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Ridgecrest Solar Power Project
Mohave Ground Squirrel Habitat Connectivity Study

Scope of Work Outline—THIRD DRAFT
September 22, 2010

Background and Purpose

On behalf of Solar Millennium, LLC, AECOM, Dr. Philip Leitner, and Dr. Fraser Shilling propose to
develop and implement a study of Mohave ground squirrel (MGS, Xerospermophilus mohavensis) habitat
connectivity near Ridgecrest, CA. The objectives of the study are to determine: (1) spatial patterns of
MGS occupancy on and near the proposed Ridgecrest Solar Power Project (RSPP) site; (2) where
landscape connections among MGS populations exist in this region, and whether those connections
presently function as movement corridors; (3) the relative importance of the existing RSPP site and
adjacent landscape to MGS movements and population connectivity; and (4) the degree to which
construction of the RSPP would impair connectivity among MGS populations.

Concerns about the effects of the proposed RSPP on MGS habitat connectivity have been raised and
discussed during environmental review of the project. However, empirical data to evaluate the existing
importance of the site for local and regional MGS movements, dispersal, and population connectivity do
not currently exist.

Approach

This study will be a collaborative effort among various government agencies including the California
Energy Commission (CEC), California Department of Fish and Game (CDFG), U.S. Fish and Wildlife
Service (USFWS), and Bureau of Land Management (BLM). The work will be performed by experts on
MGS biology and wildlife habitat connectivity that are under contract to Solar Millennium LLC. The study
is expected to involve MGS trapping, radio telemetry, genetic analysis, and habitat connectivity modeling
over two consecutive years. The Gantt schedule for the proposed study is provided at the end of this
outline, entitled “Mojave Ground Squirrel Habitat Connectivity Draft Schedule” dated September 17, 2010.

Under the direction of Dr. Leitner, MGS habitat occupancy and connectivity will be assessed by collecting
and analyzing a combination of data describing MGS presence, distribution, movements, and genetic
relationships. Dr. Leitner will lead field studies over a region extending out at least 5-10 miles from the
RSPP site (i.e., study region). Live-trapping of MGS and collecting environmental variables at trapping
locations can provide information on the distribution of MGS in the study region and environmental factors
that may be associated with MGS occupancy. By the use of radio-telemetry, the studies will provide
insight into landscape movement patterns of both adult and juvenile MGS within the study region.
Genetic data collected from animals within the study region can be compared with existing genetic data
from adjacent MGS populations to evaluate patterns of gene flow among these populations. By
integrating these data, it will be possible to assess the relative importance of the RSPP site for
connectivity as compared to other areas within this study region. By conducting the study over two years,
it will be possible to greatly increase the probability of collecting adequate data given the inter-annual
variability in winter rainfall, forage availability, reproductive rates, and juvenile dispersal.



Analytical tools to model habitat connectivity would be identified by Dr. Fraser Shilling who would serve
as a scientific advisor on habitat connectivity modeling throughout the study. Dr. Shilling is the co-director
of the Road Ecology Center with the Department of Environmental Science and Policy at U.C. Davis
where he is the lead investigator for several large projects related to connectivity and wildlife movement in
California. In his role as lead investigator, Dr. Shilling regularly assesses and implements appropriate
methods for connectivity modeling at local and regional scales using GIS-based approaches and uses
wildlife movement tracking and statistical/spatial models to determine to what extent wildlife take
advantage of opportunistic landscape connections in disturbed environments.

This scope of work has been revised following initial agency consultation during a CEC workshop on
September 9, 2010. The revised scope of work provides a greater level of detail regarding the types of
methods that are anticipated to achieve project objectives. Tasks 1-4 describe work that is expected to
be conducted during the first year (Phase 1) of the study. Phase 2 of the study, described in Task 5, is
expected to include a second year of field sampling, data analysis and connectivity modeling, and report
preparation. It is anticipated that the scope of work for this second year of effort - Task 5- may be refined,
following an evaluation of data collected during Phase 1.

Task 1. Develop Phase 1 Study Plan

AECOM (in coordination with Dr. Leitner and Dr. Shilling) will develop a study plan that includes a
detailed description of work proposed as part of Phase 1 of the study. The study plan will be reviewed,
revised by AECOM, and discussed during up to two CEC workshops. AECOM has already participated in
one CEC workshop on September 9, 2010. A second CEC workshop under this task is proposed for
November 2010. AECOM will request approval of the final study plan by the agencies prior to initiating
Task 2.

A primary element of the study plan will be to define the study region, which will include the RSPP site
and a region extending out at least 5-10 miles. It will encompass the landscape areas that appear to be
important for connectivity between MGS populations. GIS layers representing land ownership and
physiographic features will be used to identify appropriate study areas within the larger study region. The
placement of study sites (trapping units) within each study area will be identified by a randomized
selection process. Environmental and physical attributes that can be used to evaluate habitat suitability
at the study sites will be described in the plan.

In the study plan, Dr. Shilling will describe tools that can be used to conduct connectivity analysis,
including models and statistical approaches. Three types of modeling will be described: habitat suitability
modeling, disturbance modeling, and corridor modeling. Habitat suitability modeling is widely used; it is
expected that suitability modeling conducted for this study could be done so that it is compatible with a
model currently be developed by CEC. Disturbance modeling uses information about human activities in
a raster or grid modeling environment and analyzes these data according to questions driving the
analysis and the requirements of the organism or process affected by the disturbance. The disturbance
data would include transportation infrastructure; residential, commercial, and industrial development;
population density; electrical transmission corridors; and recreation areas and trails. These models are
usually best built as custom models to answer questions defined by the project. Corridor modeling uses
habitat suitability and disturbance information to approximate how animals would move through a
landscape, assuming enough is known about the species’ behavior. There is a wide variety of corridor
models available: 1) Least cost corridor uses a simulated object moving across a landscape, where each
incremental step is toward a lower-cost or more suitable location; 2) Graph theoretic approaches which
estimate the relative value of different potential connections among objects (such as population locations,
or places on a landscape); 3) FunConn approximates movement of different organisms using information



about the landscape and rules about organismal movement behavior.; and 4) Circuitscape uses electrical
circuit theory and habitat/disturbance maps to predict where organismal movement and connections are
more and less likely among places on a landscape. Drs. Shilling and Leitner will work together to describe
how occupancy, movement, habitat, and genetics data collected during field sampling can be used to
inform connectivity analysis and modeling.

Assumptions: Since the proposed study area is almost entirely federal land managed by BLM, it should
be possible to obtain access for actions proposed in the study plan.

Deliverables: Draft and final study plan.

Task 2. Prepare for Phase 1 Field Studies and Connectivity Modeling

Following the approval of the study plan and prior to field sampling in early February 2011, Dr. Leitner will
finalize the selection of study sites (trapping grids) in each of the study areas, including the number of
trapping grids. Dr. Leitner will prepare field maps and conduct up to two field visits to mark and record
coordinates of study sites. Field technicians and other personnel will be hired and their qualifications to
conduct MGS studies will be confirmed with CDFG. Field equipment and supplies needed for field
studies will be acquired during this period to ensure that work can begin on schedule in early February
2011.

For sampling site selection, connectivity modeling, and data analysis, more detailed information is needed
about vegetation, natural and artificial disturbance, and geomorphology (e.g., slope). Dr. Shilling will
develop a basic analysis of vegetative cover including shrub diversity, shrub canopy cover, and
topographic characteristics.

A memo will be submitted to CEC that describes the actions that were taken as part of this task following
the approval of the study plan and the upcoming field sampling. The memo, including pertinent maps of
trapping grid locations, will be reviewed during a CEC workshop.

Assumptions: Field crew responsible for capturing, marking, and obtaining tissue samples from MGS wiill
be required to obtain permits from CDFG. Most equipment for live-trapping will be provided by Dr. Leitner
but radio-telemetry equipment will need to be purchased.

Deliverables: Memo describing actions that were taken following the approval of the study plan and
upcoming field sampling.

Task 3. Conduct Phase 1 Field Sampling

Field sampling for MGS under this task will be conducted during 2011. All live-trapping, handling, and
radio-collar procedures will follow the guidelines established by the American Society of Mammalogists
(Gannon et al. 2007). All personnel capturing, handling, and marking MGS will be approved for these
activities by the CDFG. All trapping would occur under the supervision of Dr. Leitner.

Task 3a. Collect data for MGS occupancy in the study region

Conduct live-trapping to assess the occurrence and distribution of MGS in the study region. The trapping
effort would attempt to determine if MGS, including resident adults, are present in the proposed RSPP
site and adjacent lands. Three trapping periods are proposed, each approximately 6 weeks in length.
The first trapping period will be from about Feb. 1-Mar. 15, the second from Mar. 16-Apr. 30, and the third
from May 1-June 15. These periods define 3 distinct phases in MGS spatial behavior: mating season
when adult males undertake extensive daily movements in search of mates, then the period in which



adult females are pregnant and lactating and movement of both sexes is limited, and finally the period in
which juveniles are becoming more mobile, leading in some cases to long-distance (>1 km) dispersal.
Captured animals will be marked with PIT tags for population study, demographic data collected (e.g.,
sex, age, reproductive status), tissue samples taken for genetic analysis, and animals marked with radio
tags for study of movements.

Task 3b. Collect environmental data

Environmental data that may be related to MGS habitat suitability will be collected at all trapping sites
within the larger study region. These data will help identify habitat characteristics that are correlated with
MGS presence. Quantitative data include plant community composition, percent plant cover, soll
properties, topographic features, and habitat disturbance factors such as roads, OHV activity, and grazing
history.

Task 3c. Gather data for Mohave ground squirrel movement in the study region

Conduct radio-telemetry study of MGS adult males and females and juveniles to assess movement
patterns within the proposed RSPP site and the larger study region. By radio-tracking adult males during
the breeding season, it will be possible to identify corridors for local gene flow. Radio-tracking adult
females will allow identification of natal burrows where juveniles can be captured and radio-collared. This
task would attempt to identify potential MGS movement corridors by tracking the movements of juveniles
as they disperse to new habitats within the study region. All radio-telemetry would occur under the
supervision of Dr. Leitner.

Task 3d. Collect tissue samples for genetic analysis

Tissue samples will be collected from captured MGS. Analysis of genetic information from these samples
would utilize microsatellite markers to document genetic diversity of populations, to explore regional gene
flow patterns, and to estimate importance of different portions of the study region for connectivity.

Genetic information sampled from MGS individuals, and analysis of genetic markers, can provide
information on potential MGS movement corridors in the study region.

Task 3e. Prepare memo of field sampling results

Following the first year of sampling (Phase 1), AECOM will prepare a preliminary memo describing field
sampling results that would be submitted to the agencies for review and comment. AECOM will organize
and participate in a CEC workshop to discuss to the results of field sampling, propose methods for data
analysis and modeling, and evaluate the field sampling and modeling approach for Phase 2 beginning in
2012.

Deliverable: Preliminary memo of field sampling results.

Task 4. Analyze Phase 1 Field Data and Conduct Connectivity Modeling

MGS trapping data will be used to estimate percent occupancy and detectability in the various study
areas of the study region. Models describing occupancy patterns will be developed and tested using the
software package PRESENCE. Environmental variables can be used as covariates in testing hypotheses
regarding habitat suitability.

Radio-telemetry data will be mapped to indicate the extent and location of movements within the study
region. These data will be used in combination with genetic information to describe the extent to which
adult male movements and juvenile dispersal contribute to gene flow within and among MGS populations
within the study region.



The suite of connectivity models and statistical analysis tools described in task 1 can be used to compare
field data for occupancy and movement (task 3) and to develop an integrated connectivity model that
incorporates landscape disturbance, habitat suitability, MGS occupancy and movement, and genetic
information. This analysis and modeling approach would be useful for estimating priority areas for
occupancy, movement/dispersal, and conservation.

The results of analysis and modeling will be presented at a CEC workshop. AECOM will request
concurrence to move forward with Phase 2 of the MGS study which would include field sampling, data
analysis and connectivity modeling, and report preparation during 2012.

Deliverable: Final Phase 1 report.

Task 5. Phase 2 Field Sampling, Data Analysis and Connectivity Modeling, and Report
Preparation

The scope of Task 5 would include Phase 2 field sampling, data analysis and connectivity modeling, and
reporting. The specific work completed under this task cannot be described in detail until after agency
consultation on Phase 1 results has concluded.



Mohave Ground Squirrel Habitat Connectivity Draft Schedule

ID Task Name Duration Start Finish 2011 2012
o Aug | Sep | Oct [ Nov | Dec | Jan [Feb [ Mar | Apr [ May [ Jun [ Jul [Aug [ Sep | Oct [ Nov [ Dec | Jan | Feb [ Mar [ Apr [ May [ Jun [ Jul [ Aug [ Sep | Oct [ Nov
1 Task 1 Develop Phase 1 Study Plan 78 days Mon 9/13/10  Mon 11/29/10
2 E Prepare Study Plan 26 days Mon 9/13/10 Fri 10/8/10 I: h
3 E Submit Draft Study Plan to Agencies 0 days Fri 10/8/10 Fri 10/8/10 10/8
4 Agency Review Period 14 days Sat 10/9/10 Fri 10/22/10
5 E Receive Comments from Agencies on Draft Study Plan 0 days Fri 10/22/10 Fri 10/22/10 ‘;10/22
6 E Revise Study Plan 7 days Sat 10/23/10 Fri 10/29/10 D;
7 E Submit Revised Study Plan to Agencies 1 day Mon 11/1/10 Mon 11/1/10
8 E CEC Workshop 1 day Mon 11/8/10 Mon 11/8/10
9 Revise Study Plan 8 days Tue 11/9/10  Tue 11/16/10
10 Submit Revised Study Plan to Agencies 0days  Tue 11/16/10  Tue 11/16/10 11/16
11 E Anticipated Agency Approval of Study Plan 1day Mon 11/29/10  Mon 11/29/10
12
13 Task 2 Prepare for Phase 1 Field Studies and Connectivity 64 days  Tue 11/30/10 Tue 2/1/11 H
Modeling

14 Purchase Field Equipment 64 days  Tue 11/30/10 Tue 2/1/11 |
15 Hire Field Technicians, Confirm Qualifications with Agencies 64 days  Tue 11/30/10 Tue 2/1/11 |
16 Prepare Field Maps 64 days  Tue 11/30/10 Tue 2/1/11 |
17 Develop Preliminary Desktop Analysis of Vegetative Cover 64 days  Tue 11/30/10 Tue 2/1/11
18 E Conduct First Field Visit to Confirm and Record Coordinates of 1day  Tue 11/30/10  Tue 11/30/10 |

Trapping Locations
19 E Conduct Second Field Visit to Confirm and Record Coordinates 1 day Thu 1/6/11 Thu 1/6/11

of Trapping Locations
20 E Finalize Selection of Trapping Locations 1 day Thu 1/6/11 Thu 1/6/11

w

21 E Submit Memo Summarizing Task 2 Efforts and Upcoming Field 1 day Thu 1/6/11 Thu 1/6/11

Sampling
22 E CEC Workshop 1 day Mon 1/17/11 Mon 1/17/11
23
24 Task 3 Conduct Phase 1 Field Sampling 217 days Tue 2/1/11 Mon 9/5/11
25 3a/3b/3d. MGS Trapping/ Environmental and Genetic Data 135 days Tue 2/1/11  Wed 6/15/11 —

Collection
26 E First Trapping Period 43 days Tue 2/1/11 Tue 3/15/11
27 E Second Trapping Period 46 days  Wed 3/16/11 Sat 4/30/11
28 E Third Trapping Period 46 days Sun 5/1/11 Wed 6/15/11
29 E 3c. Gather Data for MGS Movement 151 days Tue 3/1/11 Fri 7/29/11 |
30 E Prepare Preliminary Memo of Field Sampling Results 36 days Mon 8/1/11 Mon 9/5/11
31 Submit Draft Memo to Agencies 0 days Mon 9/5/11 Mon 9/5/11 9/5
32 CEC Workshop 0 days Mon 9/5/11 Mon 9/5/11 9/5
33
34 Task 4 Field Sampling, Data Analysis and Connectivity Modeling 60 days Tue 9/6/11 Fri 11/4/11

and Report Preparation During Phase 2

35 E Analyze Phase 1 Field Data and Connectivity Modeling 60 days Tue 9/6/11 Fri 11/4/11
36 Submit Final Phase 1 Report 0 days Fri 11/4/11 Fri 11/4/11 11/4
37 Public Workshop to Present Results of Analysis and Modeling 0 days Fri 11/4/11 Fri 11/4/11 11/4

and Receive Concurrence to Proceed with Phase 2
38
39 Task 5. Phase 2 Field Sampling, Data Analysis, and Connectivity 364 days Sat 11/5/11 Fri 11/2/12 |
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