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Solar PV Growth in CA’'s Renewable Energy Portfolio
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Solar PV Growth in CA’s Renewable Energy Portfolio
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Study Area
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Study Area

™™

Conservation

90-95% original valley
habitat removed

196 species endangered,
threatened, or a species of
special concern

Agriculture

» Richest agricultural region in
the world

e 7 out of the top 10 producing
counties in CA

e $2.2 —$6.5 billion in
agricultural production

Solar

Fastest growing renewable
energy in CA

Price frequently competes with
fossil fuels



Project Objectives

Develop a decision support tool that:
1. ldentifies priority areas of conservation value

2. ldentifies compatible areas for utility scale solar development

For the Purpose of:

1. lllustrating application of multi-stakeholder values to land scape scale
planning

2. Creating a ready to use tool to facilitate participation among diverse
stakeholder groups and provide transparency in the planning process
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Normalized Logic Modeling

0 2 24
Transmission Lines per KM?
0
Very Low Very High
2 4 6.5

kWh/m?/day




Land
Cover

Wildlife

Conservation
Value

Habitat
Condition

AV Agricultural N
L‘d Value IF’

Values

Farmland Ranching Slope

Transmission

Solar Suitability

Highest
Values

l

Compatible Areas for
Solar Development

Solar
Insolation

Module
Input

Module

Values
Extracted




Conservation Value

Land
Cover

Wildlife

Conservation
Value

Habitat
Condition

Flori

1 \Elk
\

acaville

R
~ Fairfield

D\L :

G
oy R

L '-Yt.'
T ;
12_111 ) verm E

al\\-e\sanla Clara
S *

San~_
Jose ™
o e % Morgan
e Hill

489 mi A+

onterey

Greenfield

King

n

Stanislaus
Natiopal - /2
Fomst

Yo samite
Z-Natonal
2ark

City

.
N
>
7
L
Serra
Natonal
Forest /J30
539 17
24

% Sequoia
Matonal
Forest

Land Cover

[0 very High

High

Moderately Low

B Low
- Very Low

D Region of Interest

Moderately High

Tehachapi

Rosi
Orcutt \
K\ Quartz Laj
Lompoc National Hill

24 1 Forest

‘ \ canta P
0 25 50 100 150 N
Kilometers,

Hi(Land Covero




National
Forest

Conservation Value

Land o Habitat
Cover Wildlite Condition

Kings C gnyon

Conservation W TR :
Value e - L 1 T T

Mohument

dad

Greenfield

King

City
é‘gcg o Wildlife Gﬂﬁgi':?ot o Farmland Ranching Slope Transmission In: g)?!aatiro o
== —
Conservation Agricultural Solar Suitability FORNITA - &
Value Value 2441 m
San
ob
[—— Highest D Region of Interest
Values Values Conservation Value Tehachapi
Modul .
| Inp:lte - Very High
| —
. Module & : s Orcutt
Compatible Areas for MstaratelyHIE : t oo
Solar Development S Moderately Low i 21D S \ Hill
N Low i g P
N
0 25 50 100 150
Very Low 5

B very KllometerslA




Agricultural Value
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Agricultural Value
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Solar Suitability
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Solar Suitability
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Where can you find the Data?

Data Basin
Bren Website

Wild Light Home The Project Our Team Documents Contact Us

Solar Energy and Conservation in the San Joaquin Valley | SmartFrom the Start

As California's population continues to expand, there is an increasing need for reliable and clean energy. This need will be exacerbated as the climate
impacts of fossil fuel emissions become more evident. In addition, recent legislation such as the Renewables Portfolio Program (RPS) in California
requires the state to obtain 33% of its energy from renewable resources by 2020. The state is beginning to look to the San Joaquin valley as the next
"frontier" for solar energy development due to its solar insolation, proximity to development, and impaired agricultural lands. However, these lands
house some of California’s most productive farmlands as well as fragile ecosystems and habitats that have already been compromised by other land uses.
Urban residential and industrial growth is also expected to be bolstered by a proposed high-speed rail project through the valley. Working with the
Defenders of Wildlife, this project (Wildlight), aims to ensure that the proper balance is achieved, with smart planning for renewable power that avoids
and minimizes adverse impacts to wildlife and lands with known high-resource values (agriculture). Explore this website to learn more about this Bren
School group project.

.

Bren School
of En\_.rironmental Science & Management

NIVE Y ALIFORNIA, SANTA BARBARA

16



Next Steps and Opportunities
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Index

Data

TNC Assessment (SJV)

DRECP Planning Process

Cumulative Biological Impacts (DRECP)

Conservation Biology Institute (DRECP)

High Priority Conservation Definition

Study Area Selection

Conservation Value Comparisons

EEMS Thresholding Tool

EEMS Use in other Regions

Model Builder Schematic

Maxent SDM’s
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EEMS Thresholds and Weights

Agricultural Data

Solar Interviewer Questions

Species Selection for Maxent

Compatible Area Graph

Conservation Value Graph

Climate Models

EEMS/Logic Model

Model Breakdown




Conservation Value
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Conservation
Value
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Important Bird Areas
Vegetative Communities (Diversity)

Under Represented Communities

Species Richness

Current Habitat

Habitat Resilience

Permeability

Landscape Condition

FWS National Wetlands
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Audubon California

USGS GAP
USGS GAP

California Natural
Diversity Database
SDMs (MaxEnt)

Climate Projection
SDMs (MaxEnt)

Theobald et al.

Natureserve



Agricultural Value INEEIS Source

Farmland Classifications UC Davis
American Farmland
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Rangeland Classifications California Rangeland
Conservation Coalition

Agricultural
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Solar Suitability
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Logic Modeling
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WESTERN SAN JOAQUIN VALLEY SOLAR ASSESSMENT I=Mature (T

LeasT CONTLICT ASSESSMENT AMD SOLair PROJCCT SITING

TNC Assessment

Only included the Western San

Joaquin Valley

Classified conservation values through
assertions

Classified agricultural values based
strictly on FMMP data

Westlands Water District was also

highlighted through this assessment




DRECP Planning Process

22 million acre assessment area
HCP and NCCP
20,000 MW of RE Development

Goals

« Renewable Energy and Transmission Planning

« Conservation (37 planning species and 31
natural communities)

DRECP Plan Area




Cumulative Biological Impacts

| Desert tortoise, composite view

DRECP Planning Area

MaxEnt modeling for 65 species
« 25 Terrestrial Wildlife Species

« 40 Plant Species

Modeled Climate Resilient Areas




Conservation Biology Institute

Employed a similar
model structure within
EEMS

Tasked with finding:

« Conservation Value within
the DRECP Planning Area

« Areas suitable for Solar
Development within the
DRECP Planning Area
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CBI

« Used for the Tehachapi Ranges and Southern
Sierra to find areas of ecological value and
areas suitable for wind development

« Used for the DRECP Planning Area to
determine areas of conservation value and
areas suitable for RE development

BLM

« Used for the Sonoran Desert and Colorado
Plateau Eco regions for Rapid Ecological
Assessments
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Entire Model (GIS)




MaxEnt SDMs

Common Name Scientific Name Maxent AUC Score (Mean, Std. Deviation (Mean, n=5)
n=5)

Plants Succulent Owl’s Clover Castilleja campestris ssp. succulent 0.978 0.009
Kern Mallow Eremalche parryi ssp. kernensis 0.924 0.02
San Joaquin Woolly- Monolopia congdonii 0.888 0.014
Threads

Amphibians California Tiger Salamander Ambystoma californiense 0.899 0.009
California Red-Legged Frog Rana draytonii 0.964 0.018
Western Spadefoot Toad  Spea hammondi 0.839 0.045

Reptiles Blunt-Nosed Leopard Lizard Gambelia sila 0.853 0.014
Horned Lizard Phronosoma blainvillii 0.804 0.074
Giant Garter Snake Thamnophis gigas 0.939 0.035

Birds Tricolored Blackbird Agelaius tricolor 0.788 0.048
Burrowing Owl Athene cunicularia 0.782 0.013
Swainson’s Hawk Buteo swainsoni 0.87 0.007

Mammals Nelson’s Antelope Squirrel Ammospermophilus nelson 0.902 0.018
Giant Kangaroo Rat Dipodomys ingens 0.909 0.023
Tipton’s Kangaroo Rat Dipodomys nitratoides nitrotoides 0.91 0.045
San Joaquin Kit Fox Vulpes macrotis mutica 0.787 0.012




MaxEnt SDMs

. 270m cell resolution

« 17 Species

«  20% of the Occurrences were used for training over all
5 runs
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MaxEnt Resilient Habitats

Thresholded outputs (equal training
sensitivity and specificity)

Found agreement on habitat for current and
all 3 climate projections

1981- 2010: Historic Climate Data
2010-2039: Projected Climate Data

« |PSL-RCP85
« CCSM4-RCP85

«  FGOALS-RCP85
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Thresholds &
Weights

Conservation Value

Trial 13
True Threshold (1) False Threshold (-1) Weight

Vegetation
Wetlands 43209492 0 0.5
Important Bird Areas 1 0 0.5
Vegetative Communities (Diversity) 20 1 2
Rare Land Cover NA NA NA
ACEIl Rare Communities 1 0 0.5
Wildlife
Rare Species Richness 8 0 0.5
Habitat Resilience 6 0 0.3
Current Habitat 4.52 0.00610436 1
Native Species Richness NA NA NA
Landscape
Impermeability (theobald) 1 961 NA
Condition (natureserve) 77 5 NA
Agriculture Trial 13

True Threshold (1) False Threshold (-1) Weight
Agriculture 2 0 NA
CCRC 2 0 NA
Solar Trial 13

True Threshold (1) False Threshold (-1) Weight
Insolation 6.48 4.75 0.2
Slope 0 6 0.5
Transmission Density 0.00056412 0 1
Least Conflict Areas Trial 13

True Threshold (1) False Threshold (-1) Weight
Conservation NA NA 1
Agriculture NA NA 1
Consensus Areas Trial 13

True Threshold (1) False Threshold (-1) Weight
Least Conflict 2 -2 1
Solarfzy 1.41 -1.41 0.5




Agricultural Data

UC Davis Farmland Data :

«  Economically viable for high-value commercial
agriculture in the long term

Attributes:

«  Soil productivity

«  Water cost and reliability
«  Microclimate

«  Environmental sensitivity

«  Urban growth pressure

County Boundary
Il Urban and Built-Up Land
More Viable Farmland
Less Viable Farmland
I Grazing Land
Urban Growth 2050, B-Plus Scenario
Urban Growth 2050, Base Case Scenario




Solar Developer Interview Questions

1) In your organization’s opinion, what have been the main drivers and incentives (i.e. Federal, state, and local
policies/processes) that have incentivized your company to produce utility scale PV projects in the SJV?

2) Inyour organizations opinion, when your company looks at a parcel of land, what elements are most important
in influencing your decision to develop a PV project on that land?

3) In your organizations opinion, if you had a map of “least conflict” zones in the SJV, how could we incentivize
one to use it and how potentially useful would it be? The five pain pieces of the map would include habitat quality
(including species of interest such as Kit Fox), agricultural values, transmission proximity, solar insolation, and
proximity to urban build out. Solar.

4) In your organizations opinion, what is holding up the permitting time for solar projects, and how could it be
streamlined?




High Priority Conservation Area Definition

Defined as Resource Quality built around:

Wildlife attributes

. ‘Regulatory’ Approach

. Land Condition attributes

. ‘Human disturbance and movement corridor’ Approach

«  Vegetation attributes

. ‘Rarity and community’ Approach
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Thresholds
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Species Selection for MaxEnt Models

Criteria:

1. Listed under the Federal
and/or California
Endangered Species Acts

Plants Succulent Owl’s Clover Castilleja campestris ssp. succulenta FT, SE, CNPS 1B.2
g Kern Mallow Eremalche parryi ssp. kernensis FE, CNPS 1B.1
> 50 occurrences within
the Study Area San Joaquin Woolythreads Monolopia congdonii FE, CNPS 1B.2
“presumed extant”
Amphibians  California Tiger Ambystoma californiense FE, ST
Salamander
California Red-legged Frog  Rana draytonii FT, SSC
Reptiles Blunt-nosed Leopard Gambelia sila FE, SE, CDFW FP
Lizard
Giant Garter Snake Thamnophis gigas FT, ST
Birds Swainson’s Hawk Buteo swainsoni ST
Mammals Nelson’s Antelope Squirrel Ammospermophilus nelsoni ST
Giant Kangaroo Rat Dipodomys ingens FE, SE
Tipton Kangaroo Rat Dipodomys nitratoides nitratoides FE, SE
San Joaquin Kit Fox Vulpes macrotis mutica FT, ST

82

85

94

224

72

309

53

735

251

124

77

820



Species Selection for MaxEnt Models

Criteria: Taxon Common Name Scientific Name Number of
3. Added Species of Special Extant
Concern to even out Occurrences
taxonomic Amphibians  Western Spadefoot Toad Spea hammondii SSC 161
representation
epresentatio Reptiles Coast Horned Lizard Phrynosoma blainvillii SSC 56
4. Selected Species With Birds Tricolored Blackbird Agelaius tricolor SSC 113
the higheSt number of Burrowing Owl Athene cunicularia SSC 406
extant CNDDB
L. Mammals American Badger Taxidea taxus SSC 92
occurrences within the
study area
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