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Figure 24. The impact of the Pisgah CREZ on important connectivity areas for desert tortoise (c and d)
and bighorn sheep (a and b) is evident in a comparison of the present and high renewable energy
development scenarios. Pisgah is labeled in green, high connectivity areas are indicated in yellow.
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Fortunately, RETI estimates the Pisgah development timeframe to be “mid-long”
which should allow development planners and conservation organizations the
time needed to study its potential ecological impacts in greater detail. Given the
placement and potential effects of the projects within the Pisgah CREZ to desert
tortoise and bighorn sheep movement, RETI should consider reevaluating the
environmental score of Pisgah-A used in its original analysis to better reflect
impacts to connectivity. Should the Pisgah-B sub-CREZ be considered further for
development, it will be critical to include connectivity analyses such as this one in
the environmental assessment.

10.4 Conserving Connectivity on Public and Private Lands

Our research group identified areas likely to contribute to the maintenance of
connectivity for both the bighorn sheep and desert tortoise (see Figure 22).
Because the maijority of land in the West Mojave is owned and managed by
federal and state agencies, it is not surprising that most of the areas important to
connectivity of both bighorn sheep and desert tortoise fall within public holdings
(see Figure 25a and 25b). Most of the large-scale renewable energy
development proposed for the West Mojave has been proposed for public lands
with lesser degrees of protection (e.g. BLM holdings); thus, public land use
decisions will become increasingly important to the maintenance of connectivity
in the region. Public holdings that encompass areas important to combined
connectivity may thus be important and efficient targets for groups hoping to
influence public land management choices to benefit connectivity.

Some areas of important connectivity lie on private land (see Figure 25a and
25c). Although conservation organizations own and manage much smaller
quantities of land in the West Mojave, their holdings comprise an important
complement to existing protected areas. Private lands that have been identified
as important to connectivity may thus be efficient targets for groups hoping to
acquire land or facilitate conservation easements in order to control land use and
protect connectivity and ecological integrity in the West Mojave. Although some
of the private land identified in Figure 25b is urbanized and thus not likely
appropriate for conservation, certain areas north of Los Angeles encompass land
that is identified as important to connectivity for both bighorn sheep and desert
tortoise. Conservation organizations may consider focusing on two areas that are
largely undeveloped and especially necessary to connectivity: 1) the area west of
Palmdale and Lancaster, east of Victorville, and south of Edwards Air Force
Base and 2) the area east of Bakersfield, west of Tehachapi, and north of Frazier
Park.
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Figure 25. (a) Areas important to connectivity of both bighorn sheep and desert tortoise; (b)
public and (c) private holdings in the West Mojave study region. Areas in yellow are those which
are likely to contribute to the maintenance of connectivity for both bighorn sheep and desert
tortoise in the high renewable energy development scenario. In (b) private lands are blocked out,
showing areas of high combined connectivity on public lands. In (c) public lands are blacked out,
showing areas of high combined connectivity on private lands.
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11.0 Recommendations

In the West Mojave, vast expanses of land are owned and managed by federal
and state governments. An effective balance between the economic and energy
needs of the state and environmental integrity of the region will likely rely on
sound renewable energy development planning. While some land-use planning
processes are well underway, others are just beginning, and the information and
recommendations provided in this report may be a timely addition to their work.

Non-government conservation organizations serve other functions. They may act
as private and public sector watchdogs, constituent representatives, special
interest advocates, and as sources of information for environmental policy.
Importantly, conservation organizations also work to preserve ecology through
land acquisition and the facilitation of easements on other private land. Though
their influence is much smaller in scope than that of government agencies, the
land managed by conservation organizations forms an important compliment to
federal and state holdings.

Recognizing the difference in goals, reach, and approaches used by these two
groups, this project divides recommendations to specifically target each group
(Sections 11.1 and 11.2). Recommendations concerning additional avenues for
future research are also included (see Section 11.3).

11.1 Recommendations for the
Renewable Energy Development Process

Based on our analyses of desert tortoise and bighorn sheep connectivity in the
West Mojave, our research group recommends that renewable energy planners
and developers:

1. Consider reevaluating the environmental impact of the sub-CREZs and
projects contained in the Pisgah CREZ. Because of the multiple impacts of
the Pisgah CREZ to desert tortoise movement and sheep movement and
gene flow, the RETI process may consider reevaluating the environmental
score of Pisgah-A and its associated projects. Should Pisgah-B become
more economically viable, RETI should definitely include a more detailed
connectivity analysis than was included in the other CREZ analyses (see
Section 6.2.3.2).
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2. Refrain from developing all of the large-scale renewable energy projects
surrounding the San Gabriel population. The San Gabriel population is an
important source of migrants for the rest of the metapopulation. In the face
of climate change, the population may also serve as an important genetic
refugia. This is an important consideration for future development too (that
is, if there is a metapopulation of concern, conduct connectivity analyses
specifically with that metapopulation to make sure its important source
populations are not getting cut off).

3. Consider relocating or reconsidering projects that fall within designated
critical habitat areas or highly suitable sheep habitat. Specifically, consider
relocating or not developing those projects that limit connectivity between
desert tortoise critical habitat, and consider limiting the amount of
development surrounding the Cache Peak area in the west, which could
serve as an important location for bighorn sheep recolonization.

4. Incorporate connectivity analyses more specifically into regional and local
planning processes. Because this network of large-scale projects will span
across a vast area, analyzing the cumulative impacts that renewable
energy development might have on ecological processes— such as
connectivity— over long time horizons is an important consideration.
Incorporating an analysis such as the one developed by this project can
help inform decision-makers about which locations are ideal to develop or
to conserve.

A more detailed discussion of the specific planning processes is available
in Section 6.2.3.2. Specifically, the following stages of the planning
processes in the West and in California are ideal arenas for integrating
connectivity analyses:

o Western Renewable Energy Zones Initiative Phase 1
identification of Renewable energy zones and Phase 2
identification of transmission corridors;

o BLM Programmatic Environmental Impact Statements (PEISs),
creation of Best Management Practices associated with the
PEISs, and project application processing. As one of the major
landholders and managers in the West Mojave region, we also
recommend that the BLM work with other natural resource
agencies such as the National Park Service to maintain
connectivity between and among existing protected areas
important for ecological persistence.
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0 Renewable Energy Transmission Initiative (RETI) Phase 2
transmission analysis. Incorporating connectivity analyses into
the RETI process is specifically important given that it is likely to
provide a foundation for identifying renewable energy zones for
the Desert Renewable Energy Conservation Plan and will also
inform the Western Renewable Energy Zone planning process;
and

0 Renewable Energy Action Team (REAT) Desert Renewable
Energy Conservation Plan and Best Management Practices for
renewable energy development.

11.2 Recommendations for Conservation Organizations

Conservation organizations that may be interested in this project include, but are
not limited to The Nature Conservancy, Natural Resources Defense Council,
Desert Managers Group, Mojave Desert Land Trust, Desert Tortoise Council,
and Bighorn Institute.

Based on our results, our research group recommends that organizations such
as these:

1. Promote good land use practices on public lands to ensure conservation
of connectivity. Our research group identified areas likely to contribute to
the maintenance of connectivity for both the bighorn sheep and desert
tortoise (see Figure 22); most of these areas lie within lands held by
federal, state, or other public agencies (see Figure 25). Conservation
organizations can help protect connectivity in these areas by advocating
for land use practices which minimize impacts to connectivity.

2. Prioritize existing land holdings encompassing high levels of constricted
connectivity. The landholdings of conservation organizations provide an
important complement to federal and state protected areas, and protecting
connectivity on these lands is equally important.

3. Consider purchasing additional private land to conserve connectivity. A
substantial portion of the West Mojave is privately owned (see Figure 25).
The areas important to future connectivity that can be acquired are visible
underneath the layer of publicly-held lands. These areas can be efficient
targets for land acquisitions, conservation easements, or other
conservation efforts (Sutherland 2004). Acquiring local assessors data will
be helpful in determining specific land ownership and value in these
particular areas.”
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4. Provide expertise for similar analyses and expand upon our research. By
incorporating other species of concern or flagship species, more areas
important to connectivity could be highlighted. More specific suggestions
for directions that future research might take can be found below (Section
11.3). Specifically, conservation organizations have the ability to provide
important feedback to the Renewable Energy Action Team (REAT) and
Desert Renewable Energy Conservation Plan, as well as to the
Renewable Energy Transmission Initiative, to provide expertise and
experience on ecology-related issues such as connectivity. These
organizations could work to monitor and participate in REAT’s land
designations and provide feedback to RETI’s siting decisions to ensure
that areas of critical connectivity are conserved.

5. Focus particular attention on potentially problematic large-scale renewable
energy development that could interfere with high traffic connectivity
areas. The sub-CREZ Pisgah-B is a prime example. Conservation
organizations should monitor any economic re-analysis of Pisgah-B so
that they can act if Pisgah-B is found be economically competitive.

6. Create a database of previously disturbed lands. Most planning
organizations, including RETI, recognize the value of siting renewable
energy development on previously disturbed lands, instead of pristine
lands, in order to minimize ecological impacts (RETI Stakeholder Steering
Committee 2009). However, data on what land has been previously
disturbed is largely unavailable. By creating this database, planning could
be much more effective.

7. Inform and support local communities during the planning process. Much
of the final planning stages are done at the local, community level
(Sutherland 2004). Informing communities of both the need for renewable
energy development as well as the need for conservation of ecological
processes such as connectivity can help the public become more informed
participants during the public feedback periods for these planning
processes.

11.3  Future Directions for Research
As with any study, we recognize there are limitations to our analysis. We have

identified the following opportunities to improve the current research, and to
expand the scope of this analysis. Future research should:
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. Evaluate additional species. Our methodology can and should be
replicated with other species to help create a more complete picture of the
cumulative impacts of large-scale renewable energy development in the
West Mojave. For example, a connectivity analysis for one or more plant
species would complement the existing research by providing insights into
the connectivity needs for plants and their respective pollinator species.

. Consider other energy development scenarios. Our study considered only
two of an almost infinite possible combination of renewable energy
development scenarios. As described above, project siting is of critical
importance in preserving connectivity throughout the West Mojave. Many
of the concerns discussed above stem from the specific choice of
developments used in the Low and High development scenarios. Had the
number or combination of CREZs in each scenario differed, the impacts to
connectivity would also differ. As it becomes more clear which projects are
most likely to get built, this analysis could be recreated to provide a more
realistic picture of the impacts of such development.

. Vary the conductive values of different energy types. Our connectivity and
gene flow analyses assumed all renewable energy development is
completely impermeable to species movement. In fact, varying large-scale
renewable energy technologies are likely to differ in permeability for
different species. Recreating this analysis with a more accurate depiction
of specific projects (e.g. fenced vs. unfenced) will yield a more accurate
depiction of species movement and gene flow throughout the region.

. Study specific developments in more detail. Future analyses should
expand upon the more general conclusions made by this research by
examining connectivity in more detail in areas where specific
developments are found to be of particular concern. The Pisgah-B sub-
CREZ area is a prime example (see Section 11.1). Recreating this
analysis with and without projects of concern could provide insight into the
specific impacts of that project to habitat quality, species movement, and
gene flow.

. Recreate the analysis using more robust climate, vegetation, and urban
modeling. Although future (2050) temperature and vegetation models
exist, they are generally available only at resolutions too coarse (1 km vs.
300m) to be applied to our connectivity and gene flow modeling. As a
result, our analysis incorporated a simple climate model. In addition, given
the lack of high resolution climate modeling to predict changes in
vegetation, we assumed no real change in vegetation for our future
scenarios. Finally, our analysis did not include key elements of planned
development such as future roads, inter-CREZ transmission lines, long-
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distance transmission lines, a proposed Inland Port in Antelope Valley,
and planned rail projects. Future analyses should incorporate more
detailed climate, vegetation, and urban development data to improve the
predictive ability of the model. Future studies could also examine the
sensitivity of the model to varying climate change and urban development
scenarios.

. Reconstruct the analysis with larger desert bighorn sheep and desert
tortoise data sets. Although the models developed by this project are
legitimized through model testing (see Section 8.3.5.1.3) results could be
refined by using larger sets of data. For the Desert Tortoise, future
connectivity modeling could employ focal nodes that correspond to
recently defined genetically distinct tortoise populations (Murphy et al.
2007, Hagerty 2008). This would allow the desert tortoise connectivity
model to be verified with genetic data and allow a desert tortoise gene
flow analysis.

. Conduct on-the-ground research to confirm these results. Although this
analysis uses proven methods to model habitat fragmentation, species
movement, and gene flow, field studies that confirm these results could
provide additional proof of the importance of specific areas to species
movement. For example on-the-ground studies could confirm whether or
not bighorn sheep use the corridors identified by this research.

. Perform population viability analyses given different development and
climate change scenarios. Population viability analyses could provide a
complement to the existing genetic analysis to help predict which species,
if any, will become extinct given the various scenarios.

. Re-evaluate the low development scenario. Due to limited time and the
format of the RETI GIS data, we were only able to model CREZs in their
entirety. Thus, instead of modeling the specific sub-CREZs (Imperial
North-A, Victorville-A) identified in the low development scenario, the
entire CREZ (Imperial North A and B, Victorville A, B, and C) was
modeled. Note that this does not affect the results of our high-
development scenario as, in this scenario, every CREZ was fully
developed and modeled.
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Appendix A. Desert Bighorn Present Sheep Probability of Occurrence
Desert bighorn sheep probability of occurrence for present as modeled by
MaxEnt.
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Appendix B. Desert Bighorn Future Sheep Probability of Occurrence
Desert bighorn sheep probability of occurrence for the future (2050) as modeled

by MaxEnt. The model assumes a 2 °C increase in temperature due to climate
change.
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Appendix C. Desert Tortoise Present Sheep Probability of Occurrence
Desert tortoise probability of occurrence for present as modeled by MaxEnt.
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Appendix D. Desert Tortoise Future Sheep Probability of Occurrence
Desert tortoise probability of occurrence for the future (2050) as modeled by

MaxEnt. The future assumes a 2 °C increase in temperature due to climate
change.
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Appendix E. Desert Bighorn Sheep Connectivity Map (Present)
Present connectivity for bighorn sheep as modeled by Circuitscape.
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Appendix F. Desert Bighorn Sheep Connectivity Map (Future Baseline)
Future baseline connectivity (incorporating climate change) for bighorn sheep as

modeled by Circuitscape.
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Appendix G. Desert Bighorn Sheep Connectivity Map
(Future Low Renewable Energy Development Scenario)

Bighorn sheep connectivity in the future as modeled by Circuitscape, given
climate change and low levels of large-scale renewable energy development.
Energy projects are assumed to be impermeable and are shown in black.
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Appendix H. Desert Bighorn Sheep Connectivity Map
(Future High Renewable Energy Development Scenario)

Bighorn sheep connectivity in the future as modeled by Circuitscape, given
climate change and high levels of large-scale renewable energy development.
Energy projects are assumed to be impermeable and are shown in black.
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Appendix |. Desert Tortoise Connectivity Map (Present)

Present connectivity for desert tortoise as modeled by Circuitscape.
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Appendix J. Desert Tortoise Connectivity Map (Future Baseline)

Future baseline connectivity (incorporating climate change) for desert tortoise as
modeled by Circuitscape.
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Appendix K. Desert Tortoise Connectivity Map
(Future Low Renewable Energy Development Scenario)

Desert tortoise connectivity in the future as modeled by Circuitscape, given
climate change and low levels of large-scale renewable energy development.
Energy projects are assumed to be impermeable and are shown in black.
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Appendix L. Desert Tortoise Connectivity Map
(Future High Renewable Energy Development Scenario)

Desert tortoise connectivity in the future as modeled by Circuitscape, given
climate change and high levels of large-scale renewable energy development.
Energy projects are assumed to be impermeable and are shown in black.
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Appendix M. Desert Bighorn Sheep Resistance Distances Across All 69 Populations (Present)
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16.5
16.6
241
225
25.4
30.7
47.3
55.7
65.7
36.4
914
-1.0
60.2
55.5
39.8
36.4
57.5
69.6
57.0
35.4
33.8
258
18.7
34.9
33.9
36.2
85.6
87.5
545
56.5
43.7
21.8
71
18.6

Eagle Crags

0.0
81.6
23.8
62.1

8.9
19.6
19.7
15.8
16.5
20.2
21.7
228
20.8
18.7
171
17.2
246
231
25.9
31.3
48.0
56.3
66.2
36.9
91.9
-1.0
60.7
56.0
40.2
36.7
57.9
701
57.4
35.8
34.2
26.2
19.0
35.2
34.3
36.4
85.8
87.8
54.9
56.9
43.7
22.3
7.4
18.9

San Rafeal Peak

0.0
725
98.3
85.9
87.0
93.2
93.2
92.3
93.3
96.9
98.4
99.3
97.3
95.2
93.6
93.7

100.2
98.6
101.5
107.0
124.2
131.8
141.7
1123
166.8
-1.0
135.1
130.4
115.1
110.4
132.3
144.5
130.8
109.1
107.6
100.3
931
108.5
107.4
106.7
156.3
158.4
128.3
130.3
109.8
97.7
85.3
927

Cache Peak

0.0
71.2
284
30.6
39.3
39.4
36.7
37.5
411
426
43.7
4.7
39.6
38.0
38.1
45.1
43.6
46.4
51.8
68.7
76.7
86.7
57.4

112.2
-1.0
80.8
76.0
60.5
56.5
78.0
90.2
771
55.5
53.9
46.1
38.9
54.9
53.9
55.1
104.6
106.6
74.6
76.6
61.0
427
26.6
38.7

San Gabriel Mtns

0.0
65.3
63.9
64.5
64.4
67.3
68.8
72.4
73.8
745
724
70.4
68.8
68.7
74.0
722
75.2
80.9
98.9

105.5
115.2
85.8
139.6
-1.0
1071
102.2
87.7
81.0
104.1
116.4
101.1
79.3
77.8
71.8
64.7
78.5
771
711
1211
123.2
98.4
100.5
66.3
711
67.2
64.1

Soda Mtns

0.0

7.6
20.5
20.7
15.6
16.3
20.2
21.6
228
20.8
18.7
17.0
17.2
248
233
26.1
31.4
48.0
56.4
66.5
371
92.2
-1.0
61.1
56.5
40.6
37.4
58.4
70.5
58.0
36.5
34.9
26.8
19.7
35.9
35.0
37.5
86.9
88.9
55.6
57.6
45.4
226
11.8
19.8

Cady Mtns

0.0
131
13.4

3.7

8.7
12.9
14.4
15.1
12.7
10.6

8.6

79
16.2
14.6
17.7
232
40.0
48.2
58.2
28.8
84.0
-1.0
53.0
48.3
32.4
29.5
50.3
62.4
50.2
28.6
27.0
18.6
1.5
28.1
27.2
30.8
80.0
82.0
47.7
49.7
40.1
13.8
14.7
1.9

Newberry Mtns

0.0

0.7
14.1
16.6
20.1
21.6
21.8
19.5
17.7
15.9
15.6
19.1
16.9
20.5
26.5
45.6
50.9
60.4
311
84.6
-1.0
51.8
46.8
321
251
48.8
61.1
459
23.9
223
13.8

4.3
23.2
223
23.6
73.5
75.5
433
45.4
34.0
15.2
252

1.6

Ord Mtns

0.0
145
16.9
20.4
21.9
221
19.8
18.0
16.2
15.9
19.5
17.2
20.8
26.9
46.0
51.2
60.8
314
84.9
-1.0
521
471
32.5
254
491
61.4
46.2
242
226
14.2
4.7
23.4
225
23.6
73.5
75.5
43.6
45.7
33.8
15.5
254
20

North Bristol
Mtns

0.0
59
10.3
11.8
12.4
9.8
7.5
5.2

13.9
12.4
15.6
20.9
37.4
46.1
56.2
26.9
825
-1.0
52.0
47.4
311
29.3
494
61.5
50.0
28.5
27.0
18.5
11.9
28.1
27.2
31.7
80.7
826
475
49.5
41.6
11.8
213
12.7

Old Dad Peak/
Kelso Mtns

0.0
6.7

9.6
73
4.8
3.0
4.4
14.3
13.3
15.5
20.4
35.5
45.9
56.2
26.9
829
-1.0
52.9
48.4
31.8
31.0
50.4
62.4
51.7
30.3
28.8
20.5
14.3
30.0
291
33.8
82.8
84.7
49.3
51.2
43.6
13.3
219
15.2

New York Mtns

0.0

1.5

6.5

74

54

5.3

7.9
16.7
16.1
17.3
217
34.8
47.4
57.8
28.6
85.0
-1.0
55.4
50.9
34.1
34.0
529
64.8
54.6
33.4
31.9
236
17.7
33.0
322
371
86.0
87.9
52.2
54.2
47.0
16.2
256
18.7

Castle Peak

0.0
5.9
8.7
7.0
7.0

18.1
17.5
18.6
2239
35.5
48.6
59.1
2819
86.3
-1.0
56.7
52.2
35.4
35.4
54.2
66.2
56.0
34.8
33.3
251
19.2
34.5
33.6
38.6
87.5
89.4
53.7
55.6
48.5
17.7
271
201

Piute Range

0.0
6.5
6.8
7.4

17.2
17.0
16.9
20.4
29.8
46.5
57.2
28.2
84.9
-1.0
55.7
513
34.3
35.1
53.3
65.2
55.7
34.5
33.0
249
19.2
34.2
33.4
38.7
87.5
89.4
53.3
55.3
48.8
17.4
28.2
20.3

Hackberry Mtns

0.0

23

41

71
15.0
14.6
15.1
19.3
32.0
451
55.7
26.5
83.1
-1.0
53.8
49.4
32.4
33.0
51.4
63.3
53.6
324
30.9
227
16.9
32.1
31.2
36.5
85.3
87.2
51.2
53.1
46.6
15.0
26.3
18.0

Woods Mtns

0.0
0.9
4.7
13.6
1341
14.3
18.8
325
44.5
54.9
25.7
821
-1.0
52.6
48.1
31.2
31.4
50.1
62.1
52.0
30.8
29.2
21.0
151
30.4
29.6
34.7
83.6
85.5
49.6
51.6
44.7
13.3
241
16.2

Providence Mtns

0.0

1.8
12.3
11.5
13.5
18.4
331
43.9
54.2
25.0
81.2
-1.0
51.4
46.9
30.2
29.9
48.9
60.9
50.5
29.2
27.7
19.4
13.4
28.9
28.0
33.0
81.9
83.8
48.1
50.1
43.1
11.6
225
14.4

Granite Mtns

0.0
12,5
1.3
14.2
19.3
35.1
44.6
54.9
25.6
81.6
-1.0
51.7
471
30.4
29.8
49.1
61.1
50.4
29.1
27.6
19.2
131
28.7
27.9
32.8
81.7
83.6
48.0
50.0
42.8
1.3
227
14.1



Appendix M. Desert Bighorn Sheep Resistance Distances A

Clipper Mtns
Marble Mtns

Old Woman Mtns
Sacramento Mtns
Dead Mtns
Chemuevi Mtns
Whipple Mtns
Turtle Mtns
Riverside Mtns
Big Maria Mtns
Little Maria Mtns
Iron Mtns
Coxcombe Mtns
Palen Mtns
McCoy Mtns
Chuckwalla Mtns
Eagle Mountains
Pinto Mtns
Sheephole Mtns
Sheephole Mtns
Bullions Mtns
Queen Mtn

Little San Bernardino Mtns

San Gorgonio Mtns
San Jacinto Mtns
Santa Rosa Mtns
Orocopia Mtns

W. Chocolate Mtns

N. San Bernardino Mtns

S. Bristol Mtns
Rodman Mtns
Unnamed 2

Clipper Mtn

0.0

9.0
16.6
39.3
41.3
51.3
21.6
78.8

-1.0
50.1
45.7
27.6
30.5
47.7
59.6
51.1
30.1
28.6
20.4
15.6
29.9
29.0
35.7
84.2
86.1
48.8
50.7
46.5

8.5
30.1
17.3

g £ £ £ £ £ £ £
s s s s s s s s
@ 5 e 3 s @ © 2
£ £ 5 g g F 5 @
b S 5 5 £ = g
= = ; v
= 8 () e
@) w
0.0
111 00
182 82 00
397 366 367 00
428 331 297 640 00
528 433 440 757 384 00
231 131 172 472 329 365 00
797 724 765 1047 892 840 665 0.0
40 10 10 10 10 10 10 -10
501 456 513 768 701 739 464  67.9
456 414 474 725 670 717 436 723
281 211 298 553 522 603 302  80.8
290 295 360 578 589 671 379 854
476 435 494 745 688 733 453 722
595 552 610 863 800 839 563 793
497 499 562 782 787 864 574 1019
285 294 358 573 588 671 379 856
270 280 344 558 576 659 367 850
184 205 270 479 508 599 305 824
132 168 230 428 472 566 272  80.2
283 294 358 571 590 674 382 866
274 285 349 562 581 665 373 855
337 364 425 623 666 757 464 983
823 847 908 1109 1146 1236 943 1452
842 865 927 1128 1164 1254 961 146.9
474 477 540 759 767 845 555 1008
493 495 558 778 784 862 572 1020
445 475 535 727 777 874 578 1105
33 132 199 405 446 545 249 807
286 314 368 534 617 717 424 974
150 187 248 441 492 587 293 828

Big Maria Mtns

0.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0

%)

Little Maria Mtn

0.0
11.6
43.4
45.7

8.9
11.6
59.0
46.1
46.3
47.6
46.7
48.1
46.7
63.5

109.3
110.9
58.7
59.4
76.7
50.4
66.2
49.9

cross All 69 Pop

%)

Iron Mtn:

0.0
36.4
39.7

5.7
211
53.9
40.5
40.6
42.4
417
42.5
41.2
58.4

104.1
105.7
53.5
54.3
7.7
45.9
61.5
45.0

ulations (Present

Coxcombe Mtn:

0.0
33.2
40.1
52.9
53.7
34.2
331
27.9
27.0
34.9
34.0
46.2
93.4
95.1
51.9
53.5
58.4
29.0
45.8
30.2

Palen Mtn:

0.0
41.8
54.8
32.9

8.7

7.8
17.6
18.7
1.3
10.0
33.9
78.7
80.3
30.3
32.3
48.7
28.1
42.3
23.2

McCoy Mtn

0.0
171
54.0
42.1
42.4
44.4
43.7
44.2
42.8
60.3
1059 1
1074 1
54.0
54.6
73.6
47.9
63.5
46.9

125

continued)
K] s =
s oz
5 |
0.0
67.4 0.0
55.1 231 0.0
55.3 28.3 3.3
56.9 40.4 17.8
56.0 40.3 18.1
57.1 29.3 4.4
55.7 25.5 1.3
72.8 52.9 30.8
18.5 94.5 74.6
20.0 95.5 76.1
67.2 7.6 21.2
67.9 3.4 22.9
86.0 68.3 46.3
59.9 49.0 27.5
75.6 62.9 41.3
59.2 441 22.0

Sheephole Mtns

0.0
15.8
16.3

1.7

1.8
29.4
73.6
75.1
253
27.6
44.9
26.0
39.8
20.4

Sheephole Mtns

0.0

3.6
17.7
17.0
28.5
76.1
77.9
37.8
39.8
41.0
171
31.8
1.5

Bullions Mtns

0.0
17.6
16.9
22.7
71.8
73.7
37.7
39.8
34.2
1.4
246

1.4

Queen Mtn

0.0

1.3
29.3
73.4
74.9
26.1
28.5
45.2
27.2
40.8
213

Little San

Bernardino Mtns

0.0
26.4
68.0
69.6
21.6
24.4
43.3
26.4
39.8
20.5

Mtns

San Gorgonio

0.0
57.0
59.5
49.9
52.2
28.4
32.2
42.0
22.6

San Jacinto Mtns

0.0

1.8
91.1
93.6
81.5
81.0
91.4
72.4

Santa Rosa Mtns

0.0
92.0
94.6
83.9
82.9
93.4
74.3

Orocopia Mtns

0.0
3.9
65.5
46.6
60.4
415

Mtns

W. Chocolate

0.0
67.7
48.5
62.4
43.5

Mtns

N. San Bernardino

0.0
43.1
49.3
33.5

S. Bristol Mtns

0.0
27.8
13.2

Rodman Mtns

0.0
24.6

Unnamed 2

0.0



Appendix N. Desert Bighorn Sheep Resistance Distances Across All 69 Populations (High Renewable Development Scenario)

Coso Mtns

South White Mtns
Deep springs Range
Dry Mtn/Last Chance Range
Grapevine Mtns

Inyo Mtns

Tin Mtn

Funeral Mtn
Panamint Butte/ Hunter Mtn
South Panamint Mtns
Black Mtns

Nopah Mtns

Argus Range

Slate Range

Quail Range
Owlshead Mtns
Avawatz Mtns
Kingston/ Mesquite Mtns
Clark Mtns
Unnamed 1

Eagle Crags

San Rafeal Peak
Cache Peak

San Gabriel Mtns
Soda Mtns

Cady Mtns
Newberry Mtns

Ord Mtns

North Bristol Mtns
Old Dad Peak/ Kelso Mtns
New York Mtns
Castle Peak

Piute Range
Hackberry Mtns
Woods Mtns
Providence Mtns
Granite Mtns
Clipper Mtns

Marble Mtns

Old Woman Mtns
Sacramento Mtns
Dead Mtns
Chemuevi Mtns
Whipple Mtns

Turtle Mtns
Riverside Mtns

Big Maria Mtns
Little Maria Mtns
Iron Mtns
Coxcombe Mtns
Palen Mtns

McCoy Mtns
Chuckwalla Mtns
Eagle Mountains
Pinto Mtns
Sheephole Mtns
Sheephole Mtns
Bullions Mtns

Queen Mtn

Little San Bernardino Mtns
San Gorgonio Mtns
San Jacinto Mtns
Santa Rosa Mtns
Orocopia Mtns

W. Chocolate Mtns
N. San Bernardino Mtns
S. Bristol Mtns
Rodman Mtns
Unnamed 2

.
=)
o o Coso Mtns

N
©
© o

239
9.3
9.7

228
9.0
8.7

26.3

36.5
1.4

10.3

11.6

12.8

15.9

35.5

40.9

12.3

12.3

115.6

275

122.5
247
414
84.9
85.3
44.6
431
47.8
50.3
57.3
49.1
46.2
447
45.6
62.6
62.1
68.7
88.5
106.2
137.2
176.2
107.5
261.7

-1.0
1751
156.0
142.7
106.6
166.6
209.3
145.5
106.1
102.5

91.5

827
105.2
104.1
110.1
230.5
227.6
134.3
142.3
1331

70.7

11.9

83.8

South White

Mtns

4 o
oo

-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
=0
-1.0
-1.0
-1.0

-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0

-1.0
-1.0
-1.0
-1.0

-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0

Deep springs

Range

24
15.7
29
4.0
20.6
4.2
13.5
29.1
40.7
11.9
16.3
171
18.1
213
39.9
45.3
17.8
18.0
118.3
65.2
126.7
30.1
46.3
89.8
90.2
49.4
47.7
52.4
55.0
62.0
53.8
50.9
49.4
50.3
67.3
66.9
73.4
93.3
110.9
141.9
181.0
112.2
266.5
-1.0
179.9
160.8
147.5
111.5
171.4
2141
150.3
110.9
107.3
96.4
87.5
110.0
109.0
114.9
235.3
2324
139.2
147.2
137.9
75.4
16.2
88.7

Dry Mtn/Last
Chance Range

143
1.4
0.6

18.1
1.2

10.6

255

27.8

10.1

13.1

135

14.0

16.1

258

30.3

14.1

14.2

87.2

26.8

71.8

18.6

212

31.4

315

277

28.2

31.9

334

34.6

326

30.5

28.9

29.0

36.4

34.9

37.7

43.0

59.7

68.0

78.0

48.7

103.6
-1.0

724

67.7

52.0

485

69.7

81.8

69.1

47.5

46.0

38.0

30.9

47.0

46.0

48.0

97.4

99.4

66.6

68.6

55.1

341

13.3

30.8

Grapevine Mtns

0.0
16.2
15.8
26.3
16.4
25.2
38.8
51.5
241
27.9
28.7
29.6
32.8
50.8
56.2
29.4
29.6

131.0
49.4
138.7
415
57.6
101.2
101.7
60.6
58.8
63.5
66.1
73.1
64.9
62.0
60.5
61.4
78.5
78.0
84.6
104.4
122.0
153.1
192.2
123.4
2777
-1.0
191.3
172.2
158.9
122.9
182.8
225.5
161.8
122.4
118.8
107.8
99.0
1215
120.4
126.4
246.9
243.9
150.6
158.6
149.5
86.6
27.8
100.1

Inyo Mtns

0.0
1.9
18.9
1.5
11.1
27.0
38.5
9.5
14.0
14.8
15.9
19.0
37.7
43.1
15.6
15.7
116.9
351
124.9
27.8
441
87.6
88.1
47.2
45.5
50.2
52.8
59.8
51.6
48.7
47.2
48.1
65.1
64.7
71.2
91.1
108.7
139.7
178.8
110.1
264.3
-1.0
177.8
158.6
145.4
109.3
169.3
212.0
148.2
108.8
105.2
94.2
85.4
107.9
106.9
112.8
233.2
230.3
137.0
145.0
135.8
73.2
13.8
86.5

Tin Mtn

0.0
17.9
0.5
11.0
26.7
38.4
9.9
14.0
14.8
15.8
19.0
37.6
43.0
15.6
15.7
117.5
36.4
1251
27.8
441
87.7
88.1
47.2
45.5
50.2
52.7
59.7
51.5
48.7
471
48.0
65.1
64.6
71.2
91.0
108.6
139.7
178.7
110.0
264.3
-1.0
177.8
158.7
145.4
109.4
169.3
212.0
148.2
108.9
105.2
94.3
85.4
107.9
106.9
112.8
233.3
230.3
1371
145.1
135.9
73.2
13.7
86.6

Funeral Mtn

0.0
18.3
20.5

5.0
36.5
225
224
22.3
227
256
36.7
42.4
22.9
23.5

129.2
67.2
133.9
34.0
48.2
93.0
93.5
50.0
471
51.9
54.4
61.6
53.4
50.6
49.1
50.1
67.3
66.9
73.6
934
110.7
142.2
181.4
112.7
267.5
-1.0
181.9
162.9
149.4
114.3
173.5
216.1
153.3
114.0
110.4
99.3
90.6
113.1
112.1
118.4
238.8
235.8
142.2
150.2
141.9
75.5
227
91.9

Panamint Butte/
Hunter Mtn

0.0
10.1
26.3
37.8

9.1
13.2
14.0
15.0
18.2
37.0
423
14.8
14.9

117.0
59.7
124.5
27.0
43.4
87.0
87.4
46.5
44.8
49.5
52.0
59.0
50.8
48.0
46.4
47.3
64.4
63.9
70.5
90.3
107.9
139.0
178.0
109.3
263.6
-1.0
1771
157.9
144.7
108.7
168.6
211.3
147.5
108.2
104.5
93.5
84.7
107.2
106.2
1121
232.6
229.6
136.4
144.4
135.2
725
12.7
85.9

South Panamint

Mtns

0.0
20.4
29.7

7.7

3.2

37

47

8.5
28.8
341

4.8

54

116.1
114.2
119.3
17.4
34.4
79.0
79.5
37.8
36.3
41.0
43.6
50.5
423
39.5
38.0
38.8
55.9
55.5
62.1
81.9
99.5
130.6
169.7
101.0
255.3
-1.0
169.0
149.9
136.6
100.8
160.5
203.2
139.7
100.3
96.7
85.6
76.8
99.4
98.4
104.5
225.0
222.0
128.5
136.5
127.8
64.0

0.5
779

Black Mtns

0.0
24.0
25.5
21.0
19.9
19.4
220
251
311
20.1
21.2

131.3
251.9
132.6
30.0
417
88.0
88.5
421
38.0
43.0
45.5
53.0
44.8
41.9
404
416
58.9
58.6
65.3
85.1
102.1
134.1
173.5
104.8
260.1
-1.0
175.4
156.7
142.8
108.8
167.2
209.7
148.0
108.7
105.1
93.9
85.4
107.8
106.8
113.6
233.9
230.9
136.9
144.9
137.5
67.2
235
86.7

Nopah Mtns

0.0
35.5
294
27.7
27.6
281

4.9
12.2
27.4
289

139.3
33.0
137.3
34.4
37.8
86.3
86.8
33.8
25.9
314
339
42.0
33.8
30.8
296
31.3
48.9
48.6
55.6
753
91.4
124.6
164.6
95.8
252.4
-1.0
170.2
151.9
137.3
105.9
162.3
204.6
145.4
106.2
102.5
91.3
83.3
105.4
104.4
112.2
2321
2291
134.4
142.3
137.0
57.4
33.6
84.9

Argus Range

0.0
9.2
10.5
1.7
14.8
34.6
39.9
11.2
11.2
116.7
1141
121.9
23.7
40.3
83.9
84.4
43.7
421
46.8
49.3
56.3
48.1
453
437
446
61.6
61.2
67.7
87.6
105.2
136.2
175.3
106.5
260.8
-1.0
174.2
155.1
141.8
105.7
165.7
208.4
144.6
105.2
101.6
90.6
81.7
104.2
103.2
109.2
229.7
226.7
133.4
141.4
132.3
69.7
11.0
82.9

Slate Range

0.0
22
42
72
284
33.7
3.3
3.4
116.5
1215.6
118.5
16.1
334
779
78.4
37.0
35.6
40.3
42.9
49.8
416
38.8
37.2
38.1
55.1
54.7
61.3
81.1
98.7
129.8
168.9
100.1
254.5
-1.0
168.0
148.9
135.6
99.7
159.6
202.2
138.6
99.3
95.6
84.5
75.7
98.3
97.3
103.5
223.9
220.9
127.5
135.5
126.8
63.2
7.9
76.8

Quail Range

0.0
14
4.6
26.6
31.9
0.6
2.1
116.7
121.5
118.0
13.6
314
76.6
771
35.1
33.8
38.5
41.0
47.9
39.8
36.9
354
36.2
53.3
52.9
59.5
79.3
96.9
128.0
167.1
98.4
252.8
-1.0
166.5
147.5
134.1
98.4
158.1
200.7
137.3
97.9
94.3
83.2
74.4
97.0
96.0
102.2
222.6
219.7
126.2
134.2
125.7
61.4
8.5
75.5

Owlshead Mtns

0.0
54
26.6
31.9
2.5
4.0
117.9
55.1
119.3
14.5
321
775
78.0
35.6
34.1
38.8
414
48.4
40.2
37.3
35.8
36.6
53.8
53.3
60.0
79.8
97.3
128.5
167.7
98.9
253.4
-1.0
167.3
148.2
134.8
99.2
158.8
201.5
138.2
98.8
95.2
84.1
75.3
97.9
96.9
103.2
223.6
220.6
1271
135.1
126.7
61.9
9.4
76.4

Avawatz Mtns

0.0
26.7
31.9

2.5

5.6

120.2
12.8
120.7
10.2
30.3
775
78.0
34.4
33.4
38.1
40.6
476
39.4
36.5
35.0
35.7
53.0
52.5
59.2
791
96.5
127.8
167.0
98.3
252.8
-1.0
166.9
147.9
134.5
99.1
158.5
201.2
138.1
98.8
95.1
84.0
75.2
97.8
96.8
103.3
223.6
220.7
127.0
135.0
126.9
61.1
13.1
76.3

Kingston/
Mesquite Mtns

0.0
1.2
26.1
27.7
138.0
46.5
135.2
32.5
334
825
83.1
281
18.7
246
27.0
35.4
27.2
242
229
24.8
42.5
423
49.3
69.0
84.8
118.5
158.6
89.8
246.8
-1.0
165.4
147.2
132.4
101.8
157.6
199.8
141.4
102.2
98.6
87.3
79.4
101.4
100.4
108.5
228.4
2254
130.4
138.3
133.5
511
327
81.1

126

Clark Mtns

0.0
31.4
33.0

143.1
29.7
140.0
37.6
37.3
86.6
87.2
31.6
22.5
27.6
30.0
38.6
30.4
274
26.2
28.2
45.9
45.6
52.7
724
88.1
121.8
162.0
93.2
250.3
-1.0
169.1
151.0
136.1
105.7
161.3
203.5
145.4
106.2
102.6
91.3
83.4
105.4
104.5
112.6
232.5
229.4
134.4
142.3
137.7
54.5
38.1
85.2

Unnamed 1

0.0
1.5
117.0
235
118.0
11.6
30.1
76.0
76.5
34.1
33.0
37.7
40.2
472
39.0
36.1
34.6
35.4
52.5
52.1
58.7
78.6
96.1
127.3
166.4
97.7
2521
-1.0
165.9
146.9
133.5
97.8
157.5
200.1
136.8
97.4
93.8
82.6
738
96.5
95.5
101.8
2222
219.2
125.6
133.6
125.3
60.6
9.5
74.9

Eagle Crags

0.0
116.3
94.8
1171
14.5
321
76.3
76.8
35.8
34.6
39.3
41.8
48.7
40.5
37.7
36.2
37.0
54.1
53.6
60.2
80.0
97.7
128.7
167.7
99.0
253.3
-1.0
166.7
147.6
134.3
98.3
158.2
200.9
137.2
97.8
94.2
83.1
74.2
96.8
95.8
101.9
222.4
2194
126.0
134.0
125.3
62.1
10.0
75.2

San Rafeal Peak

0.0
126.6
144.4
128.5
141.8
170.2
170.6
144.5
143.5
147.9
150.4
156.9
148.8
146.1
144.6
145.3
161.4
160.9
166.6
186.5
205.5
234.4
2726
203.9
355.5

-1.0
264.3
2443
2325
191.3
255.1
298.2
228.6
189.2
185.8
176.8
168.0
188.0
186.9
187.9
309.3
306.6
2174
225.4
205.2
169.3
119.5
169.1

Cache Peak

0.0
150.3
18.1
83.7
123.8
1243
86.9
227.5

60.6

78.2

91.3

88.5

87.0

87.8
104.6
104.2
110.5
130.4
148.3
178.9
217.7
149.0
302.7

-1.0
215.1
195.8
182.8
145.6
206.4
249.2
184.2
144.8
141.2
130.6
121.7
143.8
142.8
147.7
268.4
265.5
173.0
181.0
169.7
112.7

24.0
122.8

San Gabriel Mtn:

0.0
128.2
135.7
139.6
139.9
137.6
137.3
141.2
143.8
149.6
141.7
139.1
137.6
138.2
152.7
152.1
156.3
176.2
197.5
223.0
259.7
191.0
338.4

-1.0
239.2
217.7
208.6
158.7
228.9
272.8
193.3
153.7
150.6
145.6
137.2
152.0
150.7
142.7
265.7
263.3
181.7
189.9
149.0
160.2
123.1
138.4

Soda Mtns

0.0
325
829
83.4
37.8
37.5
422
447
51.6
43.4
40.5
38.9
39.6
57.0
56.5
63.3
83.2
100.6
132.0
171.2
102.5
257.3

-1.0
171.8
152.9
139.3
104.3
163.4
206.0
143.4
104.1
100.4

89.2

80.5
103.2
102.2
108.9
229.2
226.2
132.3
140.3
132.8

65.1

21.9

81.7

Cady Mtns

0.0
74.4
751
12.2
24.6
28.5
31.2
36.8
28.4
25.6
234
225
41.4
40.6
48.6
68.6
85.8

117.6
157.2
88.5
244.4
-1.0
160.8
142.3
128.0
95.2
152.7
195.2
134.8
95.5
91.8
79.9
7.2
94.7
93.7
102.2
222.0
219.0
123.8
131.7
128.1
49.2
38.7
72.8

Newberry Mtns

0.0
0.7
751
76.9
g
82.6
86.8
79.1
76.9
75.4
75.6
86.6
85.8
87.3
107.6
133.4
152.3
186.2
117.6
257.5
-1.0
144.4
120.3
113.8
50.5
132.3
177.5
88.2
47.8
43.9
26.4
7.0
46.5
45.7
53.0
174.6
171.6
76.6
84.9
85.0
93.0
83.2
26

Ord Mtns

0.0
75.8
77.5
80.5
83.2
87.4
79.8
776
76.0
76.3
87.3
86.5
88.0

108.3
134.0
153.1
186.9
118.4
258.3
-1.0
145.3
121.2
114.7
5115
133.2
178.5
89.2
48.8
44.8
27.6

47.5
46.6
53.7
175.5
172.4
776
85.8
85.5
93.7
83.6
3.9

North Bristol

Mtns

0.0
13.3
16.5
19.3
244
15.9
13.0
10.3

8.4
28.8
27.9
371
571
73.6

106.6
147.0
781
236.0
-1.0
156.0
138.1
122.8
93.7
148.4
190.5
133.8
94.6
90.9
79.2
715
93.9
92.9
102.1
221.7
218.6
122.8
130.7
128.3
36.7
42.0
734

Old Dad Peak/
Kelso Mtns

0.0
8.1
10.8
18.1
9.7
6.6
5.1
7.6
25.8
25.6
33.2
52.9
67.8
102.8
143.5
747
2334
-1.0
155.1
137.5
121.7
94.5
147.7
189.6
134.6
95.5
91.8
80.4
731
94.8
93.8
103.1
222.6
219.6
123.7
131.6
129.2
34.6
40.4
75.2

New York Mtns

0.0

16.9
9.1
6.0

9.5
27.0
271
33.8
53.2
67.0

103.3
144.2
75.5
234.6
-1.0
157.0
139.5
123.5
97.1
149.7
191.5
137.3
98.2
94.5
83.2
76.0
97.6
96.6
106.1
225.5
2224
126.4
134.3
132.3
36.1
45.1
78.2

Castle Peak

0.0
19.7
11.9

8.8

123
29.8
29.9
36.6
56.0
69.8
106.1
147.0
78.2
237.3
-1.0
159.7
142.2
126.3
99.7
152.4
194.2
140.0
100.9
97.2
85.9
78.7
100.2
99.3
108.8
228.2
225.1
129.1
136.9
135.0
38.9
477
80.9

Piute Range

0.0
9.7
11.6
13.2
16.8
31.8
32.6
35.1
51.9
55.7
103.7
145.4
76.9
236.9
-1.0
161.2
1441
127.8
103.1
154.2
195.9
143.6
104.5
100.8
89.6
827
103.9
102.9
112.8
232.1
229.0
132.6
140.5
139.3
41.8
54.6
85.0

Hackberry Mtns

0.0
23
45
8.3
24.3
24.8
29.3
48.2
60.2
98.7
140.0
713
231.0
-1.0
154.5
137.3
121.0
95.7
147.4
189.2
136.1
971
93.4
82.1
751
96.4
95.5
105.2
224.6
2215
125.2
133.1
131.7
34.0
46.5
77.4

Woods Mtns

0.0
0.9
53
224
22.7
28.9
48.2
61.7
98.4
139.5
70.7
230.1
-1.0
153.1
135.8
119.7
93.8
146.0
187.7
134.1
95.1
91.3
80.0
729
94.4
93.4
103.1
222.5
2194
123.2
131.1
129.4
31.8
43.6
75.2

Providence Mtns

0.0
20
20.8
20.6
28.6
48.3
63.0
98.3
139.2
70.4
229.6
-1.0
152.2
134.7
118.7
92.4
144.9
186.8
132.7
93.6
89.9
78.5
71.4
93.0
92.0
101.6
221.0
217.9
121.8
129.7
128.0
29.6
421
736

Granite Mtns

0.0
211
20.2
30.0
50.1
66.2
99.9

140.6
"7
230.7
-1.0
152.9
135.4
119.5
92.8
145.6
187.5
133.1
94.0
90.3
78.8
"7
93.3
92.4
102.0
221.4
218.3
122.2
130.0
128.4
291
42.9
73.9



Appendix N. Desert Bighorn Sheep Resistance Distances Across All 69 Populations (High Renewable Development Scenario Continued)

Clipper Mtns
Marble Mtns

Old Woman Mtns
Sacramento Mtns
Dead Mtns
Chemuevi Mtns
Whipple Mtns
Turtle Mtns
Riverside Mtns
Big Maria Mtns
Little Maria Mtns
Iron Mtns
Coxcombe Mtns
Palen Mtns
McCoy Mtns
Chuckwalla Mtns
Eagle Mountains
Pinto Mtns
Sheephole Mtns
Sheephole Mtns
Bullions Mtns
Queen Mtn

Little San Bernardino Mtns

San Gorgonio Mtns
San Jacinto Mtns
Santa Rosa Mtns
Orocopia Mtns

W. Chocolate Mtns

N. San Bernardino Mtns

S. Bristol Mtns
Rodman Mtns
Unnamed 2

g Clipper Mtns

N =
N oA
® o

51.6
78.2
100.0
140.6
71.3
232.4
-1.0
158.1
141.3
123.9
101.5
151.3
192.8
142.3
103.3
99.6
88.3
82.0
102.8
101.8
112.4
231.5
228.4
131.5
139.3
139.4
251
60.0
84.7

Marble Mtns

0.0

55.7
79.7
104.3
144.7
75.5
235.6
-1.0
159.6
142.4
125.5
101.2
152.5
194.2
141.9
102.9
99.1
87.5
81.2
102.2
101.3
111.8
230.9
227.8
131.0
138.9
138.8
10.9
59.6
83.9

Old Woman Mtns

Sacramento Mtns

722

58.5
118.7

57.3
223.4

-1.0
163.6
149.3
133.1
118.6
158.7
198.9
160.2
121.6
117.9
107.8
102.5
121.2
120.2
132.2
250.7
247.6
149.5
157.2
159.9

65.6

86.0
105.6

Dead Mtns

0.0
136.9
182.0
114.9
276.2

-1.0
203.9
187.3
171.0
148.5
197.3
238.6
189.2
150.3
146.6
135.6
129.1
149.7
148.7
159.1
278.2
275.1
178.4
186.2
185.8

89.0
103.6
131.6

Chemuevi Mtns

0.0
113.5
80.2
243.0
-1.0
197.3
185.2
1731
160.9
193.9
233.0
202.9
164.6
160.9
151.6
147.0
164.3
163.3
176.3
294.4
291.2
192.4
200.0
204.4
114.2
134.7
150.3

Whipple Mtns

0.0
88.1
223.5
-1.0
213.0
204.8
200.7
191.1
212.3
249.5
233.7
195.8
192.3
184.2
180.3
195.7
194.7
209.1
326.7
323.4
223.4
230.9
237.8
154.5
173.8
184.0

Turtle Mtns

0.0
185.1
-1.0
146.5
137.1
131.6
122.7
145.0
182.9
165.3
127.4
123.8
115.7
111.8
127.3
126.3
140.6
258.2
254.9
155.0
162.5
169.3
85.4
105.1
115.5

Riverside Mtns

0.0
-1.0
224.7
234.3
255.9
251.9
236.7
265.1
296.1
259.6
256.3
252.0
250.3
260.1
259.0
277.3
393.3
389.9
286.5
293.6
307.8
244.9
259.4
255.0

Big Maria Mtns

0.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0
-1.0

Little Maria Mtns

0.0
415
106.5
118.9
322
42.9
166.2
132.4
129.7
132.3
134.4
134.0
132.7
158.4
271.5
267.8
157.9
164.2
192.1
167.9
173.1
141.4

Iron Mtns

0.0
69.0
90.6
20.2
73.5

140.5
106.0
103.2
106.8
109.7
107.7
106.5
133.3
246.1
242.4
132.0
138.5
167.7
150.5
154.0
117.2

Coxcombe Mtns

0.0
93.9
90.2

139.3
143.9
106.7
103.2
100.9
103.4
107.8
106.7
130.3
244.5
241.0
134.2
141.3
163.6
133.9
140.7
110.8

Palen Mtns

0.0
104.1
151.3

66.7
25.8
222
31.3
37.3
28.3
27.0
59.4
170.7
166.8
55.9
63.7
96.3
108.6
104.9
46.9

McCoy Mtns

0.0
59.7
151.3
118.2
115.6
119.2
121.9
120.0
118.7
145.4
258.1
254.3
143.4
149.5
179.6
160.7
164.7
129.2

127

Chuckwalla Mtns

0.0
198.1
164.8
162.2
165.1
167.4
166.5
165.2
191.2
304.1
300.4
190.1
196.2
2251
202.5
207.3
174.5

Eagle Mountains

0.0
37.7
47.3
74.4
771
47.8
43.7
85.5

186.5
181.7
222
9.1
124.4
149.2
143.8
84.8

Pinto Mtns

0.0
5.1
33.7
36.6
5.5
1.4
45.3
152.5
148.3
29.3
36.0
84.3
110.2
104.4
44.4

Sheephole Mtns

0.0
28.3
321

2.0

2.3
42.9

151.6
147.5
35.2
43.8
81.8
106.4
100.8
40.3

Sheephole Mtns

0.0
7.3
33.3
32.5
52.6
169.1
165.7
63.0
711
87.4
94.6
89.7
222

Bullions Mtns

0.0
35.6
34.8
47.5
167.2
164.0
65.6
73.8
80.9
88.3
80.9

21

Queen Mtn

0.0
1.3
42.2
150.8
146.8
35.5
44.2
815
109.5
103.5
43.1

Little San
Bernardino Mtns

0.0
39.5
147.3
1431
30.8
39.9
79.3
108.6
102.5
422

San Gorgonio

Mtns

0.0
143.4
141.7

73.3
81.9
48.2
119.2
108.6
50.4

San Jacinto Mtns

0.0

3.0
172.6
182.0
185.0
238.3
229.0
171.7

Santa Rosa Mtns

0.0
167.5
1771
183.2
2351
226.1
168.7

Orocopia Mtns

0.0
12.3
112.3
138.3
132.7
73.2

W. Chocolate

Mtns

0.0
120.9
146.2
140.6

81.4

Bernardino Mtns

N. San

0.0
146.2
131.9

83.0

S. Bristol Mtns

0.0
68.1
91.1

Rodman Mtns

0.0
82.1

Unnamed 2

0.0



Appendix O. Desert Bighorn Sheep Percent Change in Resistance Distances Across All 69 Populations (from Present to High Renewable Development)

Coso Mtns

South White Mtns
Deep springs Range
Dry Mtn/Last Chance Range
Grapevine Mtns

Inyo Mtns

Tin Mtn

Funeral Mtn
Panamint Butte/ Hunter Mtn
South Panamint Mtns
Black Mins

Nopah Mtns

Argus Range

Slate Range

Quail Range
Owlshead Mtns
Avawatz Mtns
Kingston/ Mesquite Mtns
Clark Mtns
Unnamed 1

Eagle Crags

San Rafeal Peak
Cache Peak

San Gabriel Mtns
Soda Mtns

Cady Mtns
Newberry Mtns

Ord Mtns

North Bristol Mtns
Old Dad Peak/ Kelso Mtns
New York Mins
Castle Peak

Piute Range
Hackberry Mtns
Woods Mtns
Providence Mtns
Granite Mtns
Clipper Mtns

Marble Mtns

Old Woman Mtns
Sacramento Mtns
Dead Mtns
Chemuevi Mtns
Whipple Mtns

Turtle Mtns
Riverside Mtns

Big Maria Mtns
Little Maria Mtns.
Iron Mtns
Coxcombe Mtns
Palen Mtns

McCoy Mtns
Chuckwalla Mtns
Eagle Mountains
Pinto Mtns
Sheephole Mtns
Sheephole Mtns
Bullions Mtns
Queen Mtn

Little San Bernardino Mtns
San Gorgonio Mtns
San Jacinto Mtns
Santa Rosa Mtns
Orocopia Mtns

W. Chocolate Mtns
N. San Bernardino Mtns
S. Bristol Mtns
Rodman Mtns
Unnamed 2

080 Mtns

(s}
0.00%
0.00%

-4.03%
-2.12%
-8.17%
-3.61%
-1.91%
5.23%
-2.42%
65.40%
16.16%
57.10%
0.80%
37.69%
43.18%
47.36%
47.19%
68.66%
60.37%
40.81%
41.48%
38.67%
16.65%
82.69%
85.73%
157.68%
222.51%
222.86%
97.46%
85.26%
77.35%
77.19%
93.69%
77.93%
81.55%
87.44%
89.77%
99.66%
108.38%
110.36%
132.92%
94.10%
M7.77%
141.53%
146.30%
165.45%
0.00%
159.88%
148.85%
203.96%
145.46%
157.68%
172.58%
127.12%
149.99%
150.63%
178.02%
220.73%
151.02%
154.31%
156.41%
149.59%
141.23%
118.26%
123.90%
165.87%
143.16%
35.01%
226.43%

South White
Deep springs
Dry Mtn/Last
Chance Range
Grapevine Mtns
Inyo Mtns

Tin Mtn
Funeral Mtn
Panamint Butte/
Hunter Mtn

Range

0.00% -4.42% 0.00%

0.00% -9.83% -10.63% 0.00%

13.51% -10.48%  0.00%

2.74% -11.06% 13.76% 0.00%

0.00% -0.36% 0.17% -8.23% 1.17% 0.39% 0.00%

0.00% -0.73% 6.34% -10.38% 19.89% 3.47% 0.77% 0.00%
0.00% 6.30% 8.30% -4.36% 898% 7.89% 5.00% 6.48%
0.00% 523% 5.98% -226% 6.50% 6.00% 17.43% 6.06%
0.00% 36.13% 39.08% 19.63% 39.85% 39.39% 23.10% 40.16%
0.00% -1.64% 0.57% -7.16% -0.71% 0.79% 6.71% 0.43%
0.00% 7.36% 9.42% -274% 9.68% 9.31% 7.54% 8.81%
0.00% 9.89% 12.21% -1.43% 12.66% 12.17% 7.59% 11.87%
0.00% 12.96% 15.62% 0.32% 16.19% 15.65% 8.62% 15.57%
0.00% 17.44% 20.33% 3.75% 20.90% 20.45% 13.43% 20.61%
0.00% 43.15% 46.89% 23.58% 47.80% 47.30% 28.57% 48.33%
0.00% 40.09% 43.05% 23.31% 43.80% 43.37% 27.28% 44.16%
0.00% 10.24% 12.51% -1.00% 12.94% 12.49% 7.98% 12.24%
0.00% 10.93% 13.35% -0.55% 13.75% 13.36% 8.91% 13.19%
0.00% 33.43% 34.63% 27.46% 34.72% 34.83% 32.81% 35.11%
0.00% #HHHHH# -21.09% 16.39% 33.03% 35.79% 76.49% #HHHHH
0.00% 72.27% 74.54% 58.91% 74.89% 74.81% 67.89% 75.43%
0.00% 45.73% 51.32% 21.76% 52.41% 51.90% 35.93% 53.27%
0.00% 99.04% ####H#H#H# 56.83% it #HttH# 75.81% #HHHHHH
0.00% #HHH#HE R} A PR SRR TR R
0.00% #tH: WHRHHE I S R T
0.00% 66.48% 71.64% 40.61% 72.75% 72.24% 50.99% 73.77%
0.00% 57.60% 62.01% 34.70% 63.02% 62.52% 41.93% 63.82%
0.00% 54.44% 58.15% 34.25% 58.99% 58.56% 41.35% 59.61%
0.00% 55.26% 58.86% 35.45% 59.67% 59.26% 42.62% 60.28%
0.00% 69.30% 73.60% 46.21% 74.51% 74.10% 56.10% 75.37%
0.00% 55.30% 58.99% 35.15% 59.82% 59.40% 42.17% 60.45%
0.00% 56.66% 60.69% 35.18% 61.60% 61.14% 42.60% 62.31%
0.00% 59.90% 64.38% 36.65% 65.38% 64.89% 44.80% 66.21%
0.00% 61.83% 66.42% 38.09% 67.44% 66.94% 46.59% 68.30%
0.00% 75.24% 79.63% 51.37% 80.56% 80.14% 61.20% 81.46%
0.00% 81.26% 86.19% 55.06% 87.23% 86.77% 66.02% 88.28%
0.00% 84.86% 89.64% 59.18% 90.61% 90.21% 70.94% 91.66%
0.00% #ittHHHH HHHHEHE T8.55% HithHHHH HHHEH# 93.22% HHHHHHH
0.00% 79.57% 82.41% 62.37% 82.98% 82.74% 70.82% 83.56%
0.00% #HHHHH #HHEHRH 83.40% HHEHE HEHEH# 93.81% #HHEHRH
0.00% #HHHHEH HHHEHEHE 1R R HEHRE R R
0.00% #ittHHHH HHHH#HE 02.48% HHHHHE HHHEH HHHHH T
0.00% #HtH#H: WHEHE AR HEREH R TR
0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.00% #HittHHHH# HHHHEHE IR R HHEBE R
0.00% #HittHHH HHHHHHE IR EHHHE HHEBE R 1
0.00% #HHHHH HHHHEHE 1R HHPEHE HEHEHE R R
0.00% #itttHHH i 92.13% HithHHHHE HHHEH I
0.00% #HHHHEH HHHEHEHE 1R PR HEHR R R
0.00% #HHHHEH HHHEHEHE 1R R SRR R R
0.00% #ittHHHH# HHHHHE 01.26% HHHHHE HHHEH R S
0.00% #itttHHH# HHHH#HE 04.3T% HHHHH HHHEH 1
0.00% #HHHHH R 03.38% HHIEHE HHEHEHHE HHEHHEHE 1R
0.00% et HHH HERERIE B SR R
0.00% ettt #HH IR B S R St
0.00% #HHHHH HHEHEHE 04.56% HHHHHHEE HHEHEHI HEHHHH IR
0.00% #HHHHH HHHHEH 05.80% HHHHEHHEE HHHHEHI HEHHHH HHRHAH
0.00% #HHHHH #HHEHEHE 99.16% HEHHEHEE HHEHEHIE HEHHHH 1R
0.00% #HHHHEHE HHEHEHE R PR HEHEH R R
0.00% #HHHEHE HEBHEH R HEHEH R
0.00% #ittHHHH it 83.53% HitHHHH HHHHHH]
0.00% #ittHHHH i 88.62% HiHHHHE HHHHHH]
0.00% #tH: WHRHHE I SR R TR
0.00% #HiHHHHHE HHEHRHE T4.63% HHEHRE R 90.56% #HHEHAH
0.00% 4.61% 5.95% -4.22% 6.40% 560% 4.56% 4.36%
0.00% #HHHHHHE HHHHHEHE HHRHHHE PR TR R

A R
96.29% HHHHHH#
R S

South Panamint

Mtns

0.00%
13.90%
67.33%
96.73%
93.82%
92.32%

100.64%
70.57%
84.35%
70.20%
70.34%
70.96%
41.81%

390.40%
88.07%

129.02%

226.86%

272.81%

272.81%

119.37%

103.15%
90.18%

108.00%
114.51%
125.95%
126.76%
150.34%
101.47%
126.29%
150.69%
163.11%
173.51%

0.00%
171.80%
160.81%
227.31%
163.15%
169.99%
183.87%
137.11%
168.90%
170.43%
208.66%
272.55%
170.34%
174.57%
175.37%
157.43%
148.43%
127.89%
133.70%
182.07%
168.91%

4.02%
279.61%

Black Mtns

122.70%
115.54%
150.55%
0.00%
140.79%
129.74%
173.22%
120.46%
138.27%
154.89%
111.48%
124.42%
124.05%
141.91%
167.88%
124.97%
127.24%
128.98%
136.32%
128.77%
102.83%
108.43%
139.38%
95.96%
11.94%
171.28%

Nopah Mtns

0.00%
60.99%
70.24%
69.59%
68.46%
76.63%
61.29%
26.35%
70.46%
69.74%
46.16%

-13.78%
86.28%
96.61%

115.78%

224.44%
223.97%
70.96%
47.28%
51.53%
53.14%
74.95%
50.41%
51.81%
55.70%
57.94%
73.97%
80.82%
90.01%

119.46%
83.18%

109.32%

136.12%

137.10%

163.19%

0.00%

160.53%

150.16%

208.28%

149.65%

158.87%

173.64%

130.72%

155.52%

156.17%

186.31%

230.03%

156.42%

159.69%

157.57%

150.25%

141.92%

121.85%

127.48%

162.93%

116.66%
55.23%

231.80%

Argus Range

0.00%
46.54%
52.84%
57.11%
54.43%
73.63%
64.03%
49.03%
49.56%
39.51%

388.33%
84.27%
95.26%

171.27%

233.28%

233.58%

103.47%
90.52%
81.49%

114.93%
137.53%
96.44%
120.24%
144.03%
150.66%
167.57%
0.00%
162.93%
151.92%
209.46%
149.84%
160.82%
175.44%
129.74%
154.61%
165.44%
185.03%
231.71%
155.73%
159.21%
161.07%
151.64%
143.14%
120.83%
126.49%
169.95%
149.63%
44.39%
237.70%

Slate Range

0.00%
126.45%
94.49%
70.18%
88.33%
72.94%
72.06%
93.09%
42.39%
5041.68%
88.94%
138.20%
245.83%
283.36%
283.32%
124.92%
107.95%
93.50%
92.24%
112.25%
93.75%
100.25%
109.88%
12.77%
118.21%
130.32%
130.57%
154.07%
103.11%
128.04%
152.45%
166.52%
174.96%
0.00%
173.87%
162.87%
231.50%
166.26%
172.12%
185.80%
138.72%
172.21%
173.93%
214.35%
283.12%
173.75%
178.17%
178.88%
158.75%
149.64%
129.44%
135.27%
185.18%
174.99%
31.71%
290.67%

Quail Range

0.00%
78.88%
60.55%
88.57%
72.09%
31.07%
45.21%
42.43%

408.33%
88.79%
143.02%
258.48%
289.48%
289.30%
124.54%
107.48%
92.48%
91.25%
111.96%
92.63%
99.31%
109.30%
112.19%
17.77%
130.19%
130.66%
154.79%
102.77%
128.08%
152.80%
167.44%
175.43%
0.00%
174.72%
163.68%
233.92%
167.63%
173.01%
186.67%
139.31%
173.78%
175.59%
217.66%
290.03%
175.36%
179.89%
180.19%
159.17%
149.98%
129.94%
135.82%
185.97%
176.32%
34.39%
297.57%

Owlshead Mtns

0.00%
76.25%
87.15%
71.04%
70.18%
59.64%
42.80%
123.75%

88.91%
143.17%
248.95%
284.86%
284.66%
122.45%
105.55%

91.33%

97.87%
107.50%
110.33%
116.23%
128.29%
129.11%
153.26%
102.18%
127.42%
152.12%
166.06%
174.88%

0.00%
174.05%
163.07%
232.34%
166.78%
172.34%
186.02%
139.01%
172.87%
174.61%
215.71%
285.59%
174.41%
178.85%
179.06%
158.81%
149.68%
129.70%
135.55%
184.82%
173.48%

40.08%
292.75%

Avawatz Mins

0.00%
97.78%
77.65%
29.59%
51.15%
43.45%
-51.11%

89.48%
169.36%
271.43%
291.53%
291.06%
125.36%
110.68%

94.50%

101.24%
111.52%
114.03%
118.48%
130.85%
131.77%
156.06%
103.45%
128.67%
153.43%
168.63%
175.98%
0.00%
175.86%
164.97%
236.01%
169.69%
174.24%
187.68%
140.73%
175.99%
177.87%
220.82%
293.87%
177.56%
182.11%
181.39%
159.76%
150.59%
131.41%
137.25%
185.99%
177.19%
41.84%
300.49%

Kingston/
Mesquite Mtns

0.00%
5.12%
90.09%
88.28%
48.51%
29.12%
90.66%
118.89%
133.45%
256.19%
255.23%
76.12%
41.48%
51.04%
53.16%
79.73%
49.04%
50.54%
55.19%
58.02%
76.09%
83.98%
95.16%
127.90%
85.69%
113.27%
141.21%
146.35%
168.19%
0.00%
168.67%
158.46%
225.19%
162.32%
167.38%
181.42%
138.03%
169.23%
170.49%
208.68%
266.00%
170.35%
174.26%
170.19%
155.65%
146.89%
128.91%
134.64%
173.27%
125.70%
67.39%
266.75%

Clark Mtns

0.00%
72.82%
72.72%
47.45%

-26.43%
87.46%
95.43%

110.53%

229.56%
228.82%
69.27%
42.17%
53.36%
55.35%
78.52%
49.19%
50.38%
53.62%
55.05%
71.90%
78.41%
89.78%

121.29%
84.11%

110.03%

137.39%

139.26%

164.54%

0.00%

163.16%

152.99%

213.85%

153.65%

161.67%

176.13%

133.42%

159.86%

160.64%

192.75%

238.06%

160.72%

164.10%

160.20%

151.53%

143.15%

124.53%

130.15%

164.09%

115.23%
58.70%

238.34%

128

Unnamed 1

0.00%
21.58%
42.41%

-3.28%
88.82%
146.33%
271.27%
294.10%
293.81%
125.24%
108.56%
92.83%
91.54%
112.59%
92.93%
99.81%
110.11%
112.99%
118.35%
131.00%
131.50%
155.84%
102.98%
128.46%
153.30%
168.50%
175.91%
0.00%
175.53%
164.49%
235.77%
168.95%
173.85%
187.43%
139.98%
175.22%
177.11%
220.32%
295.15%
176.83%
181.44%
181.43%
159.62%
150.39%
130.57%
136.47%
186.78%
178.03%
32.96%
302.69%

Eagle Crags

0.00%
42.48%
298.24%
88.49%
138.39%
260.81%
290.16%
290.09%
127.16%
109.51%
94.15%
92.81%
113.33%
94.48%
101.28%
111.41%
114.45%
119.68%
132.29%
132.19%
155.86%
103.55%
128.72%
153.26%
168.23%
175.67%
0.00%
174.80%
163.70%
233.87%
167.47%
173.05%
186.72%
139.12%
173.53%
175.34%
217.28%
289.83%
175.12%
179.67%
180.33%
159.19%
150.00%
129.74%
135.63%
186.47%
178.45%
35.06%
297.86%

San Rafeal Peak

0.00%
74.57%
46.91%
49.70%
62.91%
82.52%
82.95%
56.64%
53.78%
52.57%
52.91%
57.97%
52.96%
53.40%
54.45%
55.17%
61.04%
63.24%
64.14%
74.31%
65.43%
77.86%
92.42%
81.50%

I

0.00%
95.56%
87.37%

HHHHRH
73.35%
92.78%

R
T74.77%
73.34%
72.63%
76.34%
80.54%
73.28%
73.96%
76.18%
97.87%
93.58%
69.46%
72.99%
86.86%
73.31%
40.01%
82.33%

Cache Peak

0.00%
111.15%
-36.23%
173.70%
215.14%
215.73%
137.02%
507.14%
-87.06%

42.30%

79.05%
119.09%
123.57%
129.12%
130.61%
131.86%
139.19%
138.11%
151.57%
115.83%
133.06%
151.18%
169.78%
169.87%

0.00%
166.27%
157.40%
202.33%
157.54%
164.58%
176.40%
138.84%
160.99%
161.84%
183.06%
212.54%
161.96%
164.78%
168.35%
156.64%
149.11%
131.95%
136.25%
178.13%
163.64%

-9.65%
217.02%

San Gabriel Mtns

0.00%
96.44%
112.33%
116.36%
117.35%
104.33%
99.47%
95.20%

107.76%
117.81%
99.61%
111.44%
125.49%
122.59%
142.40%
0.00%
123.40%
113.05%
137.83%
96.05%
119.83%
134.39%
91.16%
93.74%
93.53%
102.89%
112.24%
93.72%
95.36%
100.60%
119.42%
113.66%
84.60%
88.90%
124.71%
125.21%
83.21%
115.84%

Soda Mtns

0.00%
328.96%
303.54%
302.79%
141.89%
129.58%
109.19%
106.82%
126.21%
108.54%
117.08%
128.66%
130.84%
129.86%
142.59%
142.60%
164.66%
109.55%
133.79%
157.66%
175.97%
179.04%

0.00%
181.00%
170.77%
242.89%
178.84%
179.70%
192.04%
147.08%
185.43%
187.68%
232.60%
307.41%
187.11%
191.79%
190.08%
163.71%
154.53%
138.16%
143.70%
192.58%
188.17%

85.80%
313.27%

Cady Mtns

0.00%
468.59%
460.07%
233.07%
184.63%
121.29%
116.31%
143.54%
123.30%
142.14%
172.76%
184.10%
155.05%
178.41%
173.90%
196.09%
114.48%
144.15%
170.27%
206.73%
190.92%

0.00%
203.32%
194.21%
295.41%
223.10%
203.46%
212.54%
168.73%
234.09%
239.65%
329.29%
518.60%
237.07%

513.78%

Newberry Mtns

326.09%
305.53%
192.20%
199.24%
208.05%
278.75%
204.39%
0.00%
178.99%
156.84%
254.03%
100.84%
171.06%
190.58%
91.97%
100.00%
96.72%
90.89%
63.58%
100.64%
104.81%
124.33%
137.58%
127.28%
76.89%
86.91%
149.93%
513.56%
229.67%
67.41%

Ord Mtns

0.00%
423.52%

322.69%
303.20%
191.62%
198.73%
207.61%
277.16%
204.19%
0.00%
179.10%
157.17%
253.31%
102.61%
171.28%
190.64%
92.98%
101.86%
98.78%
94.22%
76.01%
102.59%
106.90%
127.97%
138.65%
128.32%
78.07%
87.97%
153.22%
503.82%
229.90%
93.24%

North Bristol
Mtns

0.00%
124.09%
61.12%
62.72%
96.73%

295.25%
220.18%
200.43%
209.94%
167.64%
231.68%
236.93%
327.95%
499.55%

168.27%
163.89%
208.46%
210.02%

97.23%
478.91%

Old Dad Peak/
Kelso Mtns

36.45%
68.07%
73.04%
80.40%
92.20%
113.82%
158.74%
91.29%
124.16%
155.49%
177.87%
181.51%
0.00%
192.90%
183.97%
282.93%
204.32%
193.06%
203.82%
160.47%
214.71%
218.52%
291.88%
409.76%
216.33%
222.36%
205.00%
168.96%
159.24%
150.95%
156.73%
196.16%
160.46%
84.47%
394.38%

New York Mtns

0.00%
5.02%
158.52%

262.57%
185.41%
183.22%
195.44%
1561.42%
194.42%
196.76%
251.91%
329.67%
195.40%
200.31%
185.67%
162.14%
152.94%
141.95%
147.78%
181.33%
122.50%

76.31%
319.20%

Castle Peak

0.00%
232.02%
37.08%
25.69%
25.11%
28.99%
64.76%
70.73%
97.05%
144.79%
96.63%
118.38%
148.77%
161.61%
175.09%
0.00%
181.58%
172.27%
256.43%
181.47%
181.09%
193.47%
149.81%
189.98%
192.00%
242.27%
310.61%
190.84%
195.43%
181.74%
160.82%
151.80%
140.50%
146.25%
178.29%
119.76%
76.21%
301.66%

Piute Range

108.23%
154.29%
86.62%
122.96%
154.07%
172.96%
179.17%
0.00%
189.27%
180.82%
272.12%
193.63%
189.29%
200.25%
157.80%
202.71%
205.19%
259.76%
330.41%
203.47%
208.41%
191.37%
165.18%
156.07%
148.74%
154.26%
185.50%
140.52%
93.51%
318.91%

Hackberry Mtns

0.00%
0.50%
7.88%
16.97%
62.02%
69.52%
93.91%
149.88%
87.93%
118.86%
151.32%
168.62%
177.90%
0.00%
187.18%
178.08%
273.52%
190.45%
187.04%
198.80%
154.20%
199.92%
202.49%
261.77%
343.24%
200.76%
205.95%
188.32%
163.20%
153.91%
144.60%
150.49%
182.58%
126.01%
76.88%
329.37%

‘Woods Mtns

0.00%
-3.04%
13.54%
64.63%
73.36%
101.75%
156.21%
89.47%
121.38%
153.87%
174.96%
180.25%
0.00%
191.20%
182.20%
282.92%
198.87%
191.28%
202.44%
157.96%
209.04%
212.32%
280.71%
381.89%
210.20%
215.94%
197.09%
166.22%
156.67%
148.29%
154.19%
189.40%
138.06%
80.61%
365.13%

Providence Mtns

0.00%
12.42%
68.79%
78.82%

111.33%
163.00%
90.49%
124.17%
156.67%
182.05%
182.81%
0.00%
195.85%
187.10%
293.65%
209.26%
196.24%
206.60%
162.70%
220.29%
224.45%
304.40%
432.09%
221.83%

410.64%

Granite Mtns

0.00%
68.66%
78.37%

111.76%
159.31%
88.37%
123.69%
156.03%
180.37%
182.67%
0.00%
196.04%
187.39%
292.43%
211.86%
196.52%
206.75%
163.94%
223.14%
227.57%
310.74%
448.23%
224.91%
231.40%
211.01%
170.93%
161.04%
154.37%
160.15%
199.65%
158.47%
89.17%
425.52%



Appendix O. Desert Bighorn Sheep Percent Change in Resistance Distances Across All 69 Populations (from Present to High Renewable Development Continued)

Clipper Mtns
Marble Mtns

Old Woman Mtns
Sacramento Mtns
Dead Mtns
Chemuevi Mtns
Whipple Mtns
Turtle Mtns
Riverside Mtns
Big Maria Mtns
Little Maria Mtns
Iron Mtns
Coxcombe Mtns
Palen Mtns
McCoy Mtns
Chuckwalla Mtns
Eagle Mountains
Pinto Mtns
Sheephole Mtns
Sheephole Mtns
Bullions Mtns
Queen Mtn

Little San Bernardino Mtns
San Gorgonio Mtns
San Jacinto Mtns
Santa Rosa Mtns
Orocopia Mtns

W. Chocolate Mtns
N. San Bernardino Mtns
S. Bristol Mtns
Rodman Mtns
Unnamed 2

Clipper Mtns

0.00%
163.50%
208.61%
211.56%

98.79%
142.41%
173.97%
230.81%
194.77%

0.00%
215.77%
209.15%
348.35%
233.09%
217.13%
223.53%
178.55%
243.49%
248.21%
333.60%
426.99%
243.72%
250.39%
214.96%
174.80%
165.19%
169.42%
174.76%
199.66%
196.53%

99.45%
389.27%

Marble Mtns

0.00%
196.78%
206.29%
100.97%
143.43%
174.05%
226.57%
195.81%

0.00%
218.73%
212.45%
346.53%
248.84%
220.53%
226.11%
185.25%
260.64%
267.08%
375.57%
514.21%
261.91%
269.36%
231.96%
180.48%
170.50%
176.46%
181.53%
211.78%
235.73%
108.48%
459.58%

Old Woman Mtns

0.00%
251.74%
106.96%
129.73%
170.30%
257.22%
194.22%

0.00%
222.79%
217.99%
425.61%
234.16%
225.20%
230.04%
181.04%
245.27%
249.07%
325.95%
390.66%
243.66%
250.76%
207.64%
172.42%
162.95%
171.33%
176.98%
194.15%
227.01%
110.75%
355.89%

Sacramento Mtns

0.00%
96.56%
97.06%

169.72%
233.94%
191.98%

0.00%
218.98%
214.80%
346.98%
229.67%
221.23%
226.27%
185.06%
239.72%
242.54%
298.50%
345.89%
238.60%
244.32%
210.79%
176.08%
167.15%
176.65%
181.49%
198.86%
229.58%
134.08%
325.81%

Dead Mtns

0.00%
113.79%
140.47%
143.24%
163.73%

0.00%
165.57%
158.36%
209.20%
157.20%
164.84%
176.48%
141.94%
162.34%
162.55%
182.91%
201.84%
162.25%
164.56%
155.43%
150.81%
143.86%
134.95%
139.28%
155.80%
119.91%

93.97%
198.56%

Chemuevi Mtns

0.00%
195.30%
143.88%
172.28%

0.00%
181.36%
176.28%
231.78%
173.07%
181.75%
191.48%
157.86%
179.73%
179.59%
198.22%
211.38%
178.56%
181.19%
164.89%
156.90%
150.12%
150.89%
155.08%
162.94%
156.32%
118.18%
205.74%

Whipple Mtns

0.00%
141.04%
165.90%

0.00%
188.16%
185.58%
233.00%
184.65%
189.76%
197.38%
170.49%
191.76%
191.54%
207.51%
218.71%
190.36%
192.91%
176.08%
164.35%
157.95%
164.28%
167.93%
172.99%
183.73%
142.34%
213.68%

Turtle Mtns

0.00%
178.25%

0.00%
215.63%
214.63%
335.79%
223.35%
219.86%
224.61%
187.85%
235.71%
237.01%
279.57%
311.39%
233.19%
238.73%
202.89%
173.81%
165.27%
179.19%
184.14%
193.00%
243.34%
147.80%
294.43%

Riverside Mtns

0.00%

0.00%
231.02%
223.87%
216.79%
194.92%
227.64%
234.26%
190.45%
203.21%
201.54%
206.01%
212.01%
200.22%
202.81%
182.18%
170.95%
165.50%
184.20%
187.74%
178.56%
203.32%
166.42%
208.11%

Big Maria Mtns

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Little Maria Mtns

0.00%
256.57%
145.51%
159.92%
260.98%
271.16%
181.82%
186.87%
180.24%
177.77%
187.60%
178.71%
183.97%
149.19%
148.29%
141.44%
169.01%
176.38%
150.39%
232.75%
161.49%
183.38%

Iron Mtns

0.00%
89.47%
127.99%
253.98%
248.39%
160.72%
161.57%
154.00%
152.05%
163.12%
153.50%
158.59%
128.21%
136.28%
129.25%
146.63%
154.97%
133.83%
228.19%
150.43%
160.60%

Coxcombe Mtns

0.00%
182.62%
124.87%
163.47%
167.86%
211.62%
211.72%
262.21%
282.56%
208.80%
214.19%
182.20%
161.86%
153.30%
158.68%
164.13%
180.23%
361.92%
207.49%
266.25%

Palen Mtns

0.00%
149.10%
176.22%
103.15%
196.35%
183.43%

77.94%
98.96%
150.89%
169.71%
75.08%
116.71%
107.79%
84.55%
97.04%
97.79%
285.82%
147.86%
102.28%

McCoy Mtns

0.00%
249.77%
180.14%
180.69%
172.73%
168.55%
179.03%
171.42%
177.18%
141.15%
143.72%
136.72%
165.60%
173.96%
143.97%
235.71%
159.35%
175.28%
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Chuckwalla Mtns

0.00%
194.02%
199.17%
193.34%
190.33%
198.75%
191.66%
196.48%
162.73%
156.70%
150.27%
182.67%
189.09%
161.72%
237.99%
174.19%
194.62%

Eagle Mountains

0.00%
63.25%
67.02%
84.27%
91.01%
63.01%
71.54%
61.79%
97.32%
90.17%

193.69%
165.84%
82.12%
204.82%
128.49%
92.35%

Pinto Mtns

0.00%
55.76%
89.79%

102.56%
26.39%
14.51%
47.04%

104.34%
95.00%
38.28%
57.11%
81.95%

299.92%

152.68%

101.57%

Sheephole Mtns

0.00%
78.96%
97.09%
17.36%
29.27%
46.17%

105.92%
96.43%
39.44%
58.61%
82.39%

309.39%

153.42%
98.02%

Sheephole Mtns

0.00%
99.69%
87.93%
91.24%
84.96%

122.28%
112.75%
66.72%
78.52%
113.06%
452.95%
182.51%
92.41%

Bullions Mtns

0.00%
102.60%
106.51%
109.02%
132.94%
122.54%

73.73%
85.28%
136.53%
674.77%
228.39%
51.70%

Bernardino Mtns

Queen Mtn
Little San

0.00%

-0.09% 0.00%
43.84% 49.49%
105.35% HHHHHH
95.85% #HHHHHE
36.04% 42.39%
54.83% 63.06%
80.50% 83.34%
302.73% #HH#HHHHE
153.77% #HH#HHHH
102.25% #HHHHHHE

£ g

=] = =

s =) =

= £ e

3, g s

S E ] S

»n = o] »

0.00%

151.67% 0.00%

138.07% 65.70% 0.00%

46.88% 89.46% 82.08%

56.97% 94.42% 87.20%

69.70% #HHHHHH HEHHHHE
269.52% #HiHHHHHHE HHHHEH
158.88% HHHHEHH HHHHHHE
122.62% #HHHHHH HitHHH#HH#
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220.02% 0.00%
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S. Bristol Mtns

0.00%

119.53% HiHHHHH HHHH# 144.74%

76.60%

Rodman Mtns

0.00%

Unnamed 2

87.08% #HHHHHE 590.04% #Hit#####E  0.00%



Appendix P: Additional general recommendations for

renewable energy development, urban
development, and conservation planning.

The methodology developed by this project can be applied to environmental
analyses of future urban and renewable energy development to integrate
consideration of fragmentation, connectivity, and gene flow into the
development process. General considerations to maintain ecological integrity
in West Mojave and elsewhere include:

1.

Plan at a regional scale for cumulative impacts . Although the National
Environmental Policy Act and the California Environmental Quality Act
require review of site-specific project impacts, the cumulative impacts
of multiple projects to a region are rarely analyzed in detail. By first
examining the impacts of development at a regional scale, land
managers will be better able to avoid landscape-scale impacts on
habitat connectivity, reduce barriers to movement, and maintain
genetic viability for species of concern.

. Evaluate long time scales in planning horizons. Climate change is

anticipated to have significant impacts to species and habitats in
ecosystems around the world. Long-range planning needs to account
for how climate change will affect species movement patterns and
habitat connectivity to assess probable future impacts of development.

Additionally, ecological processes that depend on habitat connectivity,
such as gene flow, can have significant time-lags. The consequences
of genetically isolated population may not be realized for several
generations. Planners and land managers should consider the longer
time scales of ecological processes that affect species of concern

Moreover, as California’s population, economy, or per-capita energy
demand continues to grow, and if California is to reach its goal of
reducing carbon dioxide emissions to 80% below 1990 levels, demand
for renewable resources is likely to intensify. Without appropriate
planning, this may result in significant impacts to habitat continuity,
species movement, and gene flow in the West Mojave.

Work to incorporate ecological processes such as connectivity into
environmental considerations during the development process. Just as
the cumulative, regional impacts are rarely analyzed in detail, impacts
to ecological connectivity from habitat fragmentation are also rarely
analyzed in detail.
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4. Anticipate potential "leakage” or rebound effects. Limiting development
in some areas may instead push it to another site and not actually stop
the development, especially if demand is inelastic and there is a large
supply of land (Ewers & Rodriguez, 2008). Anticipating these situations
may help prevent accidental development in areas with even greater
ecological value. This is particularly crucial when development on an
ecologically poor section of public land is denied and inadvertently
moved to an ecologically rich section of private land.

5. Continue to investigate and support alternatives to large-scale
renewable energy. Every watt of energy saved through energy
efficiency or generated through distributed renewable energy sources
simultaneously reduces the need for fossil fuels and for large-scale
renewable energy development in the Mojave. Greater energy
efficiency or distributed energy generation may prove just as effective,
and have a smaller or insignificant ecological impact compared to
large-scale renewable energy development. In addition, current
planning efforts do not identify enough in-state renewable energy
sources to meet the highest levels of potential demand. If additional in-
state capacity is not identified, the state might need to pursue
additional out-of-state energy sources, distributed energy generation,
or greater energy efficiency.

6. Consider the Mojave’s variation in ecological assessments. The
geology of California, including the base rock upon which its soils are
built as well as the terrain topography, is diverse. This diversity creates
similarly diverse habitats and species compositions. Compared to
California, the basin-and-range mountains that cover much of Nevada
has relatively little diversity in its base rock composition and
topography and may thus offer an alternative location for renewable
energy (Connie Vadheim, personal communication, October 2008).

7. Incorporate connectivity into previous analyses. Neither the
Geothermal Programmatic Environmental Impact Statements (PEIS)
nor the Wind PEIS explicitly examine ecological connectivity in detail or
the impacts that such developments might have on gene flow or
metapopulations. In the Geothermal PEIS, the effects of habitat
fragmentation were considered to be “minor” without performing a
formal connectivity analysis. As discussed previously in this report
(Section 6.3.3.2), the Wind PEIS included a discussion of potential
impacts to various ecological processes, habitat fragmentation, and
alterations to animal behavior. However, the impacts were mainly
attributed to construction, not operation and maintenance, and there
was no formal analysis of connectivity. To better inform decisions that
will permanently alter the natural landscape, planners could
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9.

incorporate methodology employed by this project to better understand
impacts on connectivity and gene flow.

Expand upon our research. By incorporating additional species, more
areas of concern could be highlighted. For an extended list of how ,
including plants such as the Joshua tree. More suggestions for
directions that future research might take can be found below (Section
11.4).

Account for impacts to connectivity in Best Management Practices for
renewable energy generation. The Renewable Energy Action Team is
currently developing Best Management Practices (BMP) for renewable
energy generation. These BMPs should include mitigation measures,
such as:

a. Minimize dispersed development. Compact development has a
smaller disturbance zone and therefore less impact on
connectivity (Theobald 1997). Co-locating large projects, or
using a smaller number of large, space-efficient facilities could
reduce the amount of transmission, roads, and other
infrastructure needed between projects to minimize habitat
fragmentation and impacts on habitat connectivity and gene
flow.

b. Consider modifying project location or design to preserve
undisturbed lands and other areas important for ecological
processes. Similarly, attempt to build on previously disturbed
lands to minimize the impact to pristine habitat (Sutherland
2004). Most planning organizations, including RETI, recognize
the value of siting renewable energy development on previously
disturbed lands instead of pristine lands in order to minimize
ecological impacts (RETI Stakeholder Steering Committee
2009). However, data on what land has been previously
disturbed is lacking, and creating a dataset of previously
disturbed habitat could help facilitate the use of such lands for
development.

c. If development is unavoidable, ensure that the surrounding area
— or any other areas important for connectivity — are shielded
from further development. Impacts from any one project on
connectivity may not be great, but the cumulative impact from
multiple developments may result in ecological collapse.

d. Eliminate unnecessary fencing. Fencing creates an
impenetrable barrier to movement for many species and
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drastically reduces the permeability of development for such
movement.

. Minimize the number of roads. Roads often involve grading and
have significant impacts on ecological and hydrological
processes. Roads can reduce biodiversity and mobility and
increase the risk of invasion from exotic species (see Section
6.2). Paved roads have been shown to effectively suppress
desert tortoise populations located within 400 meters (see
Section 5.4.2
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Appendix Q. Contact Information for Updated Data,
Analyses, Reports, and Publications

The work contained herein represents the culmination of a two-year Masters
Thesis Group Project. Several members of the project team will be pursuing
additional work on this interesting and timely topic. For updated data,
analyses, reports, and publications please contact:

Tessa Eve Bernhardt

GIS and Technical Analyst, West Mojave Project
T.E.Bernhardt@gmail.com
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