Utility-scale Solar Development in
Giant Kangaroo Rat Habitat:

A Case study of Conservation through Extraordinary
Collaboration and Teamwork




A few thoughts from
past Presidents

“It is not what we have that will make us a great
nation; it is the way in which we use it.”

Hunting Trips of a Ranchman and The Wilderness Hunter
— Theodore Roosevelt

“Our world is more interdependent than ever. ...
There are three big challenges with our
interdependent world: inequality, instability and
unsustainability.”

The Case for Optimism

— Bill Clinton



Energy Consumption Rising

Figure 12, World marketed energy consumption, 1990-2035
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Setting of Climate Change
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Temperature anomaly (°C)

m— HadCRU global temperature anomaly rel. to 1961-1990 AD
m— \larcott et al. 2013 RegEM reconstruction with 1 ¢ uncertainty
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“Hold the increase in global
temperature below 2 degrees
Celsius and take action to meet
this objective consistent with
science and on the basis of

equity.”
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Growing Concern of a 4° C Change
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Why a 4°C Warmer World
Must be Avoided
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Intergovernmental Panel on Climate Change:
Fourth Assessment Report

Up 2°C = ~400,000 extinct species

Up 4°C = ~1 Million extinct species




There is an urgent need for U.S.
action to realize the practical
potential for near-term
emissions reductions through
@ cnergy efficiency and low-

This will require massive shifts in
energy production, including the
rapid and large scale-development
of renewable energy.




It is possible for
renewable energy to
generate 80% of U.S.
electricity by 2050
reducing annual

emissions by nearly
81%.

Renewable Electricity
Futures Study

NRELIs 2 natioral aboratory of the US. Department of Enargy,
OMca of Encrgy EMckancy and Runewatio Encrgy, oparated by the Alilance for Sustainabk Encrgy, LLC.




Modeled installed capacity needed in gigawatts to meet

proposed 2012-2050 U. S. Carbon Budget (170 Gt; NRC 2010)
under different scenarios (Clemmer et al. 2013)

BAU CCS/Nuclear Carbon Efficiency/
Budget Renewable
Wind: Land- 118 329 442 331
based
Wind: 2 27 102 51
Offshore
Solar: PV 150 200 260 160
Solar: CCS 5 20 80 20
BioPower 4 2 70 130

Equivalent to replicating the solar development
on the Carrizo Plain 187 to 325 times.



Our Challenge!

~ Reduce global biodiversity loss
from high magnitude warming |
while addressing the potential for
harm to individuals and local
populations from renewable
energy siting during a period of

~rapid renewable energy expansion
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Original Design Prior To Mapping Distribution of
Endangered Giant Kangaroo Rat (GKR)

: Conduit corridors

Date:
Arrays & Bldg — 1,935 acres

Design emphasis:
=Maximize use of flat areas
=Minimize grading
=Incorporate wildlife conduit

corridors

GKR impacts:
=Distribution assessment
incomplete

=L_evel of avoidance not

quantified



A Culture Develops

Reduce environmental impacts

Meet or exceed applicable environmental laws and
instill in every team member the responsibility to
do so

Promote stewardship of, and conserve the
biodiversity at, the site and within the region

Engage constructively during the regulatory process
as well as with environmental stakeholders through
honest, respectful, and responsible dialogue



Intensive Data Collection
and Broad Collaboration

Two years of full coverage surveys

Special two-day workshop focused on

GKR ecology, 'avoidance, impaéts, and
relocation



Redesign With New Trackers After Mapping
Distribution of GKR
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Date: Q12010
Arrays & Bldg — 1,793 acres
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Design emphasis:
Reduce impact on presence
of GKR
Widen wildlife corridors
~ “Reduce visual impacts from
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Redesigned to Increase Avoidance

Date: Q2 2010
Array & Bldg — 1,977 acres

Design emphasis:

Reduce impact on presence
of GKR
ﬁ' Create functional habitat

~ corridors

i

GKR impacts:

* precincts impacted

Approx. 25% of active



Broadened Land Area to Increase Avoidance
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Date: Q2 2010
Arrays & Bldg — 2,231 acres

Design emphasis:
Acquire more land of
degraded habitat value to

increase avoidance

GKR impacts:
Reduce potential impacts

again by about half



Final Permitted Design Avoiding Highest Concentration
of Sensitive Resources and Facilitating Wildlife

Connectivity
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Once the affect to the
population is minimized,




The Federal Biological Opinion issued in 2011 authorized the
relocation of up to 304 giant kangaroo rats.

The number of mapped precincts on the onsite conservation
lands surrounding the solar development area more than
E‘ri(%gd between 2011 and 2012, increasing from 1,575 to

229 precincts were avoided
during active construction
through engineered redesigns
or by finding a solution in
the field.

225 giant kangaroo rats
were relocated to onsite
conservations areas, 74% of
that Federally permitted.




Each affected precinct was thoroughly and
carefully inspected to find the occupant or confirm
the precinct was empty




Individuals that could not be protected in
place were relocated to artificial precincts

e \.:'-q-“'ﬂiu e e ———

SECTION/ELEVATION
WIS

( : ) ENCLOSURE AROUND ARTIFICIAL GIANT KANGAROO RAT PRECINCT




VENT PIPE

24" x 24" x 1/2" PLYWOOD (PARTIALLY SHOWN FOR CLARITY)
MAIN CHAMBER

5LBS MILLET
TRENCH
CARDBOARD TUBE, TYP

{ AT-GRADE ENTRANCE

| 20"

FINISH GRADE
HAND-COMPACTED FILL

PLYWOOD. SUPPORTED BY TRENCH SIDEWALLS
MAIN CHAMBER SHALL NOT BEAR WEIGHT OF
PLYWOOD

EXISTING SUBSOIL

TRENCH (OFFSET FROM MAIN
CHAMBER FOR GRAPHIC CLARITY
ONLY). MAIN CHAMBER SHOULD FIT
TIGHTLY IN TRENCH

PLAN OF OPEN TRENCH >)

MAIN CHAMBER
NOTES: 5LBS MILLET
MIN 3" DIA HOLE IN MAIN CHAMBER.

1. SCATTER A HANDFULL OF MILLET == ATTACH CARDBOARS TUGE
AROUND BOTH AT-GRADE THROUGH HOLE
ENTRANCES TO PRECINCT St

VENT PIPE

NTS

— CARDBOARD TUBE

SECTION/ELEVATION
NTS

FINISH GRADE, CONFORM TO EXISTING
SECTION A-A' ARTIFICIAL GIANT

—— CUT SLIT COMPLETELY "
THROUGH BOTTOM THIRD L R TRILLON KANGAROO RAT PRECINCT
OF CARDBOARD TUBE WALL
AT 2" ON CENTER PLYWOOD

INSET:
PERFORATION MAIN CHAMBER
3" x 3" HOLE WITH 3" DIA ROUNDED TOP ON

ALL 4 SIDES OF MAIN CHAMBER AT-GRADE ENTRANCE

~=—— MOUND UP
ENTRANCES

o

5LBS MILLET

CARDBOARD TUBE
CUT OPENING FLUSH WITH
FINISH GRADE

PERFORATION

BOTTOM OF TRENCH PLACE PERFORATED SIDE

BACKFILL BY HAND AND COMPACT TO FLUSH QB0 MOMOR
HOLD PRECINCT IN PLACE ANGLED TRENCH
CARDBOARD TUBE PROTRUDES
SECTION/ELEVATION SLIGHTLY INTO MAIN CHAMBER
NTS
@ ARTIFICIAL GIANT KANGAROO RAT PRECINCT
gkr den plan






Over time they excavated
out of the enclosure

Generally remaining
in the vicinity of the
release site
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Genetic Analysis of Potential Offspring
of Relocated Giant Kangaroo Rats

Developed and confirmed techniques
to amplify microsatellite makers from hair

samples and scat

Have identified relocation areas onsite
to sample genetic material to assess relatedness

Currently trapping these areas and
collecting hair and scat samples




Regional Conservation Benefits
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YES!

Through extraordinary collaboration and teamwork
within a culture of positivity

s , H. T. HARVEY & ASSOCIATES
nrg@ S U N POWE R @ ECOLOGICAL CONSULTANTS



