Survey Report Soda M

ountain Solar Project San 
Bernardino County, California. D

ecem
ber 2009. 

U
RS C

orporation 2010. 2009 Spring and Fall A
vian Survey Report, Soda M

ountain Solar Project 
San Bernardino, C

alifornia.  A
ugust 2010. 

W
ilson G

eosciences, Inc. 2011. G
eologic Characterization report, Soda M

ountain Solar Project, BLM
 

Case N
um

ber – CA
CA

49584. Prepared for C
aithness Soda M

ountain, LLC
. M

arch 2011. 

  























































































































EXHIBIT
B































 

O
ne Em

b
arcadero C

enter, Suite 740   Sa
n Francisco, C

A
 94111   650-373-1200 

w
w

w
.panora

m
aenv.com

 

Bighorn Sheep  
Survey Results and A

nalysis 
Soda M

ountain Solar Project 
BLM

 C
ase N

o. C
A

C
A

-49584 
     

July 2013 
 



 

O
ne Em

b
arcadero C

enter, Suite 740   San Francisco, C
A

 94111   650-373-1200 
w

w
w

.panora
m

aenv.com
 

Bighorn Sheep  
Survey Results and A

nalysis 
Soda M

ountain Solar Project  
BLM

 C
ase N

o. C
A

C
A

-49584 
  Subm

itted to: 
United States D

ep
artm

ent of the Interior 
Bureau of Land M

anagem
ent 

C
alifornia D

esert D
istrict O

ffice 
22835 C

alle San Juan D
e Los Lagos 

M
oreno Valley, C

A
 92553 

Subm
itted by: 

Soda M
ountain Solar, LLC

 
5275 W

estview
 D

rive 
Frederick, M

D
 21703-8306 

301-228-8110 

Prepared by: 
Panora

m
a Environm

ental, Inc. 
O

ne Em
b

arcadero C
enter, Suite 740 

San Francisco, C
A

 94111 
650-373-1200 



 

Soda M
ountain Solar Project –July 2013 

i 

TA
BLE O

F C
O

N
TEN

TS 

Peer R
eview

 ......................................................................................................................................... iii 

1 
Introduction .............................................................................................................................. 1-1 

1.1 
Report Purpose ......................................................................................................................... 1-1 

1.2 
Proposed Project and location ................................................................................................ 1-1 

2 
M

ethods .................................................................................................................................... 2-1 

2.1 
C

O
N

FERRA
L w

ith Experts .................................................................................................... 2-1 

2.2 
Literature Search ...................................................................................................................... 2-2 

2.3 
Field Surveys ............................................................................................................................. 2-2 

2.4 
G

IS A
nalysis .............................................................................................................................. 2-5 

3 
H

abitat ....................................................................................................................................... 3-1 

3.1 
M

ountain H
abitat ..................................................................................................................... 3-1 

3.2 
Foraging H

abitat....................................................................................................................... 3-1 

3.3 
W

ater Requirem
ents ................................................................................................................ 3-2 

3.4 
A

daptation to H
um

an A
ctivity .............................................................................................. 3-2 

3.5 
H

abitat in the Project A
rea and V

icinity ............................................................................... 3-3 

3.6 
V

iew
sheds ............................................................................................................................... 3-11 

4 
C

onnectivity ............................................................................................................................. 4-1 

4.1 
Bighorn SheEp D

ispersal ......................................................................................................... 4-1 

4.2 
C

onnectivity in the Project A
rea and V

icinity ...................................................................... 4-2 

5 
A

nalysis ..................................................................................................................................... 5-1 

5.1 
Effects to H

abitat ...................................................................................................................... 5-1 

5.2 
Individual Sheep ...................................................................................................................... 5-3 

5.3 
Effects to Existing C

onnectivity ............................................................................................. 5-6 

5.4 
Effects to C

onnectivity Restoration ....................................................................................... 5-8 



BIG
HO

RN
 SHEEP SURVEY RESULTS A

N
D A

N
A

LYSIS 
Table of C

ontents 

Soda M
ountain Solar Project – July 2013 

ii 

6 
M

itigation ................................................................................................................................. 6-1 

6.1 
Recom

m
ended M

easures ........................................................................................................ 6-1 

6.2 
Potential Effects of m

easures .................................................................................................. 6-2 

7 
R

eferences ................................................................................................................................. 7-1 

List of Tables 

Table 3.5-1: C
D

FW
 2012 Survey Results ....................................................................................... 3-10 

Table 4.2-1: Prioritization of Restorable C
orridors from

 Epps et al 2013 ................................... 4-8 
Table 5.2-1: D

istance Betw
een M

ountains and A
rray Field ......................................................... 5-4 

Table 6-1: Potential M
itigation ......................................................................................................... 6-1 

List of Figures 

Figure 1.2-1: Proposed Project .......................................................................................................... 1-2 
Figure 1.2-2: Project Location ........................................................................................................... 1-5 
Figure 2.3-1: Bighorn Sheep Survey Locations .............................................................................. 2-3 
Figure 3.5-1: Bighorn Sheep Populations ........................................................................................ 3-4 
Figure 3.5-2: Bighorn Sheep Interm

ountain H
abitat (C

EC
 2012) ................................................ 3-5 

Figure 3.5-3: Bighorn Sheep M
ountain H

abitat (C
EC

 2012) ........................................................ 3-6 
Figure 3.5-4: Bighorn Sheep Locations ............................................................................................ 3-8 
Figure 3.6-1: V

iew
shed A

nalysis .................................................................................................... 3-12 
Figure 4.2-1: Bighorn Sheep C

onnectivity (Penrod et al. 2012) ................................................... 4-4 
Figure 4.2-2: Bighorn Sheep C

ritical Linkages (C
EC

 2012) .......................................................... 4-5 
Figure 4.2-3: D

esert Bighorn Sheep H
abitat Patches in the M

ojave D
esert Region (Epps et al 

2013) 
 .................................................................................................................................... 4-7 

Figure 4.2-4: Existing Bighorn Sheep C
onnectivity C

orridor .................................................... 4-10 
Figure 4.2-5: Potentially Restorable D

ispersal C
orridors ........................................................... 4-12 

Figure 4.2-5: Locations for Potential Restoration of C
onnectivity ............................................ 4-14 

Table 4.2-1: Suitability of Box C
ulverts/Bridges for Bighorn Sheep U

ndercrossing .............. 4-16 
Figure 4.2-6: Box C

ulverts 2, 3, 5, and 6 ........................................................................................ 4-17 
Figure 4.2-7: U

nderpass 1, N
orth of Zzyzx Road ........................................................................ 4-18 

Figure 4.2-8: U
nderpass 4, O

pah D
itch ......................................................................................... 4-19 

Figure 5.1-1: Bighorn Sheep Foraging H
abitat W

ithin 0.25 M
ile of 10 Percent Slope .............. 5-2 

    



BIG
HO

RN
 SHEEP SURVEY RESULTS A

N
D A

N
A

LYSIS 
 

Soda M
ountain Solar Project –July 2013 

iii 

PEER REVIEW
 

W
e w

ould like to thank A
rt D

avenport for his review
 and contributions to this report. M

r. 
D

avenport has both regulatory and fieldw
ork experience w

ith bighorn sheep. M
r. D

avenport 
briefed the U

.S. Fish and W
ildlife Service Regional D

irector on the grounds for listing the 
Peninsular bighorn sheep prior to federal listing under the Endangered Species A

ct of 1973, as 
am

ended. M
r. D

avenport w
rote the final rule that resulted in the listing of the Peninsular 

bighorn sheep as endangered. In early 2009, M
r. D

avenport w
as hired by SD

G
&

E and initiated 
surveys and project m

onitoring for Peninsular bighorn sheep w
ithin the Sunrise Pow

erlink 
project area; these surveys and m

onitoring activities are ongoing. M
r. D

avenport w
rote the 

Peninsular Bighorn Sheep M
onitoring Plan for the Sunrise Pow

erlink Project as w
ell as a 

baseline report on Peninsular bighorn sheep w
ithin the Sunrise Pow

erlink project area.  

.
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IN

TRO
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TIO
N

 

1.1
REPO

RT PURPO
SE 

Soda M
ountain Solar, LLC

 (Soda M
ountain Solar), proposes to construct and operate a 

photovoltaic solar electric pow
er generating facility in the Soda M

ountain V
alley, San 

Bernardino C
ounty, C

alifornia. N
elson’s bighorn sheep (O

vis canadensis nelsoni), a C
alifornia 

fully protected species and a U
.S. D

epartm
ent of the Interior, Bureau of Land M

anagem
ent 

(BLM
), sensitive species, are know

n to occur in the project area and the adjacent South Soda 
M

ountains.  

This report presents a description of bighorn sheep habitat. This report also evaluates the 
potential for bighorn sheep to use the project area for grazing and m

igration, and identifies 
m

easures and practices that Soda M
ountain Solar could im

plem
ent to reduce project im

pacts to 
bighorn sheep. 

1.2
PRO

PO
SED PRO

JEC
T A

N
D LO

C
A

TIO
N

 

1.2.1
Project O

verview
 

The proposed Soda M
ountain Solar Project (project) includes construction, operation, and 

decom
m

issioning of a 350-m
egaw

att photovoltaic solar electric pow
er generating facility on 

federal land m
anaged by BLM

. The project is proposed by Soda M
ountain Solar under BLM

 
case num

ber C
A

C
A

-49584.  

The solar arrays and associated infrastructure w
ill occupy approxim

ately 2,244 acres. The 
proposed BLM

 right-of-w
ay (RO

W
) is approxim

ately 4,179 acres (Figure 1.2-1). The project 
includes an interconnection to the C

ity of Los A
ngeles D

epartm
ent of W

ater and Pow
er 

(LA
D

W
P) M

arketplace to A
delanto 500-kilovolt transm

ission line, w
hich is adjacent to the 

proposed RO
W

. 
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Figure 1.2-1: Proposed Project 
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C
onstruction 

The project w
ill be constructed in several stages over 24 to 30 m

onths. A
pproxim

ately 200 
w

orkers w
ill be on site daily during project construction. C

onstruction w
ill include the 

follow
ing m

ain elem
ents and activities: 

Im
provem

ent of Rasor Road from
 I-15 to the m

ain entrance of the facility; re-
routing of the portion of Rasor Road that is located in the proposed South A

rray to 
provide continued access to the Rasor O

ff-H
ighw

ay V
ehicle (O

H
V

) A
rea 

C
learing of vegetation from

 tem
porary laydow

n areas w
ithin the array areas 

C
onstruction of operation and m

aintenance buildings  
G

rading of som
e areas and rem

oval and/or m
ow

ing vegetation w
ithin array areas 

C
onstruction of foundations and m

ounts for the panel arrays, inverters, trackers, 
and m

edium
-voltage transform

ers 
W

ell drilling, w
ater storage, and w

ater treatm
ent 

Installation of the electrical collection system
  

Solar panel assem
bly, m

ounting, com
m

issioning, and energizing 
G

rading and construction of the substation and sw
itchyard for interconnection to 

the LA
D

W
P transm

ission line  
Final grading  
Installation of fencing around the arrays 
Restoration activities 

O
peration 

Project operation w
ill be m

anaged from
 an operations and m

aintenance building at Rasor Road. 
There w

ill also be security on site throughout project operation including nighttim
e security 

and m
onitoring personnel. A

pproxim
ately 25 to 38 w

orkers w
ould be on site daily during 

routine operation of the facility. 

M
aintenance activities w

ill include inspecting, repairing, and m
aintaining the arrays, tracking 

system
s, and the supervisory control and data acquisition (SC

A
D

A
) system

, and w
ashing 

panels once or tw
ice per year. A

dditional m
aintenance w

ill be required for the adm
inistrative 

buildings, fencing and signage, roadw
ays, and other ancillary facilities at the site.  

D
ecom

m
issioning 

The project w
ill be decom

m
issioned at the end of the operating period, w

hich is anticipated to 
be 30 years. U

pon decom
m

issioning, aboveground structures w
ill be dism

antled and rem
oved 

from
 the site. W

here required, concrete pads or foundations w
ill be dem

olished and rubble w
ill 

be rem
oved to an off-site disposal facility authorized to accept the w

aste. Below
ground facilities 

m
ay be disconnected at the surface and left in place in conform

ance w
ith guidance from

 BLM
. 

1.2.2
Project Location and Setting 

The project area is located approxim
ately 6 m

iles southw
est of Baker, C

alifornia, on BLM
-

adm
inistered public lands northw

est and southeast of Interstate 15 (I-15) in San Bernardino 
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C
ounty. The solar array areas w

ill be accessed from
 I-15 at the Rasor Road and the Zzyzx Road 

exits. There is a Shell service station at the Rasor Road exit. 

The project area is located on gently sloping alluvial fans w
ithin the Soda M

ountains valley. The 
Soda M

ountains are a horseshoe-shaped range surrounding the project RO
W

. The South Soda 
M

ountains are located south of I-15, south and east of the project. The N
orth Soda M

ountains 
are located north of I-15, north and w

est of the project. A
verage annual precipitation in the 

project area is approxim
ately 4.1 inches (W

RC
C

 2013). Elevations w
ithin the project site range 

from
 1,250 to 1,600 feet. V

egetation com
m

unities on the project site include creosote bush-w
hite 

bursage scrub, creosote bush scrub, cheesebush scrub, sm
oke tree w

oodland, and unvegetated 
developed and disturbed areas (C

SESA
 2013). The proposed project w

ill occupy approxim
ately 

18 percent of the 12,000-acre valley. 

Portions of the project area are located w
ithin a federal utility corridor designated under Section 

368 of the Energy Policy A
ct of 2005. The northw

estern portion of the project area (northw
est of 

I-15) is bounded by Blue Bell M
ine Road, tw

o transm
ission lines, m

ining areas, pipelines, and 
fiber optic lines. The southeastern portion of the project area (southeast of I-15) is bounded by 
Rasor Road, I-15, and the Rasor O

H
V

 area. The M
ojave N

ational Preserve is located east of the 
project area, follow

ing the crest of the South Soda M
ountains (Figure 1.2-2). 
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Figure 1.2-2: Project Location 
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2
M

ETHO
DS 

H
abitat, use, and connectivity for bighorn sheep in the project area and surrounding regions 

w
ere evaluated through: 

C
onferral w

ith experts 
Literature search  
Field surveys 
G

eographic inform
ation system

 (G
IS) analysis 

2.1
C

O
N

FERRA
L W

ITH EXPERTS 
BLM

, the C
alifornia D

epartm
ent of Fish and W

ildlife (C
D

FW
), and additional scientists, 

volunteers, and experts w
ere contacted to discuss bighorn sheep behavior, use of the project 

area, and potential im
pacts associated w

ith the proposed project. The follow
ing individuals 

w
ere contacted: 

C
hris O

tahal 
BLM

, Barstow
 Field O

ffice, Barstow
, C

alifornia 

Ted W
easm

a 
N

ational Park Service, M
ojave N

ational Preserve, 
Barstow

, C
alifornia 

Regina A
bella 

C
D

FW
, Bighorn Sheep C

oordinator, Sacram
ento, 

C
alifornia 

A
ndrew

 Pauli 
C

D
FW

, Inland D
eserts and Eastern Sierra Region, 

A
pple V

alley, C
alifornia 

Bob Burke 
Society for the C

onservation of Bighorn Sheep, 
Barstow

, C
alifornia 

G
eorge K

err 
Society for the C

onservation of Bighorn Sheep, 
Pasadena, C

alifornia 

Jack Tuner, Ph.D
. 

Sam
 H

ouston State U
niversity, H

untsville, Texas  

John W
ehausen, 

Ph.D
. 

U
C

 W
hite M

ountain Research Station, Bishop, 
C

alifornia 

A
rthur D

avenport  
W

ildlife Biologist, Barstow
, C

alifornia 

BLM
 com

m
ents on the initial Plan of D

evelopm
ent for the project indicated that Soda M

ountain 
Solar w

ould be required to conduct a study of N
elson’s bighorn sheep in the area. N

either BLM
 

nor C
D

FW
 has a survey protocol for bighorn sheep.  

The experts contacted w
ere provided inform

ation pertaining to the project, including a m
ap 

show
ing the project area in relation to the surrounding m

ountains and m
anm

ade features (e.g., 
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I-15 and culverts), and a description of the project size and location. Topics discussed include 
the follow

ing:  

Project location and general scale  
Bighorn sheep habitat and use of the project area  
Typical m

igration patterns in the project region 
Suitability of I-15 underpasses for bighorn sheep use  
Previous sightings of bighorn sheep in the project area or vicinity 
Existing efforts to m

onitor bighorn sheep habitat use or m
igration 

Potential effects of the proposed project on bighorn sheep  
Suggested m

easures to avoid or m
itigate adverse effects to sheep 

2.2
LITERA

TURE SEA
RC

H 
Literature pertaining to bighorn sheep habitat requirem

ents, m
igration habits, and the M

ojave 
D

esert population of bighorn sheep w
ere review

ed. D
ocum

ents review
ed and referenced 

included scientific journal articles, agency publications, and survey reports for the Soda 
M

ountain area. References are included in Section 7 of this report. 

2.3
FIELD SURVEYS 

2.3.1
Soda M

ountain Solar Surveys 
Bighorn sheep surveys w

ere conducted in the vicinity of the project area by BioResource 
C

onsultants (BRC
) in spring 2011. BRC

 conducted surveys for golden eagles and bighorn sheep 
w

ithin a 10-m
ile radius of the project area, including the N

orth Soda M
ountains and C

ady 
M

ountains, as show
n on Figure 2.3-1. The survey protocol w

as discussed w
ith Regina A

bella of 
C

D
FW

, w
ho requested that aerial surveys avoid the South Soda M

ountains to prevent 
helicopters from

 flying over the area during the lam
bing season.  

A
erial surveys consisting of six 2-hour flights w

ere conducted on M
arch 21 and 22, 2011, and 

M
ay 9, 2011. The aerial surveys covered the canyons north of I-15 in the N

orth Soda M
ountains. 

The surveyors m
ade contouring passes at different elevations to fully cover tall cliffs and long, 

steep slopes. Biologists scanned for any m
ovem

ent, sign, or habitat characteristics (e.g., w
ater 

sources) that m
ight accom

m
odate or predict the presence of desert bighorn sheep. D

ata 
collected during the surveys included num

bers of anim
als, age of anim

als and herd 
com

position, general behavior, location, and habitat, as feasible (BRC
 2011).  

BRC
 conducted ground surveys for golden eagles and bighorn sheep on M

arch 23 through 
M

arch 25, 2011, and M
ay 10, 2011, in

areas of the search polygon excluded from
 the aerial 

surveys. The biologists perform
ed the surveys using a four-w

heel-drive vehicle and on foot.
They drove or hiked to observation points that provided panoram

ic view
s of the m

ountains. 
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Figure 2.3-1: Bighorn Sheep Survey Locations 

 
 



BIG
HO

RN
 SHEEP SURVEY RESULTS A

N
D A

N
A

LYSIS 
M

ethods 

Soda M
ountain Solar Project – July 2013 

2-4 

They also drove along the transm
ission line RO

W
 that passes diagonally through the search 

area. O
bservations w

ere m
ade w

ith 10x40 binoculars and a tripod-m
ounted or w

indow
-

m
ounted 20-60x spotting scope. O

bservations began at daw
n to avoid heat w

aves, w
hich 

interfere w
ith optics. The first ground survey w

as perform
ed over a total of 18.75 hours over 

three days. A
 follow

-up survey w
as conducted on M

ay 10, 2011, and involved observing the 
territory previously covered during the first survey and duplicating the route of that survey 
(BRC

 2011).  

Biologists conducting desert tortoise, avian, and botanical field surveys for the project in spring 
2009 and fall 2012 docum

ented general w
ildlife observations including bighorn sheep; how

ever, 
the surveys w

ere not focused on bighorn sheep (U
RS 2009a; K

iva Biological 2012; C
SESA

 2012).   

A
rthur D

avenport conducted a 2-day site reconnaissance on February 11 and 12, 2013, to assist 
in identifying sheep habitat suitability, potential use of the project area and potential sheep 
m

ovem
ent routes. The Soda M

ountain valley and the surrounding Soda M
ountains w

ere 
assessed for bighorn sheep habitat suitability. The assessm

ent included portions of the valley 
outside of the project RO

W
 including the alluvial fans and Blue Bell M

ine, located north of the 
RO

W
. Potential bighorn sheep travel routes w

ere assessed from
 the C

ave M
ountains, C

ronese 
M

ountains, N
orth Soda M

ountains, South Soda M
ountains, and Rasor Road along both sides of  

I-15. 

2.3.2
C

DFW
 Surveys 

C
D

FW
 conducted a survey for bighorn sheep on A

pril 30 and M
ay 1, 2012, in the South Soda 

M
ountains, near Zzyzx Spring (located on the w

est side of Soda Lake and accessible by Zzyzx 
Road). Surveyors counted all sheep that could be located on the east side of the range in the 
vicinity of w

ater. Three groups of biologists explored areas not visible from
 the Zzyzx access 

road. O
ne group clim

bed from
 the D

esert Studies C
enter to the m

ain ridge top above the road 
and follow

ed the ridge north. A
nother group ascended a w

ash northw
est of the m

ain ridge and 
clim

bed into a separate section of the range. The third group searched farther south of the field 
station along the m

ain ridge. Surveyors docum
ented the location, num

ber of sheep, class, and 
gender at each sheep siting (A

bella 2012a).  

C
D

FW
 installed four gam

e cam
eras at the O

pah D
itch and Zzyzx Road underpasses of I-15 in 

A
ugust 2012 (Burke 2012). D

ata have been dow
nloaded from

 the cam
eras and analyzed 

regularly by C
D

FW
 since A

ugust 2012 (A
bella 2013c). 

2.3.3
G

eneral W
ildlife Surveys 

Spring and fall avian point counts (U
RS 2010), desert tortoise surveys (U

RS 2009b) w
ere 

conducted in the project area and surrounding portions of the Soda M
ountain V

alley in spring 
and fall 2009. D

esert tortoise surveys (K
iva Biological 2012; K

iva Biological 2013) and floristic 
surveys (C

SESA
 2012; C

SESA
 2013) w

ere also perform
ed in 2012 and 2013. 
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2.4
G

IS A
N

A
LYSIS 

The 1-15 underpasses and culverts near the project area w
ere analyzed and experts w

ere 
conferred w

ith to determ
ine w

hether the underpasses could be used by bighorn sheep for 
passage under I-15. The G

IS analysis included identifying the locations of underpasses and 
culverts using G

oogle Earth aerial photography, sizing of underpasses and culverts using 
G

oogle Earth’s street view
 function, and m

easuring the distance betw
een underpasses/culverts 

and the base of nearby m
ountains using A

rcG
IS 10.  

A
 view

shed analysis w
as conducted using A

rcG
IS 10 to identify the aerial extent of nearby 

areas w
here the project could be view

ed by bighorn sheep. RM
T, Inc. used the A

rcG
IS 10.1 

observer points tool, w
hich identified array areas that w

ould be visible from
 the surrounding 

m
ountains using elevation data from

 the U
.S. G

eological Survey digital elevation m
odel (D

EM
) 

at 10-m
eter resolution. Bighorn sheep height w

as specified at 1 m
eter and the array heights 

w
ere specified at 2 m

eters to evaluate visibility at each observation point. 

.
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3
HA

BITA
T 

3.1
M

O
UN

TA
IN

 HA
BITA

T 
Bighorn sheep populations in the desert are generally found above the desert floor, near or in 
steep, rocky m

ountainous areas and com
m

only on slopes of 10 percent or greater (W
ehausen 

2006). Bighorn sheep prefer visually open areas w
ithout dense vegetation, w

hich presum
ably 

helps in avoiding predators (G
eist 1971). The open m

ountainous terrain allow
s bighorn sheep to 

detect predators from
 a great enough distance to allow

 them
 to seek refuge (G

eist 1971; 
W

ehausen 2006; Turner 2010). H
abitat use patterns also change according to needs arising after 

the breeding season. M
ales and fem

ales frequently use different habitat after breeding season. 
Fem

ales w
ill occupy steep, safer areas to bear and rear lam

bs, at tim
es m

igrating to other 
m

ountain ranges (W
ehausen 2006). M

ales w
ill occupy less steep habitat (W

ehausen 2006).  

3.2
FO

RA
G

IN
G

 HA
BITA

T 
Bighorn sheep can feed on and digest a w

ide variety of plant m
aterial but they seem

 to prefer 
green, succulent grasses and forbs located in areas close to escape cover (i.e., steep, open 
topography) (D

avenport 2013a). Their diet changes w
ith season and geography due to natural 

changes in forage quantity and quality (W
ehausen 2006).  

Rolling terrain and w
ashes act as a vital source of forage that becom

es even m
ore im

portant in 
sum

m
er and at tim

es w
hen forage is otherw

ise lim
ited (U

SFW
S 2000). A

lluvial fans and w
ashes 

are im
portant late w

inter, spring, and sum
m

er habitat after rain events, particularly for 
lactating ew

es during the lam
bing season, because they provide excellent forage (U

SFW
S 2000). 

A
s the lam

bs grow
 and gain strength w

ithin their first year, they accom
pany ew

es onto the 
alluvial fans during foraging episodes (D

avenport 2013a). A
lluvial fans typically have m

ore 
productive soils that support m

ore vegetation than do rockier areas (U
SFW

S 2000), and provide 
a source of high-quality forage. H

abitat w
ithin 0.5 m

ile of the 20 percent slope is m
ost 

frequently used for foraging (U
SFW

S 2000). C
D

FW
 has recom

m
ended avoidance of areas 

w
ithin 0.25 m

ile of the 10 percent slope to reduce im
pacts to bighorn sheep foraging habitat 

(H
aw

k 2013). D
esert bighorn sheep have been observed using foraging habitat up to 1.6 m

iles 
aw

ay from
 escape cover on alluvial fans and valley floors (D

avenport 2013a; U
SFW

S 2000).  Flat 
terrain provides tem

porary access to resources such as w
ater, forage, and/or lam

bing habitat in 
neighboring areas.  
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3.3
W

A
TER REQ

UIREM
EN

TS 
W

ater is an im
portant resource for bighorn sheep (Jones et al. 1957; Blong and Pollard 1968; 

Leslie and D
ouglas 1979; Turner and W

eaver 1980; Elenow
itz 1984; C

unningham
 and O

hm
art 

1986). D
uring the sum

m
er, desert bighorn sheep w

ill generally frequent areas near w
ater, w

ith 
m

ost anim
als occurring w

ithin 2 to 3 m
iles of the w

ater source (Jones et al. 1957; Leslie and 
D

ouglas 1979; C
unningham

 and O
hm

art 1986).  

A
 study in A

rizona found that desert bighorn sheep resided w
ithin 1.24 m

iles of a perennial 
w

ater source 95 percent of the tim
e (Bristow

 et al. 1996). Ew
es w

ere less likely than ram
s to 

travel m
ore than 1.24 m

iles from
 a w

ater source (Bristow
 et al. 1996). Lactating ew

es and lam
bs 

are often m
ore dependent on w

ater and m
ay, therefore, be found near w

ater on a m
ore regular 

basis (Blong and Pollard 1968; Leslie and D
ouglas 1979; Bleich et al. 1997).  

Rainfall w
ithin a particular geographic area varies seasonally and ultim

ately affects w
ater 

resource requirem
ents of desert bighorn sheep. D

uring periods of high rainfall, the distribution 
of bighorn sheep is less dependent on the location of perennial w

ater sources (Leslie and 
D

ouglas 1979). The m
ost im

portant w
ater sources are close to terrain that provides a suitable 

escape route (i.e., steep, rugged terrain w
ith open visibility) (U

SFW
S 2000). Bighorn sheep w

ill 
live in areas w

ith w
ater sources during the sum

m
er, w

hen rainfall is low
er, and m

ove aw
ay 

from
 w

ater sources and expand their ranges in the w
inter, w

hen rainfall is higher (Zeiner et al. 
1990). Som

e sm
all populations of bighorn sheep occur w

here perennial w
ater is absent 

(K
rausm

an and Leopold 1986; Broyles 1995), but w
ater is generally a lim

iting factor for bighorn 
sheep population size and dispersal.   

3.4
A

DA
PTA

TIO
N

 TO
 HUM

A
N

 A
C

TIVITY 
Bighorn sheep are considered a “w

ilderness anim
al” because “they do not thrive in contact w

ith 
hum

an developm
ent” (U

SFW
S 2000). The response of bighorn sheep to hum

ans varies w
idely 

and is dependent on factors that include (U
SFW

S 2000):  

A
ctivity type  

Previous exposure to hum
ans  

Sheep group size and/or com
position  

Elevation and location of sheep relative to the hum
an activity 

Proxim
ity to adequate escape terrain 

Ew
es w

ith lam
bs are usually m

ore sensitive to disturbance than are ram
s (U

SFW
S 2000). 

Bighorn sheep are m
ore sensitive to hum

an disturbance during spring and fall (lam
bing and 

rutting seasons). O
ngoing construction activities have caused abandonm

ent of lam
bing habitat 

(U
SFW

S 2000).  

Effects of hum
an activity on bighorn sheep have been studied in the habitat of the Peninsular 

population of the species, w
hich occurs w

ithin the Peninsular Ranges along the Pacific coast. 
A

ctivity adjacent to roads and trails can deter sheep from
 these areas even w

hen the area 
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appears to be suitable habitat (U
SFW

S 2000). Recreational activities, such as hiking and O
H

V
 

use, can disrupt norm
al resource use (U

SFW
S 2000). Studies have found a 50 percent reduction 

in use of im
portant w

atering holes on days w
hen there w

as off-road vehicle traffic or avoidance 
of w

aterholes w
hen there w

ere audible m
otorcycles nearby (U

SFW
S 2000). U

se of springs by 
hum

ans reduced bighorn sheep use of those springs (U
SFW

S 2000). The South Soda M
ountains 

population of bighorn sheep regularly uses m
ultiple springs on the east side of the South Soda 

M
ountains. The spring area (Zzyzx) provides freshw

ater and green forage. The sheep are 
typically observed in the hottest m

onths of the year (A
pril to N

ovem
ber) but also use the area in 

w
inter during dry periods. The D

esert Studies C
enter and Zzyzx Road are located near the 

springs. The sheep “are very habituated to people” (A
bella 2012a).  

O
ne study concluded, how

ever, that “bighorn sheep coexist best w
ith people w

hen hum
an 

activity in sheep habitat is predictable” (Schoenecker and K
rausm

an 2002).  

3.5
HA

BITA
T IN

 THE PRO
JEC

T A
REA

 A
N

D VIC
IN

ITY 

3.5.1
Population G

roups 
There are 69 discrete bighorn sheep population groups docum

ented w
ithin the M

ojave D
esert 

(Bare et al. 2009). Ranges of the population groups are show
n on Figure 3.5-1. The M

ojave 
population of N

elson’s bighorn sheep is divided into three m
etapopulations

1: north, central, 
and south. The m

etapopulations are separated by the I-15 and I-40 highw
ays (W

ehausen 2006). 
The project area is located w

ithin the C
entral M

ojave m
etapopulation area and is located w

ithin 
the range of the Soda M

ountains population on Figure 3.5-1. The South Soda M
ountain 

population consisted of 51 to 100 sheep in 2012 (A
bella 2012a).  

N
earby populations include the C

ady M
ountains population (Figure 3.5-1), w

hich contained 
approxim

ately 174 sheep in 2010 (C
D

FW
 2011). The K

elso/O
ld D

ad M
ountain population to the 

east of the project area consisted of 179 sheep as of 2009 (C
D

FW
 2011).  There is also a 

population of 51 to 100 bighorn sheep in the A
vaw

atz M
ountains (W

ehausen 2006) located 
approxim

ately 20 to 30 m
iles north of the project area. The locations w

here bighorn sheep w
ere 

previously observed in the C
ady M

ountains and A
vaw

atz M
ountains are show

n on Figures 3.5-
2 and 3.5-3, relative to the project area. 

                                                        

 1 A
 m

etapopulation occurs “w
here populations in each m

ountain range are largely dem
ographically 

independent and extinction and re-colonization are com
m

on” (Epps et al. 2006).  
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Figure 3.5-1: Bighorn Sheep Populations 
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Figure 3.5-2: Bighorn Sheep Interm
ountain Habitat (C

EC
 2012) 
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Figure 3.5-3: Bighorn Sheep M
ountain Habitat (C

EC
 2012) 
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3.5.2
Habitat Suitability 

H
abitat Suitability M

odels 
The D

esert Renew
able Energy C

onservation Plan (D
REC

P) “U
pdated Expert Species M

odels” 
provides the results of bighorn sheep habitat m

odeling (C
EC

 2012). Figures 3.5-2 and 3.5-3 show
 

the m
odel results for interm

ountain and m
ountain habitat, respectively. M

odel results indicate 
the project area, w

hich is located in a valley betw
een m

ountains, is neither interm
ountain nor 

m
ountain habitat. M

odeled bighorn sheep m
ountain habitat is located south and east of the 

project area w
ithin the South Soda M

ountains. The m
odel results did not identify m

ountain 
habitat in the N

orth Soda M
ountains (located north and w

est of the project area). 

Project A
rea H

abitat Suitability A
nalysis 

M
ountain H

abitat 
A

pproxim
ately 2,238 acres of the 2,244-acre area of project developm

ent, including the area for 
access roads and the substation and sw

itchyard, is not bighorn sheep m
ountain habitat based 

on the follow
ing characteristics: 

Flat terrain (2 to 4 percent slope) 
N

o steep, rocky slopes 
O

pen area, vulnerable to predators 
N

o perennial w
ater source w

ithin 3 m
iles 

N
o lim

estone outcrops 

Bighorn sheep are unlikely to occupy the solar array area for long periods of tim
e (i.e., m

ore 
than for foraging or m

igration) (K
err 2010; Pauli 2010; Turner 2010). Bighorn sheep usually 

avoid large, open areas and rely on them
 only for food and w

ater follow
ing heavy rains or as 

seasonal m
igration routes (K

err 2010).  

A
pproxim

ately 116 acres of the project RO
W

 near the Rasor Road service station contains 
m

ountain habitat (i.e., 10 percent slope or greater). The operations and m
aintenance facility, 

w
ater storage tank, and reverse osm

osis facility w
ould occupy approxim

ately 6 acres of this 
m

ountain habitat. The area is also close to the highw
ay, Rasor Road service station, and Rasor 

Road, all of w
hich experience a high level of hum

an activity. There is evidence of hum
an use 

including num
erous O

H
V

 tracks and debris w
ithin the 6-acre area. There is no evidence of 

bighorn sheep use of this part of the RO
W

. The nearest sign of bighorn sheep use is 
approxim

ately 1.25 m
iles southeast of the proposed operations and m

aintenance facility and 1 
m

ile south of the service station (Figure 3.5-4). Bighorn sheep tend to avoid hum
ans, and w

ould 
not be expected to perm

anently reside in this area of the RO
W

 due to the high level of hum
an 

activity and absence of a nearby perennial w
ater source.   

Foraging H
abitat 

A
pproxim

ately 610 acres of the project area occurs on alluvial fans w
ithin 0.5 m

ile of the 20 
percent slope and provides suitable foraging habitat for bighorn sheep during the late w

inter, 
spring, and early sum

m
er (D

avenport 2013b; U
SFW

S 2000). Bighorn sheep m
ay forage for green 

vegetation on the alluvial fans w
ithin the project area after rainfall (K

err 2010). Tw
o bighorn  
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Figure 3.5-4: Bighorn Sheep Locations 
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sheep w
ere observed foraging on the alluvial fans located at the north end of the East A

rray 
area, south of I-15 in February 2013 (D

avenport 2013b). 

M
ountains A

djacent to Project A
rea 

The South Soda M
ountains provide suitable bighorn sheep m

ountain habitat, as show
n on 

Figure 3.5-3 and are occupied by bighorn sheep. Bighorn sheep sign and trails w
ere identified 

w
ithin m

ountain habitat areas during surveys in 2012 (A
bella 2012a; K

iva Biological 2012). The 
w

ater bodies at Zzyzx Spring provide a perennial w
ater source for the bighorn sheep 

population in the South Soda M
ountains.  

The N
orth Soda M

ountains (north and w
est of the project area) m

ay also provide suitable 
m

ountain or interm
ountain habitat for bighorn sheep as show

n on Figures 3.5-2 and 3.5-3. The 
N

orth Soda M
ountains are not know

n to be occupied by bighorn sheep but could becom
e 

occupied habitat in the future through recolonization by populations currently occupying the 
South Soda M

ountains, C
ady M

ountains, or A
vaw

atz M
ountains (D

avenport 2013b). The 
A

vaw
atz M

ountains population of bighorn sheep is located approxim
ately 20 to 30 m

iles north 
of the project area.  

C
D

FW
 identifies the range of the Soda M

ountains population to include the Soda M
ountains 

both north and south of the project area, as w
ell as the Soda M

ountain valley (Figure 3.5-1). The 
range identified by C

D
FW

 includes the full species range and does not appear to be adjusted for 
anthropogenic disturbance that m

ay have fragm
ented or reduced the historical range size. The 

range size of the Soda M
ountains population has been reduced by the I-15 highw

ay, w
hich has 

altered and/or im
paired historical habitat access and use (Epps et al. 2007; Epps et al. 2013).   

3.5.3
Survey Results 

Soda M
ountain Solar Surveys 

SM
S com

m
issioned surveys for N

elson's bighorn sheep in the Soda M
ountains in 2011 (BRC

 
2011). Biologists observed tw

o desert bighorn sheep in M
arch 2011 m

oving dow
n a ravine 

approxim
ately 8 m

iles southw
est of the project area in the C

ave M
ountains (BRC

 2011). N
o 

bighorn sheep w
ere identified in the w

est or north Soda M
ountains during surveys in 2004 or 

2011 (Epps et al. 2005; BRC
 2011). 

Five bighorn sheep and bedding sites w
ere observed on the slope east and south of the project 

area during a survey for desert tortoise in O
ctober 2012 (K

iva Biological 2012). A
reas w

here 
bighorn sheep w

ere identified during surveys are show
n on Figure 3.5-4. Three adult ew

es w
ere 

also observed foraging w
ithin and adjacent to the north end of the East A

rray area south of I-15 
during an investigation in February 2013 (D

avenport 2013b).  

2012 C
D

FW
 Survey R

esults 
A

 total of 47 sheep in seven groups w
ere identified w

ithin the South Soda M
ountains during the 

2012 C
D

FW
 survey (A

bella 2012a). The population is estim
ated to consist of approxim

ately 51 
to 100 sheep. Survey results are presented in Table 3.5-1. A

t the tim
e of the surveys, the anim

als 
w

ere located on the east side of the South Soda M
ountains close to Zzyzx Spring. Because of the 
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presence of perennial w
ater, there are frequent sightings of bighorn sheep near the D

esert 
Studies C

enter at Zzyzx Spring. The elevations above w
here the sheep w

ere seen in the South 
Soda M

ountains had little sign of recent use by bighorn sheep (A
bella 2012a). It appears that the 

eastern portion of the South Soda M
ountains, w

here m
ost of the sheep w

ere seen, is occupied 
prim

arily by fem
ales and associated younger sheep in the spring. G

iven that few
 adult m

ales 
w

ere seen, and that there are likely additional m
ales present in the group, this population can 

be projected to fall into the 51 to 100 population size category (A
bella 2012a). H

abitat conditions 
in the South Soda M

ountains are highly suitable for bighorn sheep because of the presence of a 
year-round w

ater source at Zzyzx Spring and steep slopes and lim
estone outcrops for lam

bing 
habitat. Locations w

here bighorn sheep have been observed are show
n on Figure 3.5-4. C

D
FW

 
has analyzed data from

 gam
e cam

eras that w
ere installed in A

ugust 2012 at the tw
o largest I-15 

underpasses in the Soda M
ountain V

alley. N
o bighorn sheep have been observed to date.  

Table 3.5-1: C
DFW

 2012 Survey Results 

Type 
C

ount 

A
d

ult, fem
ale 

26 

A
d

ult, m
ale 

C
lass II 

3 

C
lass III 

2 

C
lass IV

 
1 

Yearling, fem
ale 

3 

Yearling, m
ale 

7 

Lam
b

 
5 

Total 
47 

Source: A
bella

 2012a 

3.5.4
O

ther O
bservations 

Sightings 
There is anecdotal evidence of bighorn sheep in and near the project area. O

ne or m
ore bighorn 

sheep sightings have been reported in the follow
ing areas: 

Betw
een Basin Road and Zzyzx Road approxim

ately 300 feet east of I-15 (Burke 
2012) 
W

est of I-15 near Rasor Road (Burke 2012) 
W

est of I-15 near the Zzyzx Road interchange (O
tahal 2010) 

O
n the ridge southeast and above the Zzyzx Road interchange (W

easm
a 2012) 

Bighorn scat w
as observed in the N

orth Soda M
ountains by G

len Sudm
eier and reported to 

C
D

FW
 (A

bella 2013b). 
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M
ortality 

Bighorn sheep m
ortality has been docum

ented in the region. C
altrans reported a bighorn sheep 

death (suspected adult ram
) in 2010 at Post M

ile 113 of southbound I-15 (K
opulsky 2013). This 

area is approxim
ately 3 m

iles north of A
fton C

anyon and approxim
ately 9 m

iles south of the 
RO

W
 area at Rasor Road.  

There have been at least three m
ortalities near the D

esert Studies C
enter in the past 7 years. A

 
fem

ale bighorn sheep w
as found approxim

ately 30 feet aw
ay from

 Zzyzx Road; the cause of 
death w

as undeterm
ined (A

bella 2013a). Tw
o lam

bs w
ere reported to have drow

ned in Zzyzx 
Spring (A

bella 2013a). 
 

A
rctos D

atabase
2 

N
o m

useum
 specim

ens have been collected in the project area or im
m

ediate vicinity (A
rctos 

2013). 

3.6
VIEW

SHEDS 
The view

shed analysis (Figure 3.6-1) indicates that the solar arrays w
ould be visible from

 11.6 
percent of the m

ountainous area w
ithin a 2-m

ile analytical boundary surrounding the project 
area. In general, the project area is visible from

 the slopes of the Soda M
ountains that face the 

project area (i.e., northw
est face of South Soda M

ountains and south face of N
orth Soda 

M
ountains).  

The solar arrays w
ould not be visible from

 the canyons present throughout the surrounding 
m

ountains. In addition, m
any m

ountain ridges block the direct line-of-sight view
 of the solar 

array fields from
 other nearby ridges. The project site is not visible from

 the east face of the 
South Soda M

ountains, near Zzyzx Spring. 

                                                      

 2 A
rctos is a m

useum
 collection m

anagem
ent inform

ation system
 that includes specim

en records, 
observations, tissues, parasites, field notes and m

edia.  
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4
C

O
N

N
EC

TIVITY 

4.1
BIG

HO
RN

 SHEEP DISPERSA
L 

4.1.1
Typical Dispersal Patterns 

M
ale bighorn sheep typically have an average hom

e range size of approxim
ately 9.8 square 

m
iles and ew

es typically have an average hom
e range size of approxim

ately 7.8 square m
iles 

(U
SFW

S 2000). Bighorn sheep establish and use trails to m
igrate through areas; the trails 

provide the sheep w
ith fam

iliar paths and know
n escape routes (K

err 2010). 

Bighorn sheep m
igrate throughout the M

ojave D
esert, som

etim
es traveling long distances 

(particularly m
ales), and generally m

ove through m
ountains (Penrod et al. 2012). Interm

ountain 
m

ovem
ent can also occur across relatively flat terrain, although it is less com

m
on (Penrod et al. 

2012; W
ehausen 2006). Topography is a significant factor in bighorn sheep dispersal and gene 

flow
. The presence of flat terrain (less than 10 percent slope) betw

een bighorn populations is 
negatively correlated w

ith gene flow
 (i.e., transfer of genes from

 one population to another 
through reproduction). “[B]ighorn sheep prefer to travel over sloped terrain offering security 
from

 predators” (Epps et al. 2007). Bighorn sheep have been docum
ented m

oving large 
distances to colonize new

 populations or to seek a m
ate (Bare et al. 2009). The longest 

docum
ented travel distance for a ew

e is approxim
ately 18.6 m

iles, w
hereas the longest distance 

for a m
ale is 34.8 m

iles (Penrod et al. 2012).  

4.1.2
Im

pacts of Highw
ays on Dispersal and Population C

om
position 

Interstate highw
ays typically serve as barriers to bighorn sheep connectivity (Turner 2010), 

although sheep som
etim

es cross highw
ays. Frequent traffic can m

ake sheep, particularly ew
es, 

reluctant to cross roads, and crossing exposes the sheep to m
ortality (U

SFW
S 2000). Roads have 

reduced long-term
 population viability w

hen they bisect the range of a bighorn sheep 
population group (U

SFW
S 2000). Epps et al. (2005a) used genetic studies to evaluate the im

pact 
of anthropogenic barriers such as highw

ays, urban developm
ent, large m

ining operations, and 
canals on bighorn sheep dispersal and genetic diversity. In a study of 27 populations of bighorn 
sheep, anthropogenic barriers w

ere significantly correlated w
ith a reduction in gene flow

 at an 
inter-population distance of 9.3 m

iles (Epps et al. 2005a). Populations of bighorn sheep that 
w

ere isolated by anthropogenic barriers experienced a 15 percent reduction in genetic diversity 
relative to non-isolated populations over a 40-year period (Epps et al. 2005a).   

Bighorn sheep occasionally use underpasses to cross highw
ays. O

ne study in A
rizona 

m
onitored w

ildlife use at three highw
ay underpasses for 10 m

onths and recorded 25 tim
es 
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w
hen bighorn sheep crossed under the highw

ay (A
ZD

O
T 2008). M

ost (88 percent) of the 
crossings occurred at the culvert located in the m

ost rugged terrain at the narrow
est highw

ay 
span (A

ZD
O

T 2008). The study concluded that higher intensity culvert use w
as m

ost com
m

only 
associated w

ith their proxim
ity to traditional trails of bighorn sheep, w

hile other factors like 
proxim

ity to steep terrain, underpass structure, lines of sight, and other anim
als’ presence m

ay 
also be im

portant influences (A
ZD

O
T 2008). A

nother study found that ungulate underpasses 
m

ust be a m
inim

um
 of 14 feet high and 26.3 feet w

ide (Penrod et al. 2008). 

The I-15 and I-40 highw
ays that bound the M

ojave D
esert m

etapopulations have reduced the 
natural interm

ountain m
ovem

ent and gene flow
 w

ithin the species (Epps et al. 2007a). The I-15 
highw

ay has blocked bighorn sheep m
ovem

ent betw
een the N

orth and South Soda M
ountains 

(Epps et al. 2013).  

4.2
C

O
N

N
EC

TIVITY IN
 THE PRO

JEC
T A

REA
 A

N
D VIC

IN
ITY 

4.2.1
C

onnectivity M
odels and Studies 

Several population connectivity m
odels have been used to evaluate both the potential for 

existing connectivity betw
een bighorn sheep populations in the M

ojave D
esert and the potential 

for restoration of linkages. The follow
ing studies w

ere review
ed for existing and potential 

bighorn sheep linkage corridors in the project vicinity:  

“A
 Linkage N

etw
ork for the C

alifornia D
eserts” (Penrod et al. 2012) 

D
REC

P “U
pdated Expert Species M

odel Results” (C
EC

 2012) 
“O

ptim
izing D

ispersal and C
orridor M

odels U
sing Landscape G

enetics” (Epps et 
al. 2007) 
“Potential Im

pacts of Proposed Solar Energy D
evelopm

ent N
ear the South Soda 

M
ountains on D

esert Bighorn Sheep C
onnectivity” (Epps et al. 2013) 

A
 Linkage N

etw
ork for the C

alifornia D
eserts 

H
abitat connectivity w

as m
odeled for bighorn sheep in the M

ojave and Sonoran D
eserts in “A

 
Linkage N

etw
ork for the C

alifornia D
eserts”. Least-cost corridor m

odeling w
as used to define 

potential linkages betw
een landscape blocks. 3 Landscape blocks in the study included highly 

protected areas such as w
ildlife m

anagem
ent areas and D

epartm
ent of D

efense lands. The 

                                                      

 3 Least-cost corridor m
odeling involves calculating the “cost” of m

ovem
ent from

 one cell in a m
odel to 

the next cell based on the habitat suitability for a particular species. A
reas w

ith highly suitable habitat 
have a low

er cost of m
ovem

ent than those w
ith less suitable habitat. The cost of m

ovem
ent is aggregated 

over the distance betw
een the start and end points. The least-cost corridor includes areas w

ith the m
ost 

suitable habitat and shortest distance betw
een tw

o points.  
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landscape blocks w
ere not species specific and did not reflect population centers for bighorn 

sheep.  

The Soda M
ountain valley is not part of a m

odeled linkage corridor for bighorn sheep in the 
study (Figure 4.2-1) (Penrod et al. 2012). The nearest m

odeled linkage corridor for bighorn 
sheep is in the A

vaw
atz M

ountains, approxim
ately 25 m

iles north of the project area, as show
n 

on Figure 4.2-1.  

D
R

EC
P U

pdated Expert Species M
odels 

The D
REC

P “U
pdated Expert Species M

odel Results” identifies critical linkage areas, as w
ell as 

m
ountain and interm

ountain habitat for bighorn sheep (Figures 4.2-2, 3.5-2, and 3.5-3, 
respectively). The m

odels w
ere developed by C

D
FW

 and John W
ehausen and reflect the results 

of habitat suitability m
odeling and expert opinion. The critical linkage m

ap (Figure 4.2-2) show
s 

potential highw
ay crossing locations for bighorn sheep. The entire Soda M

ountain valley, 
including the project site, is identified as a critical linkage on the critical linkage m

ap. The 
critical linkage m

ap is not consistent w
ith the bighorn sheep habitat m

odeling in the study 
because the project area provides neither interm

ountain nor m
ountain habitat. The habitat 

suitability m
odels show

 an area of interm
ountain habitat connecting the N

orth and South Soda 
M

ountains near the Zzyzx Road exit from
 I-15. 

O
ptim

izing D
ispersal and C

orridor M
odels U

sing Landscape G
enetics 

Epps et al. (2007) used a least-cost corridor m
odel and m

easures of gene flow
 to evaluate 

dispersal corridors and im
pacts of anthropogenic barriers on genetic diversity. The least-cost 

corridor m
odel used a resistance surface w

here effective geographic distance (a m
easure of 

topography and m
axim

um
 dispersal distance) w

ere used to define the least-cost path. 
H

ighw
ays, areas of urban developm

ent, and canals w
ere defined as im

perm
eable barriers in the 

m
odel. C

onnectivity corridors w
ere defined using the least-cost paths and anthropogenic 

barriers. The least-cost path results w
ere validated using radio-telem

etry and radio-collar data 
docum

enting bighorn sheep m
ovem

ent. G
enetic distance and gene flow

 w
ere m

easured using 
genetic data from

 26 populations of bighorn sheep and estim
ated m

igration rates. Both effective 
geographic distance and anthropogenic barriers w

ere negatively correlated w
ith genetic flow

 in 
the statistical m

odel.  

Epps et al. (2007) found that topography significantly influences gene flow
 and that 

anthropogenic barriers have fragm
ented several populations that previously had high 

connectivity. The m
odel predicted a likely connectivity corridor betw

een the bighorn sheep 
population in the C

ady M
ountains and the population in the A

vaw
atz M

ountains, w
hich w

as 
severed by I-15. The m

odel did not include the population of bighorn sheep in the South Soda 
M

ountains, and therefore, did not predict a linkage corridor in the project area.  
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Figure 4.2-1: Bighorn Sheep C
onnectivity (Penrod et al. 2012) 
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Figure 4.2-2: Bighorn Sheep C
ritical Linkages (C

EC
 2012) 
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Potential Im
pacts of Proposed Solar Energy D

evelopm
ent N

ear the South Soda M
ountains 

on D
esert Bighorn Sheep C

onnectivity 
This study (Epps et al. 2013) builds on the dispersal and corridor m

odels developed by Epps et 
al. in “O

ptim
izing D

ispersal and C
orridor M

odels U
sing Landscape G

enetics” (2007). This 
study focuses m

ore specifically on bighorn connectivity in the im
m

ediate vicinity of the project 
area and includes the population in the South Soda M

ountains. The study em
ployed a netw

ork 
analysis of an em

pirically-derived connectivity m
odel for desert bighorn sheep (described 

above) to evaluate the short- and long-term
 consequences of restoring the Soda M

ountains for 
recolonization by bighorn sheep.   

Table 4.2-1 (Table 1 from
 the Epps et al. [2013] study) indicates that the corridor betw

een the 
South Soda M

ountains east of the project area and the A
vaw

atz M
ountains approxim

ately 20 
m

iles north of the project area is approxim
ately the eighth m

ost im
portant restorable corridor 

for gene flow
 (out of 20 to 21 corridors) in the southeast M

ojave D
esert.  The table also indicates 

that the sam
e connectivity corridor is ranked 13 out of 15 corridors analyzed for short-term

 
recolonization of unoccupied habitat by both ram

s and ew
es and is tied for first out of the 15 

connectivity corridors for long-term
 recolonization by ram

s and ew
es. A

s a com
parison, the 

corridor across I-40 betw
een the G

ranite M
ountains and the M

arble M
ountains (G

RA
-M

A
R) 

ranks first overall across all categories of analysis. The adjacent N
orth and South Bristol 

M
ountains (N

BR-SBR) corridor across I-40 ranks as a close second (Figure 4.2-3). Epps et al. 
(2013) claim

 that the South Soda M
ountains to A

vaw
atz M

ountains corridor is the m
ost 

im
portant restorable corridor in the M

ojave D
esert; how

ever, the results in Table 4.2-1 show
 

that there are other corridors  including G
RA

-M
A

R  and N
BR-SBR that are a significantly 

higher priority for restoration across all categories of analysis. Furtherm
ore, corridors w

ithin 
the M

escal Range/Ivanpah M
ountains w

ere not included in the analysis even though the M
escal 

Range/Ivanpah M
ountains present an opportunity for recolonization of unoccupied habitat 

along the I-15 highw
ay.  In addition, because the m

odel did not incorporate historic, but 
presently unoccupied sheep habitat, the restoration value of a corridor from

 the C
ady 

M
ountains to the A

vaw
atz M

ountains (A
V

A
-C

A
D

) is  undervalued because the high restoration 
value of the N

orth Soda M
ountains (as recognized by Epps et al. and C

D
FW

) w
as not taken into 

account, thereby incorporating a greater connectivity distance (and correspondingly low
er 

results for genetic connectivity and no results for dem
ographic connectivity) than w

ould likely 
obtain under actual conditions.  
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Figure 4.2-3: Desert Bighorn Sheep Habitat Patches in the M
ojave Desert Region (Epps et 

al. 2013) 
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Table 4.2-1: Prioritization of Restorable C
orridors from

 Epps et al. 2013 

 

Source: Ep
ps et al. 2013 

4.2.2
Existing C

onnectivity in the Project Vicinity 
Bighorn sheep recolonized the South Soda M

ountains in 2004. It is hypothesized that this 
population w

as recolonized from
 a population in the C

ady M
ountains (H

ughson 2013). The 
presence of bighorn trails along the m

ountains east and south of the project area (observed by 
K

iva Biological in fall 2012) indicates that there is likely existing m
ovem

ent through these 
m

ountains. These trails indicate sheep could be m
oving betw

een the population in the South 
Soda M

ountains and the population in the C
ady M

ountains through the C
ave M

ountains, 
w

here bighorn sheep w
ere observed in 2011 (BRC

 2011).  

There is continuous m
odeled m

ountain habitat betw
een the South Soda M

ountains and the 
C

ady M
ountains (Figure 3.2-3). The m

odel results, bighorn trails, and recolonization suggest 
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that there is an existing bighorn sheep m
igration corridor betw

een the South Soda M
ountains 

and the C
ady M

ountains through m
ountain habitat (Figure 4.2-4). 

4.2.3
Barriers to C

onnectivity 
H

ighw
ay 1-15 

Studies of other bighorn sheep populations in the M
ojave D

esert have found that highw
ays 

have blocked gene flow
 betw

een populations (Epps et al. 2005a; Epps et al. 2007). H
ighw

ay I-15 
is considered to have truncated a potential m

igration corridor at Zzyzx Road overpass on I-15, 
and at Rasor Road. There w

as historically a know
n population of bighorn sheep in the N

orth 
Soda M

ountains. There are trails in the hills south of the Zzyzx Road overpass that bighorn 
sheep m

ay have used to cross betw
een the South Soda M

ountains and N
orth Soda M

ountains 
prior to the construction of I-15. The N

orth Soda M
ountains population w

as docum
ented as 

extirpated by G
len Sudm

eier in 2004 (in Epps et al. 2005b) and bighorn sheep w
ere not observed 

in the N
orth Soda M

ountains during helicopter surveys of the area in 2011 (BRC
 2011).  

There are recent anecdotal observations of bighorn sheep on the w
est and north sides of I-15 

near Rasor Road and Zzyzx Road, indicating that I-15 is not a com
plete barrier to bighorn sheep 

m
ovem

ent. These observations indicate that individual bighorn sheep have crossed the I-15 
highw

ay. 

It is unlikely that there is existing connectivity betw
een the bighorn sheep population in the 

South Soda M
ountain and the bighorn sheep population in the A

vaw
atz M

ountains. A
lthough 

it is possible that the individual bighorn sheep that w
ere observed on the w

est and north sides 
of I-15 near the project area could travel to the A

vaw
atz M

ountains and breed w
ith that 

population of bighorn sheep, this travel is unlikely in the absence of trails to guide the 
m

ovem
ent , lack of w

ater sources, and the distance from
 the South Soda M

ountains (20 to 30 
m

iles). G
ene flow

 betw
een the south Soda M

ountains and the A
vaw

atz M
ountains is, therefore, 

unlikely under current conditions.  

Topography  
The Soda M

ountain V
alley is ill-suited for bighorn sheep connectivity. Bighorn sheep dispersal 

is correlated w
ith topography and bighorn sheep favor routes w

ith 10 percent or greater slope 
w

ith access to escape terrain (Epps et al. 2005a). The Soda M
ountain V

alley has a slope of less 
than 5 percent, is three m

iles w
ide, and is segm

ented by the I-15, a significant barrier to bighorn 
m

ovem
ent. It is, therefore, unlikely that the project valley is used for bighorn sheep 

interm
ountain m

ovem
ent and population connectivity. It is m

ore likely that bighorn sheep 
w

ould disperse through the surrounding Soda M
ountains in areas w

ith 10 percent or greater 
slope. 
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Figure 4.2-4: Existing Bighorn Sheep C
onnectivity C

orridor 
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4.2.4
Potential Restorable C

onnectivity C
orridors 

Bighorn sheep connectivity corridors across I-15 m
ay be restored in the future. There are tw

o 
potential bighorn sheep connectivity corridors in the project region that have the potential to be 
restored: 

1.
C

ady M
ountains to A

vaw
atz M

ountains 
2.

South Soda M
ountains to A

vaw
atz M

ountains 

These potential connectivity corridors (show
n on Figure 4.2-5) are discussed below

. 

C
ady M

ountains to A
vaw

atz M
ountains 

There is a potential connectivity corridor from
 the bighorn sheep population in the C

ady 
M

ountains to the population in the A
vaw

atz M
ountains through the N

orth Soda M
ountains 

(Figure 4.2-5). This corridor w
ould pass through the C

ave M
ountains to the C

ronese M
ountains 

(across I-15 betw
een Basin Road and A

fton Road) and through the w
est side of the N

orth Soda 
M

ountains to the A
vaw

atz M
ountains.  

The bighorn sheep fatality recorded by C
altrans on I-15 betw

een the C
ave and C

ronese 
M

ountains (K
opulsky 2013) m

ay indicate that bighorn sheep are attem
pting to cross I-15 and 

use this potential corridor and that I-15 continues to be a barrier to m
ovem

ent (Epps 2007). The 
viability of this route w

ould depend on the recolonization of the N
orth Soda M

ountains because 
the distance from

 the C
ady M

ountains to the A
vaw

atz M
ountains is approxim

ately 30 m
iles, 

greater than the m
axim

um
 travel range for ew

es and approaching the m
axim

um
 range for 

travel by ram
s (Penrod et al. 2012). Recolonization of the N

orth Soda M
ountains w

ould increase 
the likelihood of the use of this connectivity corridor due to the decreased travel distance 
betw

een populations.   

South Soda M
ountains to A

vaw
atz M

ountains 
There is a potential connectivity corridor from

 the population in the South Soda M
ountains 

through the N
orth Soda M

ountains to the population in the A
vaw

atz M
ountains. This route 

w
ould require crossing I-15 betw

een the South Soda M
ountains and the N

orth Soda M
ountains 

(likely near Zzyzx Road) and then traversing the N
orth Soda M

ountains to the A
vaw

atz 
M

ountains.  

The interm
ountain distance betw

een the N
orth and South Soda M

ountains is approxim
ately 

0.25 m
ile near Zzyzx Road w

ith rugged m
ountainous terrain on either side of the highw

ay. The 
incidental observation of bighorn sheep on the Zzyzx Road overpass and in the N

orth A
rray 

area (O
tahal 2010) suggests that individual bighorn sheep m

ay be crossing the highw
ay 

betw
een the N

orth and South Soda M
ountains in this area. There are also num

erous bighorn 
sheep trails and bighorn sheep sign on the hills south of I-15 near Zzyzx Road (Epps et al. 2013). 
The existing trails indicate that there w

as historical use of this area for bighorn sheep m
ovem

ent 
(Epps et al. 2013). 
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Figure 4.2-5: Potentially Restorable Dispersal C
orridors 
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The D
REC

P (C
EC

 2012) m
odeling show

s continuous interm
ountain habitat (Figure 3.5-2) 

betw
een the South Soda M

ountains and the A
vaw

atz M
ountains (Figure 4.2-5), w

hich suggests 
that there is the potential to restore bighorn sheep connectivity through interm

ountain habitat 
in the N

orth Soda M
ountains. Bighorn sheep previously colonized the N

orth Soda M
ountains. 

The gene flow
 betw

een the Soda M
ountains and A

vaw
atz M

ountains w
ill likely be restored if 

the N
orth Soda M

ountains are recolonized. Recolonization of the N
orth Soda M

ountains and 
the use of this route for connectivity becom

es m
ore likely as the population in the South Soda 

M
ountains rebounds (D

avenport 2013a).  

4.2.5
Potential to Restore C

onnectivity Betw
een the South Soda M

ountains and 
A

vaw
atz M

ountains 
The potential to restore connectivity betw

een the South Soda M
ountains and the A

vaw
atz 

M
ountains is discussed here in greater detail due to the proxim

ity of this connectivity corridor 
to the project area. Freew

ay overpasses (w
ildlife bridges) and underpasses have been proposed 

by C
D

FW
 to prom

ote bighorn sheep m
ovem

ent across I-15 (H
aw

k 2013). Epps et al. (2013) 
analyzed the potential to restore connectivity betw

een the South Soda M
ountains and the 

A
vaw

atz M
ountains. The study recom

m
ended restoration of the corridor through (1) 

construction of one or m
ore w

ildlife bridges, and (2) developm
ent of w

ater sources in the N
orth 

Soda M
ountains to encourage bighorn sheep use of existing highw

ay underpasses.  

A
ZD

O
T and the A

rizona G
am

e and Fish D
epartm

ent (A
G

FD
) have studied bighorn sheep use 

of overpasses and underpasses to cross highw
ays. A

 study of bighorn sheep m
ovem

ent along 
H

ighw
ay 93 near the H

oover D
am

 w
as used to recom

m
end placem

ent of overpasses and 
underpasses to prom

ote bighorn sheep crossing. The study found that the overpasses w
ere 

“needed to connect elevated habitats on both sides of the highw
ay” and that RO

W
 fencing w

as 
useful in directing bighorn sheep m

ovem
ent tow

ards underpasses (M
cK

inney and Sm
ith 2007). 

In June 2012, 229 bighorn sheep reportedly used the three w
ildlife overpasses constructed over 

H
ighw

ay 93 (A
G

FD
 2012). The m

ost im
portant factors affecting bighorn sheep use of 

underpasses are proxim
ity to traditional travel corridors and steep terrain, line of sight through 

the underpass, and structure size (A
ZD

O
T 2008).   

W
ildlife Bridges 

Epps et al. (2013) identify tw
o potential locations for construction of w

ildlife bridges for bighorn 
sheep to cross over I-15 (Figure 4.2-6).  

These locations w
ere chosen because topographic features are m

ost favorable for bighorn sheep use 
(e.g., Epps et al. 2007). Prior to the construction of Interstate H

ighw
ay 15 bighorn sheep w

ould 
have readily crossed betw

een the N
orth and South Soda M

ountains at both locations. Currently 
there are differences betw

een these tw
o potential overpass sites. A

t location 1 there is a lack of 
steeper sloped habitat im

m
ediately adjacent to the location w

here the overpass w
ould begin on the 

south side of the freew
ay. Currently, evidence of bighorn sheep use ends in steeper habitat about 

1.5 km
 south of w

here the overpass w
ould begin. In contrast, at location 2 there is steep habitat 

right to w
here the overpass w

ould begin and clear sign of current bighorn sheep use (observed 
February 2013) at the site w

here the overpass w
ould begin and the adjacent habitat. A

dditionally, 
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 Figure 4.2-6: Locations for Potential Restoration of C
onnectivity 
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at this site there rem
ain decades old bighorn sheep trails from

 m
any sheep crossing at this 

location prior to the construction of Interstate H
ighw

ay 15. The abundant w
ater on the east edge 

of the South Soda M
ountains readily explains the historic high use of this crossing point. Sheep 

w
ould have m

oved betw
een this w

ater and the N
orth Soda M

ountains frequently in sum
m

er. 

The analysis presented by Epps et al. (2013) suggests that the area near Zzyzx Road is a m
ore 

suitable location to build a bighorn sheep overpass than the area near Rasor Road due to the 
absence of sign in the potential crossing corridor and the absence of steeply sloped habitat 
im

m
ediately adjacent to I-15. 

H
ighw

ay U
nderpasses 

Epps et al. (2013) analyzed bighorn sheep use of underpasses in the Soda M
ountain V

alley. The 
study found that tw

o highw
ay box culverts and a bridge underpass in the Soda M

ountain 
valley and one bridge underpass located near Zzyzx Road could be used occasionally by 
bighorn sheep to cross I-15 (Epps et al. 2013).  

H
ighw

ay box culverts and bridges are currently the safest locations for bighorn sheep to cross 
the highw

ay betw
een the north and south Soda M

ountains because there is a high level of 
traffic on I-15 at all hours of the day. Tw

o anecdotal observations of bighorn sheep crossing the 
I-15 highw

ay in traffic near the project area have been reported (W
halon 2013; W

easm
a 2012), 

and a recorded m
ortality on I-15 near A

fton C
anyon (K

opulsky 2013), indicating that bighorn 
sheep are attem

pting to cross the highw
ay at other locations. In addition to the existing Rasor 

Road and Zzyzx Road freew
ay overpasses, there are six highw

ay underpasses adjacent to the 
project area (four box culverts and tw

o bridges) as show
n on Figures 4.2-7, 4.2-8, and 4.2-9. The 

six underpasses w
ere evaluated for size, location in proxim

ity to m
ountainous terrain, and 

suitability for use by bighorn (Table 4.2-2). The four box culverts (underpasses 2, 3, 5, and 6) are 
not likely to be used by bighorn sheep because they are dark and sm

aller than the docum
ented 

m
inim

um
 w

idth for bighorn sheep underpass use  (Burke 2012; Penrod et al. 2008); how
ever, 

other experts have stated they are not too sm
all for bighorn use (Epps at al. 2013). 

The bridge at O
pah D

itch (underpass 4, Figure 4.2-9) is suitable for bighorn sheep m
ovem

ent 
because it is of sufficient size; how

ever, it is also far from
 steep terrain and existing trails 

(approxim
ately 3 m

ile interm
ountain distance).  The underpass at Zzyzx Road (underpass 1, 

Figure 4.2-7) is m
ore suitable for bighorn sheep use because the underpass is w

ider and is closer 
to steep terrain (approxim

ately 0.5 m
ile interm

ountain distance). In addition, there is sign of 
bighorn sheep use, including trails, on the ridge south of the Zzyzx Road overpass (W

easm
a 

2012).  

G
am

e cam
eras installed by C

D
FW

 at the underpasses at O
pah D

itch and Zzyzx Road in A
ugust 

2012 have not detected any bighorn sheep use to date (A
bella 2013c). W

hile it is unlikely that 
these underpasses are currently being used by bighorn sheep, the O

pah D
itch and Zzyzx Road 

underpasses present opportunities to restore connectivity w
ith habitat enhancem

ent actions 
(e.g., installation of w

ater sources).  
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Table 4.2-2: Suitability of Box C
ulverts/Bridges for Bighorn Sheep Undercrossing 

# 
Underpass 

Dim
ensions 

(w
idth by 

length in 
feet) 

Distance to 
N

earest 
M

ountainous 
Terrain (m

iles) 

Proxim
ity to 

N
earest 

Know
n 

Bighorn Sheep 
O

ccurrence 

Suitability of Use 

1 
Zzyzx Road 
b

ridge 
90 b

y 15 
0.15 north 

2.2 
High. O

f a
dequate size, close to 

steep terrain, near historic bighorn 
sheep trails that crossed

 the valley 
before I-15, a

pproxim
ately 2.5 

m
iles from

 m
apped

 occurrence 

2 
Box culvert 

15 b
y 15 

0.16 east 
1.6 

Low
. Less than m

inim
um

 w
idth of 

26.3 feet (Penrod et a
l. 2008). 

C
lose to steep terrain and 

observations 

3 
Box culvert 

15 b
y 15 

0.49 east 
1.3 

Low
. Less than m

inim
um

 w
idth of 

26.3 feet (Penrod et a
l. 2008), far 

from
 steep

 terrain 

4 
O

pa
h D

itch 
b

ridge 
70 b

y 15 
1.14 east 

1.3 
 M

oderate O
f ad

equate size, far 
from

 steep
 terrain, no bighorn 

sheep
 trail or evidence of use 

5 
Box culvert 

15 b
y 15 

1.5 east 
1.7 

Low
. Less than m

inim
um

 w
idth of 

26.3 feet (Penrod et a
l. 2008), far 

from
 steep

 terrain 

6 
Box culvert 

15 b
y 15 

0.12 w
est 

2.7 
Low

. Less than m
inim

um
 w

idth of 
26.3 feet (Penrod et a

l. 2008), far 
from

 know
n occurrences 
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Figure 4.2-7: Box C
ulverts 2, 3, 5, and 6 
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Figure 4.2-8: Underpass 1, N
orth of Zzyzx Road 
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Figure 4.2-9: Underpass 4, O
pah Ditch 
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5
A

N
A

LYSIS 

This section describes potential project-related im
pacts on bighorn sheep habitat, individuals, 

and connectivity.   

5.1
EFFEC

TS TO
 HA

BITA
T  

5.1.1
C

onstruction 
Foraging H

abitat 
Portions of the project area are located on alluvial fans w

ithin 0.5 m
ile of the m

ountains. 
A

lluvial fan areas are com
m

only used by bighorn sheep for foraging (U
SFW

S 2000). Tw
o 

bighorn sheep have been observed foraging on alluvial fans next to the toe of the w
estern slope 

of the South Soda M
ountains, in the project area (see Section 3.5.2).  

C
onstruction of the project w

ill involve vegetation rem
oval or trim

m
ing to install the solar 

arrays and associated facilities (e.g., collector lines, berm
s, and access roads). C

onstruction w
ill 

also include installation of security fencing around the array areas that w
ould prevent bighorn 

sheep access (Figure 1.2-1). A
pproxim

ately 610 acres of the solar arrays are located on alluvial 
fans w

ithin 0.5 m
ile of the 20 percent slope contour and 399 acres are located w

ithin 0.25 m
ile of 

the 10 percent slope contour (Figure 5.1-1). Rem
oval of vegetation and fencing of these areas 

w
ill result in the loss of likely foraging habitat for bighorn sheep. A

reas w
ithin the Soda 

M
ountain valley located m

ore than 0.5 m
ile from

 the m
ountains (approxim

ately 1,900 acres) 
w

ill also be disturbed during project construction and w
ould result in the loss of potentially 

suitable foraging habitat for bighorn sheep. 4 

M
ountain H

abitat 
A

 sm
all portion of the project RO

W
 near Rasor Road includes approxim

ately 116 acres of 
m

ountain habitat suitable for bighorn sheep. C
onstruction of the operations and m

aintenance 
buildings, w

arehouses, w
ater tank, reverse osm

osis facility, and brine ponds w
ill result in   

                                                      

 4 This loss of bighorn dispersal habitat does not contribute to a potential “take” under C
alifornia’s fully 

protected species law
s because habitat m

odification is not incorporated into C
alifornia’s statutory 

definition of “take” as “hunt, pursue, catch, capture, or kill, or attem
pt to hunt, pursue, catch, capture, or 

kill” (C
alifornia Fish and G

am
e C

ode, Section 86). 
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Figure 5.1-1: Bighorn Sheep Foraging Habitat W
ithin 0.25 M

ile of 10 Percent Slope 
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tem
porary im

pacts for construction activities on approxim
ately 12 acres of m

ountain habitat. 
These areas w

ill be disturbed during the 6- to 12-m
onth construction period for the buildings 

and facilities. The facilities w
ill occupy 6 acres w

hen construction is com
plete and w

ill be 
fenced. 

5.1.2
O

peration and M
aintenance 

Foraging H
abitat 

Foraging habitat w
ithin the fenced array area and operations and m

aintenance building area 
w

ill be occupied during project operation. A
pproxim

ately 610 acres of the solar arrays w
ill be 

located on alluvial fans w
ithin 0.5 m

ile of the 20 percent slope and 399 acres w
ill be located 

w
ithin 0.25 m

ile of the 10 percent slope. Project operation w
ill also occupy approxim

ately 35 
acres of foraging habitat w

here the substation, relocated Rasor Road, and access roads w
ill be 

located. These areas w
ill have regular vehicle traffic or structures and w

ill be m
aintained clear 

of vegetation. 

The project w
ill preserve a corridor through the arrays that w

ill provide access betw
een the 

South Soda M
ountains and the O

pah D
itch underpass at I-15. The corridor w

ill be 
approxim

ately 1,700 feet w
ide at its narrow

est point and 2,400 feet w
ide at its w

idest point. This 
corridor m

ay allow
 bighorn to m

ove through the valley and access forage outside of the fenced 
array areas during operation of the project.  

M
ountain H

abitat 
The operations and m

aintenance buildings, w
arehouses, w

ater tank, brine ponds, and reverse 
osm

osis facility w
ill occupy approxim

ately 6 acres of suitable m
ountain habitat. 

5.2
IN

DIVIDUA
L SHEEP 

Biologists identified bighorn sheep on the w
estern slope of the South Soda M

ountains and in 
the m

ountains south of the project site (K
iva Biological 2012). Tw

o bighorn sheep w
ere also 

identified along the alluvial fan in and near the East A
rray area (D

avenport 2013b). The South 
Soda M

ountains population of bighorn sheep is likely to use the m
ountains adjacent to the 

project area and alluvial fans w
ithin the project area. The South Soda M

ountains population size 
is estim

ated to be in the range of 51 to 100 sheep. C
onstruction and operation of the project m

ay 
affect this population of bighorn sheep through increased hum

an activity, noise, and alteration 
of the view

shed. 

5.2.1
C

onstruction 
H

um
an A

ctivity 
C

onstruction of the project w
ill result in approxim

ately 200 w
orkers traveling daily to the w

ork 
site over the 24- to 30-m

onth construction period. H
eavy equipm

ent w
ill be used throughout 

the active w
ork area. It is expected that approxim

ately 90 to 180 acres w
ill be open for 
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construction at any given tim
e. C

onstruction w
ill substantially increase the level of hum

an 
activity w

ithin the Soda M
ountain valley and adjacent to the South Soda M

ountains.  

The sheep in the South Soda M
ountains are thought to be habituated to hum

ans. C
D

FW
 (2011) 

reported: 

A
long the eastern base of the South Soda M

ountains are m
ultiple excellent natural 

springs that provide the sheep w
ater and green forage at the edge of Soda D

ry Lake. A
 

C
alifornia State U

niversity field station is situated here and these sheep are seen readily 
and frequently by people there because the w

ater sources used by sheep are right along 
the access road as w

ell as at the field station, and the sheep are very habituated to 
people. 

A
pproxim

ately 2,300 people visit the D
esert Studies C

enter every year (A
dam

stein 2011). V
isits 

often involve larger groups, usually occur m
ore often on w

eekends, and vary from
 season to 

season.  

C
onstruction activities w

ill represent a m
uch m

ore intense level of hum
an disturbance than is 

currently experienced by bighorn sheep at the D
esert Studies C

enter. C
onstruction activities 

w
ill be inconsistent w

ith the current use of the area. It is unlikely that the sheep w
ill becom

e 
habituated to the construction activities because the active construction area w

ill change 
throughout the construction period. Bighorn sheep are m

ore sensitive to hum
an activity that is 

unpredictable (Schoenecker and K
rausm

an 2002). 

Buffers w
ill be m

aintained betw
een the solar array area and the m

ountains (Figure 1.2-1). The 
buffer betw

een the solar array area and the m
ountains is provided in Table 5.2-1. There w

ill 
likely be decreased use of the w

estern slope of the South Soda M
ountains during construction. 

Bighorn sheep are also likely to avoid foraging on the alluvial fans w
est of the South Soda 

M
ountains during construction of the East and South A

rrays. 

Table 5.2-1: Distance Betw
een M

ountains and A
rray Fields 

A
rray 

Direction 
A

pproxim
ate Buffer Distance 

South A
rray 

East 
1,000 feet 

South 
740 feet  

East A
rray 

East 
335 feet 

N
orth A

rray 
W

est 
2,870 feet 

N
orth 

1,570 feet 

East 
2,220 feet 
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N
oise 

East and South A
rrays 

C
onstruction w

ill result in increased noise in the vicinity of the active w
ork area. Trucks, 

bulldozers, scrapers, graders, and other equipm
ent that w

ill be used for construction generate 
noise that w

ould exceed background levels for the area. The increased noise w
ill be expected to 

reduce bighorn sheep use of areas in the vicinity of active construction, including the hill slopes 
to the east and south of the project. Bighorn sheep have been observed w

ithin 300 feet of the 
highw

ay (Burke 2012) and m
ay, therefore, be habituated to traffic noise.  

N
oise generated by construction equipm

ent and vehicles w
ill be closer to m

ountain habitat on 
the w

est slope of the South Soda M
ountains, and the noise level and frequency w

ill be different 
than noise generated from

 highw
ay traffic. C

onstruction of the project m
ay result in reduced 

bighorn sheep use of habitat in areas w
here construction vehicle and equipm

ent are audible to 
sheep.  

Project construction activities w
ill not be audible on the eastern side of the South Soda 

M
ountains near Zzyzx, or in the C

ady or C
ave M

ountains approxim
ately 8 to 10 m

iles w
est of 

the project. 

N
orth A

rray 
O

ne anecdotal sighting of bighorn sheep north of the N
orth A

rray has been reported. Sheep that 
use this area m

ay avoid the area during construction of the N
orth A

rray due to the increased 
noise and hum

an presence.  

V
iew

s of the Project 
Bighorn sheep w

ill be able to see the project from
 the w

est slope of the South Soda M
ountains 

and the hills south of the project area. D
ue to the irregular topography and series of generally 

north-south-trending ridges and intervening canyons that surround the project area, the solar 
arrays w

ill not be visible from
 m

any slopes (Figure 3.6-1). The project area w
ill be out of view

 
for the m

ajority of potential bighorn sheep habitat in the South Soda M
ountains. C

onstruction 
of the project m

ay deter bighorn sheep use of habitat areas w
here construction activity is w

ithin 
sight. 

5.2.2
O

peration and M
aintenance 

H
um

an A
ctivity 

Sheep can be deterred by hum
an presence or activity (U

SFW
S 2000). Project operation and 

m
aintenance w

ill involve lim
ited personnel on site (approxim

ately 25 to 38), w
ho w

ill prim
arily 

use the operations and m
aintenance facility proposed near Rasor Road. The operation and 

m
aintenance building w

ill be located close to the existing Rasor Road service station, w
hich 

experiences a high level of hum
an activity on a regular basis. The addition of approxim

ately 25 
vehicles entering and leaving the area each day w

ill be sim
ilar to the current pattern of use for 

the area due to the presence of the service station. A
ctivity at the operations and m

aintenance 
facility is expected to be regular w

ith w
orkers entering and leaving the facility at the start and 
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end of w
orker shifts each day. Bighorn sheep w

ill likely becom
e habituated to the operations 

and m
aintenance facility over tim

e. 

C
ertain operation and m

aintenance activities, such as w
ashing the panels and hum

an presence 
associated w

ith those activities, m
ay cause sheep to tem

porarily avoid areas in the vicinity of 
the project. Panel w

ashing is expected to occur up to 60 days per year, and m
aintenance w

ill be 
conducted on an as-needed basis throughout the operation of the project. Bighorn sheep are 
know

n to exhibit avoidance behavior in relation to hum
an activities (Leslie and D

ouglas 1979). 
This im

pact w
ill affect areas of suitable bighorn sheep habitat that have a direct sightline of the 

project area.  

N
oise 

N
oise associated w

ith project operation w
ill be sim

ilar to background levels. The solar arrays 
w

ill not generate noise during operation of the project. The additional traffic generated by 
approxim

ately 25 w
orker vehicles entering the operations and m

aintenance facility each day 
w

ill be m
inim

al com
pared to the existing traffic on I-15 or at the Rasor Road service station, 

w
hich is adjacent to the proposed operations and m

aintenance facility. M
aintenance activities 

and panel w
ashing w

ill periodically occur at the solar arrays close to bighorn sheep m
ountain 

and foraging habitat. O
perational noise from

 panel w
ashing w

ill include tem
porary use of 

w
ater trucks and use of vehicles and equipm

ent on a tem
porary and as-needed basis. 

O
perational noise is not expected to substantially affect bighorn sheep use of regional habitat. 

V
iew

s of the Project  
Bighorn m

ay avoid the area because the sheep prefer to have an open view
 and be close to 

escape terrain (U
SFW

S 2000). The solar panels w
ill be up to 12 feet tall. A

 field of panels could 
obstruct open view

s from
 ground level close to the arrays. The presence of the solar panels w

ill 
likely deter sheep from

 m
oving through or foraging in the parts of the project area that have 

obstructed view
s and are not close to escape terrain. 

Bighorn sheep could becom
e habituated to the view

s of the project area to som
e degree 

(Papouchis et al. 2001), thereby m
inim

izing over tim
e potential effects or avoidance of the area. 

The solar arrays are stationary objects that are unlikely be perceived as a threat. The project 
w

ould not be visible from
 know

n bighorn sheep locations near Zzyzx Spring east of the project 
area (on the other side of the South Soda M

ountains) or in the C
ady or C

ave M
ountains south of 

the project.  

5.3
EFFEC

TS TO
 EXISTIN

G
 C

O
N

N
EC

TIVITY 

5.3.1
C

onstruction 
Project V

alley 
C

onstruction noise, project fencing, and increased activity level from
 construction vehicles and 

equipm
ent w

ill deter or im
pede bighorn sheep m

ovem
ent through the project valley. Each 
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array construction area w
ill be fenced, precluding bighorn sheep m

ovem
ent w

ithin the fenced 
array area. It is also unlikely bighorn sheep w

ill m
ove through the unfenced portions of the 

construction area because of the substantial increase in noise, hum
an activity, and hindered 

view
 of escape terrain. Bighorn sheep are diurnal and they are m

ost active during the daytim
e 

w
hen construction w

ill occur (6 a.m
. to 6 p.m

.).  

The project valley is not located w
ithin a connectivity corridor as discussed in Section 4.2. It is 

possible that bighorn sheep could cross the eastern half of the valley to use the box culverts and 
bridges to pass under the highw

ay; how
ever, there is no evidence after 12 m

onths of m
onitoring 

that the tw
o largest highw

ay underpasses in the project vicinity are currently being used by 
bighorn sheep. The I-15 highw

ay has deeply im
paired bighorn sheep m

ovem
ent betw

een the 
N

orth and South Soda M
ountains, and the project w

ill not substantially change this condition. 
The m

ost likely location for bighorn sheep to cross I-15 is in the m
ountains near Zzyzx due to 

the presence of bighorn sign and trails in the area, as w
ell as steep habitat on both sides of the 

highw
ay. This area is approxim

ately 1 m
ile east of the project and the project w

ill not im
pact 

bighorn sheep m
ovem

ent through this area. The im
pact of project construction on existing 

bighorn sheep connectivity w
ithin the project valley w

ill, therefore, be m
inim

al. 

C
ady M

ountains to South Soda M
ountains 

C
onstruction of the South A

rray could cause bighorn sheep to avoid part of the connectivity 
corridor betw

een the C
ady M

ountains and the South Soda M
ountains. The South Soda 

M
ountains to C

ady M
ountains connectivity corridor passes through m

ountain habitat to the 
east and south of the project area. C

onstruction of the South A
rray w

ill involve increased heavy 
equipm

ent use and associated noise and hum
an activity north of the m

igration corridor. 
Bighorn sheep m

ay be less likely to use the northern portion of this corridor w
here construction 

activities w
ill be visible and construction noise m

ay be heard. The area of suitable habitat in this 
connectivity corridor extends to approxim

ately 2 m
iles south of the RO

W
, and the project 

construction activities w
ill not be visible from

 the southern portion of this corridor. D
uring 

construction, bighorn sheep m
ay be m

ore likely to use areas of m
ountain habitat that are farther 

from
 the areas of active construction w

hen m
igrating betw

een these populations. It is also 
possible that the m

igration rate could tem
porarily decrease during construction as a result of 

noise and increased activity near the m
igration corridor. The construction period is expected to 

be approxim
ately 2 to 2.5 years. Project construction w

ill not affect population genetics because 
of the short tim

efram
e for construction relative to bighorn sheep lifespan and reproductive 

rates.  

5.3.2
O

peration and M
aintenance 

Project V
alley 

The security fencing around project arrays w
ill be approxim

ately 6 to 7 feet high and w
ill 

prevent sheep access to the solar array area for m
igration. The area betw

een a know
n location of 

bighorn sheep in the South Soda M
ountains and the O

pah D
itch underpass w

ill rem
ain 

unfenced and open to bighorn sheep m
ovem

ent, allow
ing sheep access under the I-15 highw

ay 
at the underpass. The O

pah D
itch underpass is m

ore suitable for bighorn use than the existing 
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culverts w
ithin the valley due to a w

idth that is m
ore than three tim

es that of the individual 
culverts (Table 4.2-2). The corridor from

 the South Soda M
ountains to the O

pah D
itch 

underpass w
ill be approxim

ately 0.32 to 0.45 m
ile w

ide and 1.2 m
iles long w

ith 12-foot-high 
panels on either side. The presence of panels at these heights m

ay deter bighorn sheep use of 
areas im

m
ediately adjacent to the panels due to decreased visibility of predators, but this effect 

m
ay be m

itigated by the w
idth of the corridor. It is unlikely that the project valley and O

pah 
D

itch are currently being used for interm
ountain m

ovem
ent. C

D
FW

 has analyzed data from
 

gam
e cam

eras installed at O
pah D

itch in A
ugust 2012. There have been no occurrences of 

bighorn sheep use. This potential operational im
pact to connectivity is, therefore, considered 

m
inim

al. 

C
ady M

ountains to South Soda M
ountains 

O
peration of the South A

rray and associated facilities could cause bighorn sheep to avoid using 
the northern portion of the potential connectivity corridor that connects the C

ady M
ountains 

and the South Soda M
ountains. The area of suitable m

ountain habitat in this area extends to 
approxim

ately 2 m
iles south of the RO

W
, w

here the project w
ill not be visible. O

peration of the 
project is not likely to affect bighorn sheep m

ovem
ent through the southern portion of this 

corridor due to the distance betw
een the corridor and the project and because project operation 

and m
aintenance w

ill not result in a substantial increase in hum
an activity in the project valley. 

5.3.3
C

um
ulative Im

pacts 
C

onnectivity w
ithin the project valley is currently im

pacted by the presence of I-15, w
hich has 

blocked bighorn sheep m
ovem

ent betw
een the N

orth and South Soda M
ountains. The existing 

and reasonably foreseeable projects in the area have substantially im
pacted bighorn sheep 

m
ovem

ent betw
een the N

orth and South Soda M
ountains in the absence of the project. 

H
ow

ever, the project’s contribution to cum
ulative im

pacts to bighorn sheep connectivity w
ill be 

inconsiderable because the project is not located in an existing or form
er connectivity corridor 

for bighorn sheep (the solar array area has a slope of less than 10 percent). 

5.4
EFFEC

TS TO
 C

O
N

N
EC

TIVITY RESTO
RA

TIO
N

 
There are tw

o potential connectivity corridors in the vicinity of the project that m
ay be restored 

in the future:  

C
ady M

ountains to A
vaw

atz M
ountains 

South Soda M
ountains to A

vaw
atz M

ountains 

This section analyzes the potential effects of the project on restoration of connectivity w
ithin 

these corridors.  
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5.4.1
C

ady M
ountains to A

vaw
atz M

ountains 
The project is unlikely to affect m

igration betw
een bighorn sheep populations in the C

ady 
M

ountains and the A
vaw

atz M
ountains. The m

ost likely corridor for restoration of population 
connectivity betw

een the C
ady M

ountains and the A
vaw

atz M
ountains is across I-15 betw

een 
the C

ave and C
ronese M

ountains (D
avenport 2013b). This crossing is approxim

ately 8 m
iles 

w
est of the project and project construction activities w

ill not be perceptible to sheep at a 
distance of 8 m

iles. Bighorn sheep traveling betw
een the C

ronese M
ountains and the A

vaw
atz 

M
ountains w

ill likely travel through the N
orth Soda M

ountains. M
ovem

ent through the N
orth 

Soda M
ountains portion of the corridor could bring sheep w

ithin 1 to 4 m
iles of the project area. 

It is unlikely that sheep traveling betw
een these populations w

ould venture into the project 
valley due to the greater traveling distance to access the project valley and the absence of a 
perennial w

ater source in the valley. Travel betw
een these populations w

ill m
ost likely be 

through suitable m
ountain habitat in the W

est Soda M
ountains (Figure 4.2-4). Project 

construction is unlikely to affect bighorn sheep m
ovem

ent betw
een the C

ady and A
vaw

atz 
M

ountains if this corridor is restored because the project is not located close to this potential 
m

igration corridor. 

5.4.2
South Soda M

ountains to A
vaw

atz M
ountains 

There are tw
o potential locations for restoration of bighorn sheep connectivity betw

een the 
South Soda M

ountains and the N
orth Soda M

ountains: Zzyzx Road and Rasor Road. 
Population connectivity along these corridors has been deeply im

pacted by I-15, w
hich has 

blocked bighorn sheep m
ovem

ent (Epps et al. 2013). 

Zzyzx R
oad 

The increased traffic on Blue Bell M
ine Road during construction w

ill not im
pact future 

restoration of the Zzyzx Road m
igration corridor. Project construction w

ill be com
pleted prior 

to any potential construction of a bighorn sheep overpass or enhancem
ent of any existing 

overpass. The project construction w
ill, therefore, not conflict w

ith potential bighorn sheep use 
of a restored m

igration corridor.  

O
nce bighorn sheep have crossed the highw

ay, the likely route of travel w
ill be through the 

N
orth Soda M

ountains north of the N
orth A

rray area. The eastern edge of the N
orth A

rray is 
approxim

ately 1,570 feet from
 the base of the N

orth Soda M
ountains (Table 5.2-1). Bighorn 

sheep m
ay be m

ore likely to travel through the Soda M
ountains farther east of the N

orth A
rray 

to avoid areas of hum
an activity.   

Project operation and m
aintenance is unlikely to affect bighorn sheep m

ovem
ent betw

een the 
South Soda M

ountains and the N
orth Soda M

ountains in the vicinity of Zzyzx Road. Zzyzx 
Road and the underpass are approxim

ately 1 m
ile and 1.25 m

iles, respectively, from
 the nearest 

portion of the N
orth A

rray. The project proposes single-axis tracker solar arrays that m
ove 

slow
ly during the day to follow

 the sun. The noise and m
ovem

ent is not likely to be noticeable 
and w

ill be unlikely to scare bighorn sheep. It is unlikely that project operation and 
m

aintenance w
ill affect bighorn sheep m

ovem
ent because of the distance betw

een the C
D

FW
-

proposed Zzyzx Road w
ildlife bridge and the N

orth A
rray.  
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The future w
ildlife bridge locations proposed by Epps et al. (2013) w

ill be approxim
ately 0.8 

m
ile or m

ore from
 the N

orth A
rray and separated from

 the N
orth A

rray by a hill adjacent to the 
north side of the I-15 highw

ay. This separation from
 the N

orth A
rray w

ill prevent the project 
from

 interfering w
ith bighorn sheep use of a potential future w

ildlife bridge. 

R
asor R

oad 
C

onstruction of the project and increased vehicle activity on Rasor Road w
ill not affect future 

restoration of the Rasor Road m
igration corridor. Project construction w

ill be com
pleted prior to 

construction of any potential bighorn sheep overpass. Project construction w
ill, therefore, not 

conflict w
ith potential bighorn sheep use of the restored m

igration corridor.   

O
perations and m

aintenance activities and facilities near the Rasor Road area could affect 
bighorn sheep m

ovem
ent betw

een the South Soda M
ountains and the N

orth Soda M
ountains 

near Rasor Road (D
avenport 2013b). The presence of the operations and m

aintenance building 
and any associated security fencing w

ould physically preclude the use of approxim
ately 6 acres 

of m
ountain habitat for potential bighorn sheep m

igration. These facilities w
ill be located w

ithin 
a potential m

ovem
ent corridor betw

een the South Soda M
ountains and the A

vaw
atz 

M
ountains. C

D
FW

 has identified a second possible location for a future w
ildlife bridge near the 

location of the proposed operations and m
aintenance building (Figure 4.2-6). The presence of 

the operations and m
aintenance building could reduce the likelihood that bighorn sheep w

ill 
use a w

ildlife bridge at the proposed location. H
ow

ever, as discussed in Section 4.2.3, bighorn 
sheep are m

ore likely to cross the highw
ay near Zzyzx Road due to the presence of sign and 

trails (current and historical) in the area and the presence of steep terrain near the proposed 
crossing structure (Epps et al. 2013). The Zzyzx Road area, therefore, provides a better location 
for a possible future w

ildlife bridge than does the Rasor Road area. Even if the project w
ere not 

constructed, bighorn sheep m
ay not use a w

ildlife bridge at Rasor Road due to existing uses 
(O

H
V

 and gas station) and the absence of trails and escape terrain near the potential bridge 
location. 
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6
M

ITIG
A

TIO
N

  

6.1
REC

O
M

M
EN

DED M
EA

SURES 
This section describes possible m

itigation strategies for potential im
pacts to bighorn sheep. 

M
easures w

ere developed based on consultation w
ith experts (K

err 2010; W
ehausen 2012; 

D
avenport 2013a), com

m
ents from

 C
D

FW
 (H

aw
k 2013), and consideration of im

pacts.  

Table 6-1: Potential M
itigation 

M
itigation M

easure 
Purpose 

Im
pact to be M

itigated 

M
easure BH

S-1: W
orker 

environm
ental a

w
areness training  

Train w
orkers to recognize and

 
avoid bighorn sheep that enter 
the p

roject a
rea 

C
onstruction and operation 

direct im
pacts to individuals 

M
ea

sure BH
S-2: Biological m

onitor 
during construction 

Ensure no direct im
pacts to 

bighorn sheep during 
construction 

C
onstruction direct im

pacts to 
individuals 

M
ea

sure BH
S-3: N

o pets w
ill be 

allow
ed

 on site 
Reduce d

eterrence of bighorn 
sheep, a

s other a
nim

a
ls can 

deter b
ighorn sheep 

Potential spread
 of d

isease to 
individuals 

M
easure BH

S-4: C
reate tw

o w
ater 

sources in the N
orth Soda 

M
ountains 

Encourage bighorn sheep
 to 

cross I-15 and recolonize N
orth 

Soda M
ountains 

Increm
ental cum

ulative im
p

acts 
to connectivity 

M
easure BHS-5: W

ildlife fencing 
Use w

ildlife fencing to d
irect 

b
ighorn sheep

 tow
ards 

und
erpasses for safe crossing of I -

15 

Increm
ental cum

ulative im
p

act 
to connectivity 

M
ea

sure BH
S-6: Loca

te O
&

M
 

building in close proxim
ity to the 

Rasor Road service station 

G
rouping hum

an a
ctivity on the 

site w
ill reduce the im

pact to 
b

ighorn sheep
 habitat use 

Habitat  

M
ea

sure BH
S-7: C

om
pensa

tory 
habitat m

itigation 
C

onserve suitable bighorn sheep 
ha

bitat to com
pensa

te for the 
loss of fora

ging ha
bitat in the 

project valley 

Habitat 
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6.2
PO

TEN
TIA

L EFFEC
TS O

F M
EA

SURES 

6.2.1
M

easure BHS-4 
C

onstruction of w
ater developm

ents, such as guzzlers, could increase suitable bighorn 
sheep habitat by increasing w

ater availability in otherw
ise arid regions. H

abitat use is 
positively correlated w

ith w
ater availability (Rosenstock et al. 1999). Installing a w

ater 
source in otherw

ise suitable habitat m
ay thus encourage the sheep to use new

 habitat areas 
during m

igration. Bighorn sheep populations m
ay also benefit from

 the new
 w

ater source 
because the w

ater source w
ould increase interaction betw

een sheep. W
aterholes have been 

docum
ented as prim

ary sites for social interactions (agonistic exchanges, courtship, m
ating, 

etc.) and m
ay serve as locations for im

portant dom
inance and m

ating interactions betw
een 

sheep, ultim
ately leading to higher recruitm

ent (O
lech 1979). W

ater sources can have 
potential adverse im

pacts on w
ildlife, such as by creating a subsidy for ravens.  Such 

im
pacts could be addressed through proper siting and other precautionary m

easures 
developed in coordination w

ith C
D

FW
 and U

SFW
S.  
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C
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Yes 
N

o 

SEZ Restrictions 

Lands
w
ith

slopes
greaterthan

orequalto
5%

X

Lands
w
ith

solarinsolation
levels

less
than

6.5
kW

h/m
2/day.

X

A
llA

reas
ofC

riticalEnvironm
entalC

oncern
(A

C
EC

s),including
D
esertW

ildlife
M
anagem

entA
reas

(D
W
M
A
s)in

the
C
alifornia

D
esertD

istrict.

X

A
llcriticalhabitatareas

(designated
and

proposed)forlisted
species

underthe
Endangered

Species
A
ctof1973

(as
am

ended).
X

A
llareas

w
here

the
applicable

land
use

plan
designates

no
surface

occupancy
(N

SO
).

X

A
llSpecialRecreation

M
anagem

entA
reas

(SRM
A
s),developed

recreationalfacilities,and
specialuse

perm
itrecreation

sites
(e.g.,

skiresorts
and

cam
ps).

X

A
llareas

w
here

solarenergy
developm

entproposals
are

not
dem

onstrated
to

be
consistentw

ith
the

land
use

m
anagem

ent
prescriptions

fororw
here

the
BLM
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a
com

m
itm

entto
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certain
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w
ith

respectto
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including
butnotlim

ited
to
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habitat,and
w
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ground
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llRO
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