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temperalures, or planling a varfety of reduce the need to import food over long
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Covering the Cities of: Carson, El Segundo, Gardena, Hawthorne, Hermosa Beach, Inglewood,
Lawndale, Lomita, Manhattan Beach, Ran&faos Verdes, Redondo Beach, Palos Verdes Estates,
Rolling Hills, Rolling Hills Estates, Torrance
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Introduction

Executive Summary

More than 10 years ago the South Bay Cities Council of Reduction of C®
Governments (SBCCOG) engaged member cities to assess Equivalent
and mitigate the extent to wii our communities

contribute taclimate change by establishing their Many scientific bodies

greenhouse gas (GHG) emissions inventories and around the world have
concluded that avoiding

the most severe
regional Climate Action Plan(s) (CAP). Subsequently, 15 outcomes of climate
change will require
limiting COx-equivalent
plans that identify strategies for GHG reductions. As a concentrations to below

natural progression, the SBCCO&gain working with 450 parts per million by
2100, in order to

maintain gldal
developed this Climate Adaptation Plan. While the warming below two
degrees Celsius relative

. o to preindustrial levels
greenhouse gases and strategies to reduce emissions, the by the end of the

providing assistance in developing city specific and a sub

cities, as well as the sugion, adopted climate action

our member cities as well as experts in the fidhas

Climate Action Plan highlighted the greatest sesrof

ClimateAdaptation Plan will allow cities to assess and century.

mitigate the extent to whiatlimate change will
negatively impacSouth BaycommunitiesTo support our
cities in this wok, the SBCCO&onducted a robustulnerability Assessmerfor the subregion
(Part 1)and selected adaptation stratedfart 2) designetb supportities inmitigating their
climate riskthrougheducation, trainig, planningand outreach

Need for andPurpose of Climate Adaptation Plan

According to the California Association of Environmental Professionals Beyond! 2@2Mtific

studies have demonstrated a causative relation between increasigaoh@GHG emissions

and a longterm trend in increasing global average temperatures. This conclusion is the

consensus of a vast majority of climate scientists. The effeptsbincreases in temperature on

the climate and the earthds resources are wel
summari zed in the Intergovernment al Panel on

latest of which is the Fifth AssessndReport, released in 20%4.
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The 1 PCC6s work to model and evaluate future
emissions continue to increase at current rates, there will be substantial adverse effects to both
humans and the natural environment. Maaentific bodies around the world have concluded

that avoiding the most severe outcomes of climate change will require limiting CO

concentrations significantly by 2100r earlier To achieve

reductions, the IPCC and organizations like the Union of

Corcerned Scientists have indicated that the United States  “---California should expect
overall hotter and drier

and other developed countries would need to reduce » ) )
conditions, with a continued

greenhouse gas emissions anywhere from 78 to 95 percent reduction in winter snow as well

below 1990 levels, with most organizations identifying a needs increased average
temperatures and accelerating

to reduce approximately 80 pert below 1990 levels by e
sea level rise.

2050.Although the State o€ alifornia has enacted legislation

and executive ordet$o curb the generation or release of additional GHG emissions, the state

still faces intensifying impacts of climate change in coming decades due to the emissions already
released into the atmosphefde California Climate Adaptation Strategy indicates that

California should expect overall hotter and drier conditions, with a continued reduction in winter
snow (with concurrent increases in winter rains), as well as increased average temperatures and
accelerating sea level ri¢dn addition to changes in average temperatures, sea level, and

precipitation patterns, the intensity of extreme weather events is also chan@mg.llni f or ni a6 s
Fourth Climate Change Assessment Los Angeles Region Reperttists predict the following

climate changes:

A Continued future warming over the LA region. Across the region, average maximum
temperaturesare projected to increase aroun8l degrees &hrenhei(F) by the mid
century, and B degrees F by the latentary.

A Extreme temperaturesare also expected to increase. The hottest day of the year may be up
to 10 degrees F warmer for many locations across the LA region by the late century under a
Abusiness as usual 0 scenar i o0soexgebted tonnareabee r o f
across the region.

A Despite small changes in average precipitation and wet extremesare both expected to
increase. By the late 21st century, thmfall on the wettest day of the yeamrexpected to

increase across most of tha& region, with some locations experiencing 28 increases
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under a fAbusiness as wusual 0 scenari o. l ncr e
event§ are also projected to occur, which could cause extreme flooding in parts of the
region.
A Sea kvelsare projected to continue to rise in the future, but there is a large range based on
emissions scenario and uncertainty in the climate system. Roughligel of sea level rise
is projected by the midentury, and the most extreme projections leag 10 feet of sea
level rise by the end of the century.
A Projections indicate that thldfire season may be extended longer throughout the year,
but there remains uncertainty in quantifying the expected amoumtrealdcation of the

burn.

For South Bay communities to continue to thrive in these projected future conditions, it is
important to understand how climate change can manifest in theegiaim and develop
strategies to adapt the changing conditions. Development of this Climate AdamtaPlan will
allow South Bay cities throughout the stdgion to:

o Be informed of how climate change will allecal weathepatterns andonditions

o Understand thgulnerability of their residents andfrastructureo the impacts of climate
change

o0 Beaware of the roles aigenciesand organizations different sectorso plan for and
implement adajaition strategieselevant taheir respective jurisdiction

o Develop and coordinate adaptation strategies acityssoundaries

o Incorporate findings and analysis of climate impacts into local planning documents,
facilitating compliance with state law including California Senate Bill 379, adopted in

2015 to ensuréhtt climate adaptation is integrated into the general plan process

2 An atmospheric river is a flowing column of condensed water vapor in the atmosphere responsible for producing sigeioaftagvand
snow in the Western United States.
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In 2009, California adopted a statewide ClienAtaptation

Strategy (CAS) that summarizes climate change impacts and/

recommends adaptation strategies across seven sectors:
Public Health, Biodiversity and Habitat, Oceans and Coastal
Resources, Water, Agriculture, Forestry, and Transportation
and EnergyThe 2009 CAS was the first of its kind in the
usage of downscaled, or locally applicable climate models.
These downscaled models allow local jurisdictions to more
accurately assess, prevent and respond to the effects of

climate change.

Furtherassistance to local jurisdictions was provided by the
Natural Resources Agency, in coordination with California
Emergency Management Agency. These agencies
developed the Adaptation Planning Guide (APG), which
provides guidance to support regional and local
communities in proactively addressing the unavoidable
conseqguences of climate change. The SBCQGIRed the
APG, which provides a stepy-step process for local and
regional climate vulnerability assessment and adaptation
strategy developmertb devel this subregional

adaptation plan.

In 2018, the SBCCOG published its first SRbgional
Climate Action Plan, a policy guidance document that puts
forth specific strategies
Greenhouse Gas emissions. One of the strategies\f@dse
in this report, known as the Sustainable Neighborhoods
Strategy, incorporated land use approathasaim to bring

goods and services closer to households. The land use

i forni aods
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California Senate Bill 37¢
(adopted 2015)equires
all cities and counties to
include climate adaptatic
and resiliency strategies
the safety elements of
their general plans upon
the next revision
beginning January 2017.

The bill requires the
climate adaptation updat
to include a set of gosJ
policies, and objectives f
their communities based
on a vulnerability
assessment, as well as
implementation measure

med to
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components are complemented with mobility strategies in the form of electratevekpansion
and workplace programs such as telecommuting. Other strategies included in the plan focus on

energy efficiency, greening, waste reduction, and energy generation/storage.

The subregional Climate Adaptation Plan, therefore, prioritizes adaptation strategies that aim to
bolster and add resiliency components to existing land use, mobility, greening, and energy
generation/storage strategies put forth in the preceding ClinztitenAPlan.

Roles and Responsibilities: Regional Agencies and Local Governments

The State has acknowledged that regional agencies and utilities play an important role in
protecting communities from the impacts of climate change. In Los Angeles County, the
Southern California Association of Governments, Los Angeles County Metropolitan
Transportation Authority, LA County Sanitation Districts, Metropolitan Water District, West

Basin Municipal Water District, Los Angeles Department of Water and Power, Souther
California Edison, SoCal Gas, among other agencies and local jurisdictions all have sole or
partial responsibility over the protection of people and assets that are at risk from climate
impacts. Several cities and regional agencies have already devattg#dtion plans for their
respective jurisdictions. Council of Governments, like the SBCCOG, can provide cities with
resources and the technical capacity to assess the risk climate change can pose to communities,

as well as develop and implement adaptasitrategies aimeat reducing climateisk.

Profile: South Bay Cities Council of Governmentd The Subregion

The SBCCOG covers the South Bay-sabgion of Los Angeles County a diverse area,

exhibiting a variety of socioeconomic conditions, infragnue types, neighborhood

compositions, and geographies. Over one million people live, work, and recreate in the South
Bay. The sulregion encompasses fifteen cities, as well as parts of the City of Los Angeles and
unincorporated parts of Los Angeles Couritys bounded by the Pacific Ocean to the south and
west, and generally by the City of Los Angeles to the north and east. The area is home to several
distinct landscapes, including theach communitiesf Hermosa Beach, Redondo Beach,

Manhattan Beachpa El Segundo; the relatively flahland communitiesf Torrance’

bTorrance also has a 1.5 mile stretch of coastline
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Inglewood, Hawthorne, Gardena, Lomita, Lawndale, and Carson; ahdliggrePeninsulacities

of Rancho Palos Verdes, Rolling Hills, Rolling Hills Estates, and Palos Verdes Estates.
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Accordingtothe 2017y ear esti mates, the

/
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popul ation for

cities is 758,836. The unincorporated areas of theagion have a total population of 96,184.

The Wilmington, San Pedro, and Harbor City areas of the Citp®fAngeles also fall in the

subregion boundaries, accounting for another 208,566. The total population for the South Bay

subregion is over one million.

The South Bay is a relatively affluent region, with the average median household income and

average perty value for all the cities totaling nearly $100,000 and $860,000, respectively

(Figurell) ; however, there are areas designated

CalEnviroScreenan environmental health screening tool that identifies communities
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disproportionately burdened by and vulnerable to pollution. The South Bay's buoyant economy

supports over 420,000 employees. 45% of people residing in the South Bay territory have a high
school degree or higher. The average median age of residents is just over 40, reflecting an
increasingly aging community. The South Bay residents are predominantly white (54%), with
10% Black of African American, 15% Asian, and less than 2% of Americaannédlaskan

Native, or Pacific Islander. Over 30% of South Bay identify as Hispanic.

Table 1.1: City Profiles

- Total Avg Household Avg Property
South Bay Cities _ Employees
Population Income Values

Carson 92927 $75,517 56722 $402,500
El Segundo 16929 $92,942 65057 $875,600
Gardena 60096 $50,807 31924 $407,000
Hawthorne 87425 $47,636 26580 $461,400
Hermosa Beach 19750 $124,849 7586 $1,220,500
Inglewood 111006 $46,389 30739 $389,600
Lawndale 33191 $54,862 5665 $417,600
Lomita 20707 $62,353 4644 $561,500
Manhattan Beach 35698 $148,899 19826 $1,694,900
Palos Verdes Estates 13591 $180,815 2682 $1,637,600
Rancho Palos Verdes 42463 $124,552 7882 $1,051,000
Redondo Beach 67950 $104,548 30243 $817,300
Rolling Hills 1684 $206,932 538 $2,000,000+
Rolling Hills Estates 8229 $131,471 4045 $1,153,700
Torrance 147190 $85,070 108979 $687,900
City of Los Angele$ 208566 $55,352 N/A $425,788
Unincorporated 96184 $66,647 17225 $419,533
South Bay Subregion 1063586 $97,626 420,337 $860,201

Source: US Census Bureau, 2017

The South Bay offers an outstanding quality of life amidst a thriving economic engine. The area
hosts some of the biggest names in the region
global communications, medicine, military, and business apiolita The South Bay is home to

¢ Harbor Gateway, Harbor i Wilmington, SP
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the Los Angeles Air Force Base, world headquarters for SpaceX and Mattel, American

headquarters for Honda, and key divisions for Raytheon, Lockheed Martin, Computer Sciences

Corporation, Boeing, Chevron, British Petroleunortirup Grumman, Xerox, and many others.

Figure 1.1 lists the largest industries in the South Bay, ranked by total wage payments. The

manufacturing has the highest total wage payments of all industries in the South Bay ($1.52

billion) and is the largest job creator with 67,000 jBbs.

Figure 1.1: South Bay Total Wage by Sectofi

Manufacturing
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Plan Overview

The Vulnerability Assessment provides information on how climate change will impact the South
Bay. It serves as the foundation for developing the Adaptation Strategies. The Adaptation
Strategies are a set of actions tiha SBCCOGan take to help the subgion be better prepared

for the effects of climate change. Both chapters are needed to develop policy and direct resources
to address changing climate conditions.

Vulnerability Assessment The Vulnerability Assessment was developed with the assistance of

subjectexperté and includes a collection of regimpecific data. Through the Assessment,
sensitive populations and potentially impacted sectors were identified and analyzed to determine
the subr e gi onos risk t o climate stressor s. The
components: a summary of climate projestipa social vulnerability assessment, and sector

analyses.

Climate Projections This section identifies and quantifies the climate stressors, or climate

exposure the South Bay is projected to experience, using data freAu&atlorg

Social Vulnerability- The social vulnerability assessment can

help identify locations that will likely experience greater Climate stressors are a condition,

climate exposure and have heightened sensitivity to climateent, or trend relatedo climate
va&iability and change that can

rns ) .
exacerbate hazards such as increasi
and increased sensitivity to wlate change, and have lessrequency and intensity of drought

ﬁQnditions

stressors. Vulnerable communities experience heightened

adaptive capacity to cope with, adapt to, or recover fro

climate impacts. Indicators of social vulnerability were selected

with the input of membecities. This section maps indicators to highlight neighborhoods where a
greatempercent of the population is particularly susceptible to climate stressors based on social and
economic indicators. A Heat Vulnerability Index was developed to determine the spatial
distribution of heat wave vulnerability. These indices identify which camtes are most at risk

from these respective hazards.

4 Juliette Hart USGS Nick SadrpourUSC Sea Grant, ElizabeReidWeinscoatlJCLA Grand Sustainability Challeng@on Keeley, UCLA
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Sector Analysis Sectors considered in this plan include Water Management, Energy

ManagementBiodiversity,Coastal Managemerifransportatiorand Climate MigrationThe
SBCCOG, in accordance with the Adaptation Planning Guide, examined specific sectors in order
to categorize potential climate change impacts as well as identify existing plans and strategies

that have been developed or implemented within the region.

Adapation Strategy Areas that will experience the greategposureo climate hazards in the

nearterm, have high numbers sénsitivepopulations, and lack the social, politicai financial
capacityto cope with the impacts of climate change, shoulgrmitized for adaptation action
and funding.The adaptation strategy development phase translat®atherability Assessment
into implementable actions that mitigate identified ri§lhe SBCCOGselectedhigh-level
adaptation strategiesvith respecto the sectors discussed in the Vulnerability Assessnaamied

to better educatend equip South Bay cities tespond tdahe threats climate change poses on their
communities Only strategiegor which the SBCCOGuvould bethe implementing agenoyere

consideredind selectetbr this Plan.
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Part 1:Vulnerability Assessment

The Vulnerability Assessment identifies the risks that climate change poses to the South Bay.
Specifically,iti dent i fi es the regionds potenti al exXpos
sensitivity of people and assets to climate exposures, and analyzes how the changing climate will

impact different sectors.

The SBCCOGO6s Vul ner abi tadets fyom A gasety ofsoneas.tWhilethe | u d e
SBCCOG prepared some sections interrfathych of the discussion and analysis of climate

impacts on specific sectors came from reports and plans that have been developed by subject
experts and external agenciébe planning team reviewed all relevant information found in

existing plans and reports and used best practices from other vulnerability assessments and
adaptation plans to aid in the development of thisregimnal Vulnerability Assessment. Larger

datagts and regional (countgvel or larger scale) reports were synthesized and scaled to the
subregional or city level in order to make the information relevant to South Bay stakeholders.

This effort allows South Bay cities to better engage with the distearg to their communities.

In this Vulnerability Assessment, the following climate projections and hazards were included:

1 Temperature 1 Flooding
1 Precipitation 9 Drought
1 Wind 1 Wildfire

1 Sea Level Rise
In addition to the Vulnerability Assessment generated for theR&ghional Adaptation Plan, the
SBCCOG has generated preliminary vulnerability assessments for each of its member cities.
Thesecity assessments include a summary of climate piojesta risk assessment of critical
facilities?, and a social vulnerability analysihe South Bay areas of Los Angeles County, the
City of Los Angeles, and the Port of LA were not included in thespscific planning exercise.
References for these areas can be obtained in other plans specific to their jurisdiition.

specific assesnents can be found Appendix A of this document.

€ Critical facility data was collected and aggregated from a combination of open source data and verified by SBCCOG gitiasp atiad

overlay analysis of critical facilities and vulnerable populations (social vulnerability) was prepared internally.

f Critical Facilities and Social Vulnerability are mapped with respect to relevant hazards.

9 The assessment of critical facilities is included in-sjpgcific vulnerability assessments given the granularity of the data

" The vulnerability of the Portof LA s addr essed in ASea Level Ri se Vulnerability Study f
Sustainability Plan released in Spring 2019.
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Climate Projections

As part of the technical work to prepare the Adaptation Plan, the SBCCOGeaedotare
projections for temperature, precipitation, and wind fromAtdpt. The SBCCOG also

referenced scientific reports to determine the extent of sea level rise

and how climategelated hazards including floods, wildfires, and
Representative Concentrated

Pathway (RCP) is a greenhouse

These projections are based on the standardized climate change9as concentration trajectory or

: . forecast.
scenarios from the Intergovernmental Panel on Climate Change

drought will change inrequency and severity by 2050 and 2100.

(IPCC) Representative Concentrated Pathways (RCP) scenarios:

the Aimitigatifag®) szrehatrhe FHRECPIi ness as usual o
from the State Office of Planning and Research recommends local agencies and jurisdictions

utilize the business as usual (RCP 8.5) for planning out to 2050 and utilize a risk management
approahb for the selection of emissions scenarios past 2a®ls recommendation was used to

develop this vulnerability assessment.
Temperature

Climate change is expected to increase overall global temperafbsgrvations over the past
centuryindicate that temperature has increased across southern California. Based-261896
temperature records for the California South Coast National Oceanic and Atmospheric (NOAA)
Climate Division, which encompasses the LA region, researchers found signiferads in

annual average, maximum, and minimum temperature around 0.16°C per decade. Every month
has experienced significant positive trends in monthly average, maximum, and minimum
temperature. Monthly average and minimum temperatures have increasedsthin September

and monthly maximum temperatures have increased the most in January, with each trend
exceeding 0.2°C per decade. Recently, the California South Coast Climate Division has
experienced sustained record warmth. The top 5 warmest yearmmdf annual average
temperature have all occurred since 2012: 2014 was the warmest, followed in descending order:
2015, 2017, 2018, 2016, and 20%2.
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Consistent with projections set forth in the Los Angeles Regidh@lithate Assessment,
average tempatures are projected to increase around 4° F by theemtliry, and 7° F by the

late century. Table 2.1)

Table 2.1: Average Temperature Projections for the Subregion

s Projected Projected Projected Projected Projected
South Bay Cities P Annual Mean Annual Mean  Annual Mean Annual Mean Annual Mean
for 20202049 for 2040-2069 for 2040-2069 for 2070-2099 for 2070-2099
(1960-1969) (RCP 8.5) (RCP8.5) (RCP4.5) (RCP8.5) (RCP4.5)

Carson 73.0 755 77.3 76.2 80.0 77.3
El Segundo 706 73.2 749 738 775 748
Gardena 720 744 762 750 78.8 761
Hawthorne 706 732 74.9 73.8 775 74.8
Hermosa Beach 70.8 73.6 750 73.9 77.3 74.8
Inglewood 71.1 735 753 74.2 78.0 752
Lawndale 71.6 74.0 75.7 746 78.4 756
Lomita 72.0 74.2 76.0 74.8 78.7 759
Manhattan Beach 708 73 75.0 739 777 749
Palos Verdes Estates 708 73 747 736 774 746
Rancho Palos Verdes 71,6 739 75.6 745 78.3 75.5
Redondo Beach 71.2 73.6 75.4 74.2 78.0 75.3
Rolling Hills 710 73.3 750 73.9 777 74.9
Rolling Hills Estates 70,8 730 74.7 736 774 74.6
Torrance 71.6 73.9 75.7 74.6 78.4 75.6
South Bay COG 72 74.4 76.2 75 78.8 76.1

Source: cahdapt.org

Figure 2.1 provides annual averages of observed and projected maximum temperature values for
the South Bay under the business as usual (RCP 8.5) scenario. The gray lir20(®)56
observed data. The colored lines (2WA.0) are projections from four downscatdidhate

modelsical |l ed LOCA model s. These model s were sel

' The newly developed LOCA downscaling method estimates-§icale (6km) climate detail using systematicdrisal effects on topography on
local weather patterns.
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Team Research Working Group as the most relevant for the State of California and used in the
Californiads Fourth Projacteddutues aitate iomghese fosrs e s s me n't
models can be described as producing:

A warm/drysimulation (HadGEMZES)
A cooler/wettersimulation (CNRMCM5)

An averagesimulation (CanESM2)

= = =4 =4

A model simulation that couples the atmosphere and ocean general circulation models
togethe with the land and sea ice modules (MIROCS)

While there is some variatioRjgure 2.1 depicts an upward trend that is consistent for all four
LOCA models.

Figure 2.1: Annual Average of Observed and Projected Maximuniemperature in the South Bay

Maximum Temperature

User Defined Area
Emissions continue to rise strongly through 2050 and plateau around 2100 (RCP 8.5)

Range of annual average values from all 32 Modeled Daata (2006—2009)
LOCA downscaled climate models B HadGEM2.ES
Modeled Variability Envelope B CNEM-CMS
CanESh2

Observed Data (1930—2003) B MIROCS

54
82
80
78

76

: (e

70

Maximum Temperature (°F)

1960 1980 2000 2020 2040 2060 2080

Source: cabhdapt.org
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The subregion will experience an increase in average annual heat in a variety of ways, including

increased number of extreme heat dayb(e 2.2) and warmer summer eveningsable 2.3).
The number of extreme heat days isj@cted to rise through the year 2100, where the average

year could include 17 extreme heat dlays under
Extreme Heat

A prolonged period of abnormally hot weather is defined as a heat wave. Heat waves can have

an impact on both the environmeimicluding

habitat and public health. Research and studies A heat wave in September 2007 lasted only one

have provided evidence that the second warm week but resulted in 18 heat-related deaths.

night- when thenterior of households is expected
to rise due to outdoor temperatureshave an increased negative effect on morbidity and
mortality. In addition, the impacts of heat waves are geographically variable in nature as local
populations adapt to the prevad climate via physiological, behavioral, cultural, and

technological adaptatiord.

For this Vulnerability Assessment, an extreme
maximum temperature egeds the 98historical percentile of maximum temperatures based on

daily temperature maximum data between 1961 and

1 9 96 i the City of Torrance, for example, the extreme

The July 2018 heat wave caused major  heat day threshold is 92.6 °F. Any temperature that exceeds
outages impacting roughly 35,000 _ )
LADWP customers. Southern 92.6 °F is consided an extreme heat day. The average

California Edison reported 19,000

threshold temperature of all cities in the South Bay is 91.08
outages.

°F. Between 1960 and 1991, the saljion averaged 4.4

extreme heat days per year.

Table 2.2: Historic and Projected Average Number of Extreme Heat Days

South Bay Cities Threshold Observed Projected for Projected for  Projected for  Projected for = Projected for
Temp (F) (1961-1990) 20202049 20402069 20402069 20702099 20702099
(RCP 8.5) (RCP8.5) (RCP4.5) (RCP8.5) (RCP4.5)
Carson 934 5 5 9 6 18 8

I Average of cities for sutegional estimate was used becatseadapt does not allow usdefined areas (SBCCOG outline shapefite)this
tool. For period 20222050, only RCP 8.5 per ORfiidelines were used.
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El Segundo 899 5 5 8 6 18 8
Gardena 921 5 5) 8 5 16 7
Hawthorne 89.9 5 5 8 6 18 8
Hermosa Beach 902 5 5 9 6 18 8
Inglewood 905 5 4 8 6 18 7
Lawndale 91.4 5 5) 8 6 16 7
Lomita 92.6 5 5 7 5 15 7
Manhattan Beach 90.2 5 5 8 6 18 8
Palos Verdes Estates 91.2 5 5 7 5 15 7
Rancho Palos Verdes 92.1 4 5 7 5 15 7
Redondo Beach 90.8 5 5 8 6 17 7
Rolling Hills 91.7 4 5 7 5 14 7
Rolling Hills Estates 912 5 5 7 5 15 7
Torrance 91.8 5 5 7 5 16 7
Subregion Average 91.2 4.5 5.1 7.9 5.4 16.5 7.3
Source: cahdapt.org
Table 2.3: Historic and Projected Average Number of Warm Night$
South Bay Cities Threshold Observed Projected for Projected for Projected for ~ Projected for  Projected for
Temp (F) (19601989) 20202049 20402069 20402069 20702099 20702099
(RCP 8.5) (RCP 8.5) (RCP 4.5) (RCP 8.5) (RCP 4.5)
Carson 68.5 4 17 35 20 75 28
El Segundo 68.1 4 20 40 23 84 35
Gardena 68 4 17 35 19 77 29
Hawthorne 681 4 20 40 23 84 35
Hermosa Beach 67.6 4 16 33 18 75 28
Inglewood 68 4 18 39 22 84 34
Lawndale 67.9 4 17 35 19 77 29
Lomita 669 4 15 30 17 68 25
Manhattan Beach 67.8 4 18 36 20 80 31
Palos Verdes Estates 658 4 15 30 17 68 24
Rancho Palos Verdes 6638 4 15 30 17 68 25
Redondo Beach 679 4 17 35 19 77 30
Rolling Hills 660 4 15 30 17 69 25
Rolling Hills Estates 65.8 4 15 30 17 68 24
Torrance 672 4 16 32 18 73 27
Subregion Average 674 4 16.5 33.7 18.9 74.8 28.7

Source: cabdapt.org

K Average of cities for sutegional estimate used beca@a-adapt does not allow users to insert wafined area (SBCCOG outline shapefile).
For period 2022050, only RCP 8.5 per OPR guidelines were used.
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Precipitation

Most climate scientists agree that precipitation in Los Angeles is highly variable from year to
year. As a result, there is some ambiguity around what the effect climate change will have on
precipitation levels throughout the South BEyomyears 19641990 the sulvegion received an
average of 12.9 inches of rainfall per y&aProjections indicate thewell be only small changes

in average precipitatioTable 2.4); however dry and wet extremes are both expected to increase
in the future These extremes will vary from one year to another with wetter winter conditions
offset by the drier spring conditions. By the I&tE' century, the wettest day of the year is
expected to increase in the sidgion about 20%. The overall result, howelgg projected

increase in the frequency of dry yeéts.

Table 2.4: Average Precipitation Projections for the Subregion'

SBCCOG Historical Projected for Projected for Projected for Projected for Projected for
Service Annual Mean 20202049 20402069 20402069 20702099 20702099
Territory for 1961-1990 (RCP 8.5) (RCP 8.5) (RCP 4.5) (RCP 8.5) (RCP 4.5)
(Observed)
Precipitation 12.9 13.9 13.4 13.4 15.6 13.4
(inches)

Source: cahdapt.org

Extreme precipitation events are days during a water yearS€mtwith 2day rainfall totals

above arextreme thresholdf 1.09 inche$! The South Bay is projected to experience

approximately 23 more extreme precipitation events per year byafraentury under a

business as usual scenario (2@0®9, RCP 8.5Figure22s hows esti mated i nter
Level 0) of e x tevedsnehichpareexceeged anaverage once every 20-years

and how it increases in a warming climate over historical;caeidury and lateentury time

periods. Data is shown for a 6x6 km grid cell in the central South®dgregion under the

businesss usual scenario (RCP 8.5) (projections for each city are similar). The gray line (1950

2005) is observed data. The colored lines (2B080) are projections from the four downscaled

climate models (LOCA):

! SBCCOGboundary was used for data collection

"The extreme threshold sets the conditions for whi clowestapuabci pi tati on
maximum precipitation accumulation in the historical record (1B80).

" Cities can select a grid cell that encompasses their city eadeat.org/tools/extrerqgrecipitation
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Figure 2.2: Changes in Intensity of Extreme Preagiitation Events

Extreme Precipitation events are days dunng a water year (Ocl-Sep) with 2-day rainfall totals above an extreme threshold of 1.09 inches

B Observed B HadGEM2-ES (Warm/Drier) B CNRM-CMS (CoolerWetter) B CanESMZ (Average) B MIRCCS (Complament)
55% Confidence Intervals

Return Lavel {Pre dpitation ininches)

Oct 1961 - Sep 1550 Ot 2008 - Sep 2084 Ot 2070 - Sep 2059
Historical Mid-Canbury Lafe-Cantury

Sourcercal-adapt.org

Wind

Globally, wind speeds have fallen by as much as 25% since the Y9#0s.phenomenon,

termed O6stillingé is a consequence of rising
differences in temperatutetween two locationd he bigger the difference between warm and

cold air, the stronger the wind. One effect oftbglbwarming isa smaller global temperature

differential

In the South Bay, Santa Ana winds carry haginsity air from a higher elevation down under the
force of gravity. The Santa Ana winds blow in an offshore direction steered by the topography
ofthec oast al hills and valleys. These winds are

variability, and their high speed and low relative humidity can drive destructive wildfires.
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In urban areas like the South Bay, a reduction in wind could contribirteremased smog and

compound heatelated impacts. On the other
d In October 2018, Santa Ana wind gusts

_ o reaching 75 mph knocked out power to
wind speeds suggest a potential risk of more than 30,000 Southern California

windstorms that can disrupt power Edison and 500 Los Angeles Department
of Water & Power customers.

hand, over the next 20 years higher projecte

distribution among other adverse impacts.

Table 2.5 highlights how daily average wind
speeds are projected to change throughout the Sout(FBpye 2.3) corresponding to projected

temperature changes associated with different emissions scenarios.

Table 2.5: Historical and Projected® Daily Average Wind Speeds

Map Grid Hisftoricgl Average Erojected Erojected Erojected Erojected Erojected
CaIID  Locsannsamsay | OIS OSess M ey Mot s’ st

(Figure 4) 19502005 (RCP 8.5) (RCP 8.5) (RCP 4.5) (RCP 8.5) (RCP 4.5)
-- 2.88 6.83 1.54 2.11 3.36 5.62

B El 3.43 6.54 1.53 2.05 3.29 4.99
Segundo/Manhattan
Beach

C Hermosa Beach/  3.49 5.77 1.54 2.05 3.33 5.07
South Redondo
Beach

D Palos Verdes Estate 3.43 5.77 1.60 2.11 3.47 5.40

E West Rancho Palos 3.52 7.16 2.19 2.84 4.73 7.80
Verdes

F Inglewood 2.79 5.67 151 2.05 3.00 5.38

G Hawthorne/Lawndal 2.68 5.21 1.49 2.02 3.09 4.78
e/North Redondo
Beach

H Torrance 2.64 4.97 1.46 2.06 3.14 4.86

| Rolling 2.64 4.85 1.48 2.16 3.19 5.04
Hills/Rolling Hills
Estates

© LOCA model: CanESM2
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J EastRancho Palos = 3.27 5.10 1.52 2.54 3.19 5.82
Verdes
K == 2.74 5.52 1.56 2.11 2.88 5.25
L Gardena 2.61 5.02 1.53 2.08 3.00 4.70
M West Carson 2.55 4.76 1.48 2.12 3.06 4.77
N Los Angeles 2.55 4.61 1.47 2.22 3.12 4.94
(o) Los Angeles (San | 3.17 4,78 1.49 2.63 2.89 5.67
Pedro)
P - 2.67 5.27 1.64 2.23 2.88 4.95
Q = 2.52 4.71 1.63 2.20 2.85 4.48
R East Carson 2.44 4.39 1.55 2.24 2.93 4.55
S = 2.41 4.17 1.49 2.35 2.96 4.70
T - 3.03 4.20 1.45 2.77 2.89 5.33

Source: cahdapt.org

Figure 2.3: Wind Projection Grid Cell IDs

RE. Garmin, (¢) O nd the GIS

use! community
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Sea Level Rise

Climate change is expected to increase rates of sea level rise around the world. Caused by

thermal expansion of seawater and the melting of ice caps, global sea level rise is expected to

accelerate due to increasing rates of ice cap and glacier melte&oLith Bay subegion is

home to beach and peninsula cities. The South

Bayo6s

defining

coast al areas

features for

B 2088 CalNa@nstord ddvd s2bnlilliBnfinfdgmagdst €
t trahquisepthesn Cofifgrniay Toelaragsh ¢ j o n

concentration of property damage occurred Redondo

values and natural environment. Cities that

have beaches include ElI Segundo, Hermosa

Beach.

Tanuary 1988 Storm Damage and Cleanup Cost Estimates

Beach Manhattan Beach, Redondo Beach, an __ Locarions $ Damags
. . Ventara ]

Torrance. The peninsula area is home to Maliba
Zumna Beach 2,00
. . WManhattan Beach 1,500
residents of Palos Verdes Estates, Rolling Hermosa Beach 13000
Redonde Beach 16,000,000

. . . LA~ i

Hills, Rolling Hills Estates, and Rancho Palos S 25,000
Huntington Beach 4,500,000
Pacific Coast High EF0,000
Verdes' Laguna Beach - 1,150, 0300

San [Mego

£, 700, TH0

Sea levels are projected to continue to rise in
the future, but to what extenaries largely on different emissions scenarios and uncertainty to
the extent warming will have on climate systems. Authors of'fr@lifnate Assessment suggest
that sea levels could be as high as 2.87m (9.4 ft) by £100.

The California Coastal Commission has released Guidance (2018) on how to assess and address
sealevel rise risks in loal communities?® This guidance is consistent with previalisection
from the Ocean Protection Council (20%°8)n

sealevel rise scenarios to use in planning and
“The damage could have been much worse if sea

levels were higher, since sea levels determine the
degree of damage waves can inflict on the
shoreline.” -AECOM Report

development by coastal communities and state
agenciesSpecifically, theCoastalCommission
recommendsé a | | communities eval
impacts from thenediumhigh risk

dablaz6&l2i7,st ed it

local governments should also include ¢xéreme risk aversioscenario to evaluate the

aversions cenari o.

vulnerability of planned or egting assets that have little to no adaptive capacity, would be
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irreversibly destroyed or significantly costly to repair, and/or would have considerable public

health, public safety or environmental impacts should that level of sea level rise occur.

While only advisory, if a community wants to construct in the coastalizermether a

community

has

a Local

Coast al

Program

Coastal Commission, which will in turn expect the city to have considered mditnmisk

sealevel scenarios consistent with Commission guidance documents.

Table 2.6: Sea Level Rise Probabilistic Projections by Risk Aversion and Emission

Scenarios

LIKELY RANGE ' 1-IN-20 CHANCE }I-IN-ZOO CHANCE

DIA
50% probability 66% probability 5% probability 0.5% probability
sea-Jevel rise meets sea-level rise sea-level rise meets | sea-level rise meets
or exceeds... Is between... or exceeds... or exceeds...
:f; Medium - High Extreme
Aversion Risk Aversion Risk Aversion

High emissions 2030 0.4 0.3 - 05 0.6 08 1.0

2040 06 0.s - 0.8 1.0 1.3 1.8

2050 0.9 0.6 - 11 1.4 1.9 2.7
Low emissions 2060 1.0 06 - 1.3 1.6 24
High emissions 2060 11 08 - 1.5 1.8 26 39
Low emissions 2070 11 08 - 1.5 19 31
High emissions 2070 1.4 1.0 - 19 2.4 3.5 5.2
Low ~.'77;r.‘.‘1:vr<. : kuJ lr,Sv 0.97 - 7{8> f 72.3‘ 39 o
High e 2080 1.7 1.2 - 24 30 45 6.6
iﬂn’ -:‘: It‘ij 1.:1 ] NI.O - 27.17 ) 2.5 4A77
High emissions 2090 21 1.4 - 29 36 56 83
Lowe 2100 1.6 1.0 - 24 32 57
High emissions 2100 2.5 16 - 34 4.4 69 10.2
Low emissions 210° 17 1.2 - 2.5 14 6.3
High emissions mo* 2.6 1.9 - 3s 4.5 73 ne
lTn emissions 2120 19 1.2 - 28 39 74
High emissions 120 3 2.2 - 4. 5.2 86 14.2
Low emis 2030 21 13 . 3 4.4 B.5
High emiss 2130 33 2.4 - 46 6.0 100 16.6
Low emissions 2140 2.2 1.3 - 34 49 9.7

2140 5.7 26 - 52 6.8 na 191

050 24 13 . 38 5‘.‘; no

150 a1 2.8 . 58 57 15.0 219

Source: OPC Sea Level Rise Guidan
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Table 2.7: Sea Level Rise Probabilistic Projections for Los Angeles (OPC 20£8)

Projected Sea Level Rise (in feet): Los Angeles
Probabilistic Projections (in feet) H++ Scenario
(based on Kopp et al. 2014) (Sweet etal. 2017)
Low Risk Aversion M'edium-High Extreme Risk Aversion
Risk Aversion
Upper limit of "likely range" 1-in-200 chance Single scenario
(~17% probability SLR exceeds...) | (0.5% probability SLR exceeds...) | (no associoted probability)
2030 0.5 0.7 1.0
2040 0.7 1.2 1.7
2050 1.0 1.8 2.6
2060 13 2.5 3.7
2070 1.7 33 5.0
2080 2.2 43 6.4
2090 2.7 53 8.0
2100 3.2 6.7 9.9
2110* 33 7.1 11.5
2120 3.8 83 13.8
2130 43 9.7 16.1
2140 49 111 18.7
2150 5.4 12.7 21.5
Source: OPC Sea Level Rise Guidan
Flooding

Current modeling is limited in its ability to produce quantitative estimates of the effect of climate

change orilooding;, however, an understanding of the basic features of climate change allows for

a qualitative assessment of impacts on flogldted hazals.
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High frequency flood events (e.g.-¥8ar floods) Wl likely increase with a changing climaté

During the LA County flood of 2005, 16.97 inches
of rain fell in 15 days, causing the LA River basin to
overflow. The flood cost approximately $5 million in
property damage and caused 17 deaths.

Along with reductions in the amount of the
snowpack and accelerated snowmelt,
scientists project greater storm intensity,
resulting in more direct runoff and
flooding 2® With the added potential

increases in the frequency and intensity of

wildfires due toclimate change, there is potential for more floods following fire, which will

increase sediment loads and impact water qu&iifys the flow of water and landscape changes,

what is currently considered a 1§6ar flood may strike more often, leaving maoynenunities

already exposed to flood hazards at greater?fisk.

As shown inFigure 2.4, flood designations throughout the South Bay primarily fall into three

categories:

Figure 2.4 South Bay Flood Zones

High Risk Areas

1 AT areas with a 1% annual
chance of flooding
1 AE/" the base floodplain
where base flood elevations
are provided. AE designated
areas are subject to mandator
flood insurance purchase
requirements and floodplain
management standards.
AHI areas with a 1% annual
chance of shallow flooding, .
usually in tlke form of a pond, | |zonE w

| | zONE 'AE

[ zonE ‘AR
| | zonE D
from 1 to 3 feet. | |ZONE v

[ ] zoNE vE'

with an average depth ranging

ZONE ‘X' (sub-zones)

[ 0.2 PCT ANNUAL CHANCE FLOOD HAZARD

[ 1 PCT DEPTH LESS THAN 1 FOOT

[ AREA OF MINIMAL FLOOD HAZARD

[ AREA WITH REDUCED FLOOD RISK DUE TO LEVEE

0

125 285 5 Miles|
| Sl e ot T |2 B |
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1 V,VEPi coastal areas with a 1% or greater chance of flooding and an additional hazard associated
with storm waves.

Moderate to Low Risk Areas

1 X1 Area of minimal to moderate flood hazatgually between the limits of the 100 year
and 500year floods. Sualesignations are provided in Figure X to describe the risk
associated with a Zone X designation.

Undetermined Risk Areas

1 D areas with possible but undetermined flood hazards. No flaadrd analysis has been

conducted.

El Nino

El Nino and La Nina are opposite phases of what is known as the EBd¥utbern Oscillation
(ENSO) cycle. The ENSO cycle describes the fluctuations in wind patterrsjrsace
temperatures, and oceatmosphere interactions across the Equatorial Pacific. El Nino events
are characterized by higher than normal sea surface temperatures in the eastern and central

tropical Pacific Ocean and can result in higher rainfall for the California €bast.

El Nino has a major impact on the

During the El Nino Event of 1983, Los Angeles County weather and flooding conditions of the
experienced 31 inches of rainfall between October and

September (average is 14.93 inches). Across the state, Pacific coast. During El Nino winters,
the El Nino Storms cost 17 lives and over $850M worth storm tracks often dip further south than
of damage.

their normal track and directly impact

Southern California with more frequent
storms, increased chances of heavy rainfall and higher meghkts with accompanying floods,

landslides, and coastal erosion.

A scientific paper published in Nature in 2014 used 20 climate models to assess changes in El

Nino behavior assuming climate change over the next 100°Y€Bingy found a consistent

patten across most models, doubling the frequency of intense El Nino eVhatprobability of
al2Byear intense EI Nino (such as those in 198:

1/10 years. Although there remains much uncertainty over the effedimate change on

PZone V flood zones do not have base flood elevations, while Zone VE has base flood elevations derived from detailed analyses.
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climate variability such as El Nino, the most damaging events in California will likely be driven

by El Nino storms in combination with high tides.

Tropical Cyclones and Storms

There is a low frequency of tropical cyclones makargifall in Southern California due to low
seawater temperatures and nawibstward track® Such cyclones usually require warm water
(>26.5°C; 80°F), but the coastal waters in California rarely rise above 24°Celsius (75°F).
Another reason for the low prahiéity of hurricanes in California is the general northwestward

or westward direction of tropical cyclones, steering them away from land. Climate change may
affect the frequency, intensity, and location of tropical cyclones. A study by Mendelsohn et al.
(2012) used four different models to estimate tropical cyclone tracks in the current and future
climate?® They observed increasing storm power in the northeast Pacific consistently over the
four models, which may indicate increased future storm activitpuilern California; however,
there are currently few studies that have investigated the effect of climate change on tropical

cyclones and storms for this area.
Drought

Most of the imported water used in the South Bay subregion ultimately comes from snowmelt
originating in the Sierra Nevada range. Researchers at UCLA found that more precipitation will
likely fall as rain rather than snow and acclewed snow will melt sooner than in modern

history due to elevated temperatut®as a result, runoff will occur earlier in the season and in
greater volumes, making capture for use much more difficult in the fftReduced winter

precipitation levels ahwarmer temperatures

During the 2011-2015 drought, human caused have greatly decreased the size of the Sierra

warming reduced Sierra Nevada snowpack Nevada snowpack (the volume of

levels by 25%. accumulated snow), which in turn makes less

fresh water available for communities

throughout California. By the end of this
century, Cal i fdasnowpaakissproj8dted to experiece ®%H loss,
corresponding to emissions scenarios RCP 4.5 and RCP 8.5, respectively, from the historical
(1981-2000) April average. Continued decline in the Sierra Nevada snowpack volume is
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expected, which may ledd lower volumes of available imported water. Adding to this

situation, external factors such as increased demand on imported supplies outside of the Los
Angeles region will likely amplify the problem and lessen the dependability of imported water
sourcedo the regionThe South Bay currently imports approximately 72% of its water supply,
though water agencies in the region have taken steps to decrease their reliance on imported water
by investingmore aggressiveliyn local water sources including groundesand recycled water.

Further discussion on the vulnerability of the water reliability is addressed in the sector analysis

section of this plan.

Wildfire

A wildfire is an uncontrolled fire spreading through vegetative fuels and is one of the hazards in
the subregion that poses a substantial risk to life and property. In addition to this direct threat,

smoke released during an event can have a detrimehtaleft on t he subregi ond

In 2012, the California Energy Commission (CEC)

commissioned a projection of wildfire risks for California.  The last major wildfire on the Palos
Verdes Peninsula burned 230 acres in
the Portuguese Bend area in August
projections for 2039, 2069, and 209Figures 2.5 & 2.6 2009, damaging six homes and forcing
hundreds of evacuations.

The report provides baseline wildfire risk, as well as

show baseline (1972000) and change in wildfire risk by

2039 under a mediwhigh emissions scenafidHighly In 2005, more than 200 acres were
scorched near Del Cerro Park in

urbanized areas (with less vegetation) are not at high risk Rancho Palos Verdes.

of wildfires due tansufficient fuels to carry a fire,

regardless of weather conditions.

9 Under the mediunmigh emissions scenario, it is assumed that carbon concentration in the atmosphere will reach 832100

30| Page



Figure 2.5: Baseline Wildfire Probability (1977-2000)
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Figure 2.6: Percent Change in Wildfire Probability (Baseline2039)
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Figure 2.5 & 2.6 indicate that there will be an increased, though small, fire risk on the Palos
Verdes Peninsula. The average wildfire risk for the designated area during the baseline period is
30.88%. In 2039 under a meditmgh emissions scenario, that average incre@msg®.37%, a
negligible change.

Another scenario to consider is the overwhelming importance of Santa Ana winds, illustrated by
the relation between burning patterns and climate. Scientists at UCLA found that two types of
fire contribute equally to southeCalifornia historical fires from 1952009. Rapidly

expanding, winetriven Santa Ana fires, which occur mostly in September through December,
were found to be concentrated in hgind corridors and coastal areas. The study prejbet
Southern Califania will experience a 64% increase in area burned by-208Q from Santa Ana

fires relative to 198200033

Wildfires may start for any number of reasons, including arson, human error, or lightning,
irrespective of climate change. Throughout the westertetdiStates there is a strong

relationship between drought conditions and fire actifitjowever, in southern California

during the twentieth century, there was a surprisingly weak relation between drought and area
burned® but length of drought playedrale in extending the fire seas#tSince the
temperature/humidity threshold required for a wildfire event is met every year in southern
California, global warming is less responsible for increased fire frequency compared to other

considerations (such aspulation growth) in the South Bay.

One of the difficulties in sorting out the role of climate in driving fire is that fires started by
humans play a major role in the bioregion and complicate the interpretation. For example,
drought indices are closelymelated to the area burned during the twentieth century. Human
population growth also parallels these changes in area burned, and increased fires started by
humans are likely a major contributor to the late twentieth century increase in burning. It is
estmated that humans account for over 98% of all wildfires in the lower foothills and coastal
zone®” With increasing population growth, fire suppression efforts have worked hard to keep up
with increasing numbers of fires; however, twentiegimtury fires hee been more abundant in

Southern coastal California than historically was the cdse.
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Social Vulnerability

Vulnerability is a function of exposure, sensitiviagnd adaptive capacity. Specifically, social

vulnerability is a function of diverse demographic and secienomic factors that influence a
communitybés sensitivity to climate change. I n add
SBCCOG las mapped different factors of vulnerability at the ceitiaed level to identifyareasthat

have greater risk of negative health outcomes for people (morbidity and mortality) from climate stressors.

In consultation with membagities, the SBCCOG develed a list of facto® or indicators-to consider

in the vulnerability analysis, listed ifable 3.1.

Table 3.1: Vulnerability Indicators

Vulnerability Indicator Data Collected Hazard Data Source
Type
Exposure Historical Hottest Day | Temperature Heat UCLA--IOES
(increases
vulnerability)
Sensitivity Population Density Total Populatior(per square meter) All American Community
- - Survey 2017 5rear
0,
(increases Poverty Percent of population 200% below the poverty line| All Estimates
vulnerability) | Children Percent of population under the age of 5 All
RentBurdened Percent of population spending over 50% of their | All
income on rent
Education Percent of population over 2fithout a highschool | All
diploma
Linguistic Isolation Percent of househol ds -t Al
well &
Single Parent Percent of households with children with single heq All
of household
No Insurance Percent of populatiowithout health insurance All
Chronic Disease Percent of population with COPD, coronary heart | All, Heat
disease, asthma, and/or diabetes.
Disability Percent of population with a disability All
Access to Vehicle Percent of households withoatcess to a vehicle All
Outdoor Workers Percent of population (16+) who work in constructii Heat
Elderly Living Alone Percent of population over the age of 65 and living All
alone

" Census tracts are subdivisions of counties for which the Census collects statistical data.
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Mobile Homes Percent of housing units that are mobile homes Flood
Homeless Percent of population experiencing homelessness| All LAHSA Homeless
Count 2018
Adaptive Tree Canopy Percent of tree canopy Heat National Land Cover
Capacity Database
Impervious Surfaces | Percenimpervious surface Flood National Land Cover
(reduces
i Database
vulnerability)
Access to Air Percent of population with air conditioning Heat Pacific Institute
Conditioning (20092011)
Cooling Centers Location of cooling centers in the South Bay Heat LA County LMS Data
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Indicators

Although disaster impacts can vary from hazard to hazard, vulnerability ind&ators

measurable variabl@sallow for the quantification and comparison of climate risk across the

subregion. The
indicators selected to
measure vulnerability
focus on differen
thematic areas:
physical,
demographic, social,
economic and
environmental
vulnerability.
Understanding
vulnerability factors
and the populations
affected is critical for
crafting climate
change adaptation
policies and disaster
response strategies.
This is also important
to achieving climate
justice, which is a
concept that no group
of people should
disproportionately
bear the burden of
climate impacts or the
costs of adaptation.

Population
Density

Areas with greater
population, all else
beingequal, are
inherently more
vulnerable than areas
with less population.

High population densities can complicate evacuation plans and the built infrastructure of cities,

PMaya Vista

Population Density
|| 0000099 - 0.003042
[ 0003043 - 0.005650
I 0005651 -0.009110
I 0009111 - 0014855
[ city Boundaries

[ | census Tracts

Hungngon
Mork

South Gy

Lynw

VO Ow e 0ok

L on

such as large, higbccupancy buidings, can make them particularly vulnerable tarcéyfees
of climate hazardsT'his map shows population per square meter by census tract.
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Poverty Rate

Poverty, defined as the percent of individuals 200% below federal poverty level, limits the
't restr

acquisition of basic material necessities and ability to live a hgalihf e .
access to housing,

food, education, jobs, S
and transportation. TRt
Poverty is associated indevood g
with societal ‘
exclusior® and higher
incidence and
prevalence of mental o S oo
illness?° People in
poverty are more g N .
likely to live in Maghattan

B&dch ' Caircanzl
dangerous or under

resourced ; '

environments and
work in hazardous S

" et
conditions. They are i -q nce

Cziraer)

more likely to be
uninsured and to
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many other sensitivity
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Children Under the Age of 5

Children under 5 years old are especially vulnerable to the health impacts of climate change. Due
to physiological and developmental factors, children are disproportionately impacted from the
effects of heat
waves, air pollution,
infectious illnesses,
and trauma resulting
from climate Plays Vista
changé®? Children
are dependent on
their caregivers for
response to esgme
weather events such
as wildfires and
floods. Children,
infants, and
pregnant women are
vulnerable to
increased heat
exposure because
they may not be able
to efficiently
thermoregulate®3
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Rent Burdened Population

Rentburdenedgopulations are measured by the percent of the population spending over 50% of

their income on housintf.Rentburdened families have less savings and are often not in a

financial position to pay

associated costs of
preparation for and e
recovery from natural Fiasd Vot £
disasters. While % of i
homeowners purchase e
homeowner 0s
it is estimated that only i
46% of renters buy = g _
renters insuranée W XY
putting rentburdened 2 [ SRR
populations at risk of MRbetan w.
losing all their :
household and personal e .
items. In addition, rent = .
burdened paplations e |
. . — B
have a greater risk of ‘ Ca
being displaced post o R
disaster. P y
\ ) =
[l' v =
p y A L ony
4 |

% Rent Burdened
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Educational Attainment

There are several reasons to expect that illiteracy and educational deficiency (measured by the
percent of population without a higithool degree) cancrease vulnerability to climate change
related risks. Better education
typically implies better access to

relevant information, such as b — o= frrrbi
early warnings for severe oo T

weather event® There is Ty [ Soun C
evidence that education also
enhances cognitive skills and thi
willingness to change risky > g U3
behavior while at the same time j !
extending the personal planning , T
horizon, contributing to the MShatan
likelihood an individual will take : Ml
steps to plan for and adapt to BN S ]
both climate shocks as well as | T
slow-onset impacté’ e\ [ ] AN — —
Furthermore, researdindings . i 1| Vol (=
support that education leads to NN =
better health and higher income oY =t .

at the individual and household S ‘ i
level, which contributes to the — g =S|
capacity of an individual to ; 2/ s [
better cope or adapt to the A )
impacts of climate chand®. Jaathe) : ;*"'[_‘j)
‘s -
% Without High School Education |
1000-1210
C 12.11-2600
[ 12601-3950
[ ]3951-6050
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Linguistic Isolation

Climate change and increasing temperatures pose a serious public health concern for people who
are linguistically isolated. According to the U.S. Census, a household is linguistically isolated
when all persons 14
years of age or older
speak a laguage other Huntngon
than English and no one | s v 551 (57
speaks English very dododl |

well. Linguistic isolation { — n
may hinder protective T T Ik _'l
behaviors during ] = ]__'__a 4=l
extreme weather and S| Wil Wit o
disasters by limiting '
access to or

South C4

W
Maghbnan |

understanding of health B, Tedey ,.
warnings. A study of O\ . "'»j/ |
extreme heat found that ~r] | .
people wio live in < R R B ) -

linguistically isolated i Q:H O

households were at " .'-_L £ ¢
| ) e P T 7

increased risk of | = a Yy
extreme heatelated g S /
health problems, and = S Pl
they are more prone to 1o AN [ :
making heat distress B) r ==
calls to 911%° The study B P = ‘ Vv
also found that isolation 3a0ch> , 5
led to structural and e b =
financial barriers to v ab
medical care, which in % Linguistic Isolation
turn disrupted " J000-6%
management of chronic [ 701-1399
conditions>° —

[ 11400-2099

0 21.00-31.00
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Single Parent Households

Single-parent households often have limited finances to outsource categendents, and thus
must juggle work responsibilities and care for family members. Furthermore, they must cope

with the stress of
meeting basic needs
and caring for their
children alone, and
often lack resources
and emotional
support. These factors
affect the resilience to
and ability to recover
from hazards.
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Population Lacking Health Insurance

Insurance coverage is a key determinant of timely access and utilization of health services, which
is a fundamental pathway to improved healtiicomes. Excessive heat exposure, elevated levels

of air pollutants, and
extreme weather
conditions such as Iwndngion
flooding are expected to | T viem
cause direct and indirec Phide
health impacts, '
particularly for Sl
vulnerable populations ‘ — Pt Lyno
with limited or no Fpeokpw | : [
access to health
senices. A national
systematic review in MR | ) [ >
2010 found that patients 3 o | R ¥ )_
who were uninsured e — Pl ==
were less likely to AT o B
receive critical care s o WP P S Sy |
services than those with :
insurance! Another
study demonstrated
increased risk of
mortality among the
uninsured compared - =
with the irsured and & r /
estimated 44,789 annua &
deaths among s

Americans aged 184 «
associated with lack of =

health insurance? o RN
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[ 8-

B 15 -2
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Chronic Disease

Preexisting health conditions, including respiratory and coronary disease, can be exacerbated by
extreme heat and poor auality. Certain medications, such as diuretic and beta blocks for those
with heart
disease, may
impair the
bodyds
to regulate Playa Vista
temperature or
maintain fluid
or electrolyte
balances.
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Disabled Population

Disabled populations are definedtins assessment as a person with a physical or mental
disability? Climate change is expected to cause increased hardship for persons with physical

disabilities due to limited
resources and mobility
during the phases of
evacuation, response, ani
recovery,and will likely
affect the severity and
incidence of mental
disabilities and mental
health problems?
Persons with a physical
disability have been
found to be 1.22 times
more likely to be
unprepared for an
emergency? Increasing
heat exposure can also
worsen the clinical
condition of people with
pre-existing mental health
problems. There are
direct physiological
effects of heat strain that
can reduce the ability to
work at full capacity and
carry out daily activities,
which can impact mental
health as welas
livelihood >® Dementia is
a risk factor for
hospitalizations and deatt
during heat waves®
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* As defined by the US Census, agmn with a physical disability has serious difficulty walking or climbing stairs. A person with a mental

di sability has a

|l earning, intellectual

condifon that seriously interferes with daily activity.
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Transit-dependentHouseholds

Vehicle ownership is a measure of mobility and access to transportation. Transportation is a
critical resource fosurvival, because it improves access to evacuation and shelter from

environmental exposures
such as wildfire, air
pollution, heat waves, anc
flooding, allowing people
to move to cooler areas o
other safe areas. Floodin(
may require emergency
evacuation bpopulations
living in coastal and low
lying areas and may also
require adequate
sheltering for displaced
populations’’ Rates of
vehicle ownership are
generally lower in urban
areas, particularly in low
income innefcity
populations.
Communities of coloare
more likely to have
limited or no access to a
car, increasing their risk
of being impacted during
heat and other extreme
weather event%.
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Outdoor Workers

Outdoor workers are more susceptible to heat stress, which can cause a depredsetinity
and induce health risks such as dehydration, heat stroke, antttongamage to major organs
and physiological
functions. Strenuous
working conditions,
language batrriers,
exposure to chemicals,
and limited capacity to
protect their rights
influence health
outcomes exacerbated
by climate change®
Outdoor occupations
most at risk of heat
stroke include
construction, refining,
surface mining,
hazardous waste site
activities, and
agriculture® For this
assessment, outdoor
workers are representet
by the percent of the
population working in
construction.
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Elderly Living Alone

Several factors contribute to the vulnerability of elderly, people age
65 and older, living alone including:

1 Impaired muscle strength, coordination, cogeitability, the
immune system, and the regulation of body temperature
(thermoregulatiorf}

1 Preexisting health conditions which can increase susceptib
to more severe consequences of climate ch#nge

1 Limited mobility (inability to evacuate) magcrease risk of
climaterelated impact§®

1 Social isolation or dependent oare populations can be
impacted more by heat waves and extreme weather é¥ents

% 65+ Living Alone
000-068
069-149
150.338
339.1077
Census Tradls

D City Boundaries

Sarvice Laver Credits Esn HERE Garmin © e contsbutors and the GIS comm

During the 2003
Southern California
wildfires,
respiratory hospital
admissions related
to wildfires
increased 10%
among elderly 65
years of age and
older. Of the 522
deaths that
occurred in
Chicago during the
1995 heat wave,
/3% were 65 years

or older.
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Mobile Homes

Mobile home or trailer park communities experience heightened risk of é\ents. Mobile
homes are more subject to flooding than regular homes and are structurally unsafe to stay in
during extreme
weather event®
Because of this, a
great percentage of Playa Vista
mobile home
occupants evacuate
than occupants of
other housing.
Additionally, mobile ! Lyr
homesareless energy besbpts | wiforn ? PRI
efficient (requiring E

more energy to heat &
and cool)due to poor Ma\ G ttan
insulation andare X it
more easily damaged
than other homes =

making them less 3
resilient toclimate s I
hazardS® The '
SBCCOG identified I

the location of mobile
home parks imelation

Huntington
Park

South C

to flood zones. Those R
mobile home parks
located within ¥ mile 2t I
of a floodzone are )
labeled in the figure
below. e
o
% Mobile Homes
| 0.00-5.40
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Homeless Population

The risk factors for mortality and morbidity from heat correlate closely witkltheacteristics of
homeless individuals. Pexisting psychiatric iliness has been shown to triple the risk of death
from extreme heat.
Other risk factors for
death during heat
waves include

cardiovascular e
disease, pulmonary s ki ﬂ

disease, advanced =
age, living ¢one,
being socially
isolated, not using
air conditioning,
alcoholism, using
tranquilizers, and Mt
cognitive e =
impairment. These o

are all characteristics
which are more o }
common amongst U o s

homeless b e [
individuals®”
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Tree Canopy

A systematic review of evidence linking urban greening and the air temperature of urban areas

has shown that green sites are generally cooler thagneen sites. Metanalysis showed that

parks, on average,
were 0.95 °C cooler in
the day. Planting trees
and vegetation
properly near
buildings can also save
up to 25% of a
househol
consumption.
Evidence links tree
canopy coverage to
positive health
outcomes from
reduced exposure to
ultraviolet radiation,
reduced urban heat
islands, and mitigation
of air pollution.®®
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Impervious Surface

Impervious surfaces are areas covered by material that impedes the infiltration of water into the soil.
Examples of impervious surfaces are buildings, pavements, concrete, and severely cauojpacted
Impervious surfaces
retain heat and limit
absorption of water
into the ground,
which can lead to
the urban heat
island effect, a
phenomenon in
which urban areas
are warmer than the
surrounding non
urban area®
Measures of
impervious surfaces
are inportant for
assessing impacts
from infrastructure
development and
built environment
on urban
temperatures,
precipitation runoff,
and water quality?
Communities of
color are
disproportionately
represented in
densely populated
areas with more
impervious
suifaces, which
increases their risk
of exposure to heat
stress’!
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Air Conditioning

This map shows the percent of households with air conditidf8hgdies have shown that having
working home air conditioning (AC) was the strongest protective factor against death during a
heat wave, followed
by access to an air
conditioned place for
an extended timé&. PN e
Research specific to
California found that a
10 percent increase in
AC ownership would
reduce heatelated
mortality by 1.4
percent per 10°C
change in
temperaturé® A
similar protective
effect was found for
the excess risk of
hospitalizations.
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' This data is based on a 2009 California Residential Appliance Saturation Study (RASS), which is conducted by the
California Energy Commissign2019 RASS is currently underway, and this map will batagdo reflect the
more recent data when it becomes available.
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Access to Cooling Centers

Cooling centers offes communal location that is free to access that allows people to find a
respite from extreme heat during heat waves. The following map shows the prevalence of
cooling centers

(including libraries)

Hunington

throughout the South P
Bay, with a tmile
buffer. South ¢

Neighborhods i
located outside of ” ‘

1 L
the buffer zone are P i Rrapicna . 7 PG
not within walking » ]
distancé of a
community cooling
center.

4 Cooling Centers
Cooling Center Buffer (1 mi )
Census Tracts
(] city Boundaries
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Y1t is assumed that a safe walking distance on an extreme heat day is 1 mile or less.
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Heat Vulnerability Index

In addition to identifying individual factors of vulnerability, it is important to combine indicators
with exposure data (i.e. temperature, flood zones, etc.) to identify areas of greatest risk to
specific hazards. Although the South Bay is projected pemance climate stressors ranging

from increased precipitation and flooding to sea level rise and wildfires, the biggest threat to
human lives in the sutegion is the increasing frequency and intensity of extreme heat events.

As a result, the SBCCO&ggegated selected indicators to create a heat vulnerability index.

Other indices were not constructed due to data limitations and capacity constraints; however, the
individual city vulnerablity assessments allow for cities to construct their own indideggtil

the methodology provided ilsppendix B.

Due to the South Baydés historically temperate
a place of concern for extreme heat events. Because of this commonly held perception, residents
are particularly vlnerable due to the lack of physiological and technologic adaptations. It

typically takes human biology two weeks to adapt to temperature extféBiese residents do

not regularly experience extreme heat events for extended durations, as a popudatibodibs

have a more difficult time thermoregulating, which can cause heat stress and increase risk of heat
related illness and sometimes death. In addition, South Bay residents are less likely to have
technologic adaptations such as air conditioninghénLA area, it is estimated that only 51% of

households have central air conditioniAg.

The SBCCOG utilized historical temperature data to identify areas of the South Bay that have
relatively greater exposure to extreme h&are 3.1). The heatvulnerability index identifies
locations that might be driving the vulnerability by combining indicators of exposure, sensitivity
and adaptive capacity. Neighborhoods of high heat vulnerability include San Pedro, Wilmington,
North Carson, East Gardena, lmgood, and WestmonE{gure 3.2).
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Figure 3.1: Historical Hottest Day Temperatures in the South Bay
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Figure 3.2 Heat Vulnerability Index
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Heat Vulnerability Index Findings

The study of heat distribution and predictions of neighborhoods that are especially vulnerable to
extreme heat in the South Bay is valuable for local government agencies to poggatiap
damage to the publicbds health from the consedq

indexidentifiesareas that are particularly vulnerable
and identifies the most rgigesmaguemertfeo mi nant o)

spread between values in a dataset. It
indicators of heat vulnerability, which can aid in measures how far each number in the

set is from the average.

-]
development. The four components generated from

the analysis (listed balv) explain 66.42% of the variance of the dataset. The components that

public health planning and adaptation strategy

explain the other 3838% were lesgapable of being interpretednd therefore discarded in

accordance with the methodology describedppendix B.

% Variance Dominant
Explained Indicators

NOCAR

POVERTY
POPDENSITY
SINGPARENT

CHILD
RENTS50

Component Name

CONSTRUCTION
EDU
MAXTEMP
NOENG

NOINS

DISABILITY
ELDERLYALONE

HOMELESS
NOTREES
DISEASE
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1 Component Ino access to vehicle, poverty, population density, single parents, and

children) contributesnostsignificantly to the heat vulnerability score. Therefore,

adaptive strategies should target economically stressed family households to ensure they
have propr access to adaptive measures such as cooling centers within walking distance
to their homes. Outreach to families should also be considered to determine what
resources are currently lacking and what could be improved to ensure families are aware
of how D respond to extreme heat events.

1 Component Zoutdoor workers, correlated with low educational attainment, limited
English speaking skills, and exposer to higher temperatures) also contribute significantly
to the index score. As a result, adaptive sgjiatecould include improved education to
workers and employees in occupations that require greater exposure to heat. This
preparedness education should be provided with appropriate linguistic and cultural
considerations.

1 Componerd 3 & 4 (disability, eldely living alone, homeless, tree canopy and disease)

togetherexplain approximatel{4% of the variance. To address the vulnerability

associated with this componepglicymakeramay consi der -agopti ng a
system using city health workers or neighborhood groups to make sure those who are
isolated, physically or mentally impaired, homeless or in otherwise poor health are
adequately protected during a heat event. For exaitm@é A County Board of
Supervisors passed a motion in July, 2018
Homeless Initiative and the Office of Emergency Management to develogpéapred

and coordinated emergency response to significant heat ¢hrahtaddresses the needs

of people experiencing homelessness and determines the feasibility of using county

funded homeless outreach teams to transport clients in need to cooling enters.

The interactions between climate change and health are numidotwnly will climate change
have significant health impacts, but how we prepare to and mitigate and adapt to our changing
climate will also influence health. Responding to climate change is a powerful opportunity to

i mprove the healaasidente.f the South Bayds r
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Sector Analysis

The SBCCOG, in accordance with the California Adaptation Planning Guide, identifies sectors
impacted by climate change and the existing plans and strategies that have been developed or
implemented within those respective sesttw address potential climate impactSectors
considered in this plan includ&ater Managemengnergy Management, Biodiversitgoastal
Resource Managementransportation,and Migration/Demographic Changélhe SBCCOG
considers the vulnerability of these sectors, as well as the adaptation strategies currently being

adopted or implemented by relevant agencies.

Sector 1: Water Management

The following section describes the vulnerabilities, challenges, and existing strategies for water

management with respect to projected increases in frequency and intesitatit events.

WaterSupply Management

Water agencies that operate throughout the South Bay Water Sources
South Bay and the Greater Los Angeles

region have a history of working ‘
collaboratively to access a variety of

supply sources, implement new production

teChnOIOQieS’ respond to év'rmg = Imported Water %= Groundwater %

regulatory requirements, and navigate Recycled Water %

changing political conditions to meet  Apove: Distribution of water sources for the South @ay.0).

regional demand with uninterrupted
supply.

The Metropolitan Water District of Southern California (MWD) is the primary water contractor

in the region, importing and distribng water to member agencies since 194D imports

water supplies from two main sources: the Sacramento and San Joaquin Rivers through the State
Water Project and the Colorado River via the Colorado River Aquétilihe imported sources

rely on winter sowpack to deliver supplies yeayund. Other parts of the subregion depend on
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groundwater resources, where replenishment of the water table is dependent on rainwater

percolating through the ground.

Since Governor Schwar z e n eugingdiendial re@ofsCb potentisd c ut i v
climate change effects on different sectors including water resources, water planners have
integrated climate change projections into water resources planning. There are eleven water
supplier§ in the South Bay subegion, five of which are owned and operated by two of the
InvestorOwned Utilities: CalWater and Golden State Water Company. The other six are city
retailers.Figure 4.1shows the distribution of water source for each water supplier in the South

Bay, andFigure 4.2 displays the reported versus the projected demand of water for each

supplier.

Figure 4.1: Water Source Distribution per Water Supplier (2010)
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vV City of Los Angeles is not included in Figure 1, 2 & 3
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Figure 4.2 Projected Water Demand (2010 to 2035)

Reported vs Projected Demand (afeet)
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Source: Los Angeles Water Hub

Vulnerability of Imported Water Supplies

Climate change threatens to reduce supplies from imported water sources due to potential
changes in precipitation patterns that could decrease overall in frequency but increase event
intensity. Several climate change studies attempted to predict the seipgility of imported

water supplies in the future. In 201he Los Angeles Department of Water and Power

(LADWP) conducted a study on potential climate changgactsin the eastern sierra and to
investigate opportunities to improve the LAisgeles Aqueduct system to mitigate potential
impacts’®l n 2018, researchers at UCLA projected th
will experience a 485% loss, corresponding to a mitigation emissions scenario (RCP 4.5) and
business as usual scenaiRCP 8.5), respectively, from the historical April aver&y@ontinued
decline in the Sierra Nevada snowpack volume is expected, which may lead to lower volumes of
available imported water.The US Department of the Interior Bureau of Reclamation (USBR) and
the Los Angeles County Flood Control District (LACFCD) jointly authored the Los Angeles

Basin Stud§P, which analyzed supply and demand in the Los Angeles Basin area. As part of this

study, supply and demand throughout the county were totaled to estimaistorical 2010 and
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projected 2035 supply and demand. Additional assumptions, including potential climate change

impacts, were made to project supply and demand out as far as 2095. The Water Resilience Draft
Report (2017 developed by Los Angeles Coyridepartment of Public Works (LACDPW) and
LACFD updated the study to reflect the most recent data reported in the 2015 Urban Water
Management Plan (UWMP).

Figure 4.3shows the current (2015) and projected supplies and demands for the Los Angeles
basin aredor the years 2040 and 2095. As illustrated in the figure, total imported water for

direct use decreases slightly in 2040 compared to 2015, despite an increase in total demands. The
imported water supply decreases even further in 2095 compared to 2&i5ude. Imported

water is considered less reliable due to legal constraints and climate change impacts. Therefore,
water agencies project a decline in imported water sources based on their commitment to replace

lessreliable, imported water with localecycled water and stormwater by 2095.

Figure 4.3 also shows how projected demand for 2095 compares with total projected available
supply. The high demand bar for 2095 represents the gallon per capita per day (gpcd) demand
average for the Los Angeles Basagion, which remains static at the 2040 gpcd average (123
gpcd). The medium demand bar reflects a 100 gpcd water use target for the Los Angeles Basin
region. The low demand bar represents a 64 gpcd target.
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Figure 4.3: Existing and Projected Supplies and Demands for the Los Angeles Basin Area
(adapted from LA Basin Study, 2015)
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Source: Building Water Resilience in Los Angeles County, Draft Report

Existing Strategies to Mitigate the Impact of Climate Change on Imported Water Supplies

Increasing Storage and Regulation

| mported water management in Los Angeles Coun
management strategies, particuladiyWD 6 s Wat er Sur pl us and Drought
Plan®2 The guiding principle of the WSDM Plan isathMWD will encourage storage of water

during periods of surplus and work jointly with its member agencies to minimize the impacts of
water shortages on the regionds retail consum
forecasts of supplies andrdands predict pressure on storage reserves, MWD can trigger the

Water Supply Allocation PI&& This Plan aims to distribute a limited amount of water supply
during drought periods according to | ocal <con
consumes. 3 MWD olstegrated Water Resources PRis used to assess and adapt to changing
conditions facing southern California and inc
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regardless of the challenges that emerge. MWD has shown an increasiegyfidn water
supply portfolio for southern California as more local agencies increase their local supplies and

decrease dependence on imported water served by MWD.
Increasing Local Water Supply

Developing local supplies to decrease dependence on imported water will help increase the
availability and reliability of both local and regional supply in the face of ongoing population
growth and climate change. Even agencies that cannot readily ukssulppbkes are supporting

their development as a method of increasing imported water sustainability. MWD funds the

Local Resources Prograim provide fundingo South Bay watesgenciesncluding LADWP,

City of Torranceand WBMWDto develop local suppliger the benefit of the regiors a

result, studies and strategies have been developed to unlock the potential of surface, stormwater,

and recycled water.

a. Surface WaterDirect diversion and use of local surface water is not a major supply
source for the South Bay swégion. The Los Angeles River is the major river system in
the subregion. The Los Angeles River flows 51 miles from the union of Bell Creek and
Arroyo Caldasas in the San Fernando Valley, then southeast through the City of
Burbank and eventually southward to Long Beach. Originally, the Los Angeles River was
the primary water source for the City
of Los Angeles. Following several #
catastrophic floods, the Urill States 7 ‘g | :' l
Army Corps of Engineers (USACE) . " |

encased most of the riverbed and

P ¢ 1§ 00 PRV -

a0 ) )
.- -

banks in concrete, effectively
eliminating interaction between
groundwater and surface water in
certain areas. Today, the river is
primarily fed from stormwater, N ety TS
effluent from wasteater treatment plants, urban runoff, base flow from the Santa

Monica and San Gabriel Mountains, and groundwater inflow in the Glendale Narrows.
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There is little potential for the striegion to increase its surface water supply to meet

increases in demandid to population growth and drought.

b. Stormwater runoff and capturé&s shown inFigure 4.3, the greatest opportunity for
future increases in local supply lies with stormwater capture through both distributed and
centralized project3.he capture andse of stormwater runoff (runoff from urban areas
that has not yet reached streams and rivers) is a source of supply that is currently
underutilized. Projects and programs that capture stormwater are particularly valuable for
building water resilience begse they can provide a suite of benefits beyond additional
water supply. Local stormwater capture decreases dependence on imported water sources,
helps improve water quality, provides some flood protection, reduces peak flows that
i mpact t he ways gnd ofterdirssolvesadévelapment of new greenspace for
habitat restoration and community recreation. Through these benefits, effective
stormwater management contributes to developing a resilient watershed that can
withstand the threat of climate charayed increased needs presented by a growing
population

As arequirementdf o s A n g e | éanicifad Sepatate Sterm Sewer System
(MS4) PermitrequirementsSouth Bay citie$ have developetlow Impact Development
(LID) Ordinanceghat mandate the inclusion of distributed stormwater capture projects in
new development and significant redevelopment projects. AdditionallPetraitcalls

for increased local stormwater capture through regional infiltration praadtgreen

streetgolicies

Additional studies have focused on the future of stormwater capture, investigating new
opportunities and promising innovations. In 2015, LADWP completestasnwater

Capture Master PI&hthat evaluated the potential for stormwater captutberCity of

Los Angeles. This plan outlines LADWPOs st
related projects and programs and to cooperate with other agencies in the City that will

contribute to more reliable and sustainable local water suppliesudinthis effort,

" The City of Rolling Hills is not an MS4 Permittee and does not have a LID Ordinance
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LADWP identified several potential stormwater capture opportunities within the City of

Los Angeles.

LACFCD and USBR developed th®s Angeles Basin Stormwater Conservation Study

(2016t o assess the Los An goetwatersBpplesands cur r e
demands, identify any gaps, and develop adaptation strategies to address impacts from
climate change and population growth. As part of the study, the group developed project
concept alternatives and conducted a tradeoff analysigalaate the benefits and costs

of stormwater concepts for the region. Results of the analysis showed that LACFCD Dam
projects, local solutions, regional impact programs, and green infrastructure programs

had benefits with the most value and should beidened for feasibility in the future.

The City of Los Angeles recently releasedOtse Water LA Plathat provides an

integrated approach for water supply, wastewater treatment, and stormwater management

in the City of Los Angele& One Water LA is a component of the City of Los Angeles
Sustainability Plan and involves multiple agencies and stakeheldekeng on the

Citybés water issues. The c ddm sagplesfarthe ve ef f
City of Los Angeles in addition to enhancing resilience to drought conditions and climate

change.

As an example of stormwater capture efforts being@mented in the South Bay, the
SBCCOG partners with WBMWD to implement a rain barrel program to help increase
localized stormwater capture for direct use by ratepayers. These programs provide some
water supply to the user and are key components of reslelgand conservation

programs.

c. Recycled WaterPartnerships between wastewater and water agencies have resulted in
several ongoing recycled water programs and are now focused on expanding their
recycled water systems to offset potable demands andsgectke resilience of supply

during periods of drought.
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Within the Los Angeles Basin metropolitan area, LA County Sanitation District
(LACSD) maintains a regional interconnected system of facilities called the Joint Outfall
System. The Joint Outfall Sgsh employs two types of treatment plants: 1) upstream
water reclamation plants that capture low salinity, high quality wastewater and treat it to
disinfected tertiary recycled water; and 2) a
downstream Joint Water Pollution Control Pla
(JWPCP)hat captures and treats the higher

salinity wastewater along with the solids ey mb et

removed from the upstream plants. Due to the
guality of the wastewater at the Joint Water
Pollution Control Plant, reclaimed water from m

the plant requires additional treatmeefdre it

can berecycled and reuséd.

Groundhater
recharge basin

Agencies are beginning to research the
feasibility of implementing direct potable reuse
projects to increase local supply. Direct potab

reuse projects involve introducing advanced

Patable water
distribesion
system

treated recgled water directly into the public

water system, into a reservoir upstrean of
L. . Source: BAWSCA.org
water treatment plant, or injected into a

groundwater basin. The main difference bet
that there is less residence time before Agencies such as LADWP are investigating

the feasibility of utilizing direct potable reuse as a supply but are not able to do so until

water quality regulations are released for this type of supply.

LACSD has also entered into a partnership with Metiitgroto explore the development

of a large regional recycled water project to reuse water currently discharged to the ocean
from the Joint Water Pollution Control Plant. This potential supply has been previously
untapped due to its high salinity contentteTproject would provide advanced treatment

to the high salinity effluent to create a new source of water to recharge several
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groundwater basins in Los Angeles and Orange Counties. If the project is approved,

Metropolitan would build a new purification i distribution pipelines, and facilities to
infiltrate or inject the water into the groundwater basthdemonstratiorscale recycled
water treatment plar600,000 gallons/dayxalled the Regional Recycled Water
Advanced Purification Center will j@aced into servicat the JPCWP thisummer
(2019).The full-scale facility will take 16 years to design and build, once approved, and

will cost $3.4 billion, or $129 million annually.

d. Desalination:Although not yet implemented within the South Bay ér County, it is
worth noting that desalination is under consideratiast Basin Municipal Water
District ( WBMWD) developed an Ocean Water Desalination Program Master Plan
(2013)to define the overall desalination program scope and the key project cortgoone
WBMWD conducted an eightear ocean water desalination pilot testing at the El
Segundo Power Generating Station to assess the feasibility of turning ocean water into
drinking water. As a result of the pilot study, WBMWD concluded that ocean water
desdination could be a viable alternative water supply and is currently assessing the

critical components of a fullcale ocean water desalination program.

The planned ocean desalination facility will be owned and operated by WBMWD. In
additiontowB MWD 6s r ol e, several federal, State,
involved in the oversight of this project. Numerous permits, in addition to thorough
California Environmental Quality Act (CEQA) analyses are required before the ocean
desalination fatity can be built. West Basin is implementing-gaing consultation and
coordination with agencies such as U.S. Fish and Wildlife Service, the National Marine
Fisheries Service, USACE, the Regional Board, the California State Lands Commission,
the Califonia Department of Fish and Wildlife, the California Coastal Commission, the
California Department of Public Health, the California Department of Parks and
Recreation, the California Department of Transportation, the South Coast Air Quality
Management Disict, MetropolitanWater District and multiple cities that surround the

areawherethe facility will be built.
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As part of the assessment and design of the ocean desalination facility, WBMWD is

planning against future challenges that could reduce use of ocean desalination as a local
supply source. Potential sea level rise impacts are being incorporated into ptHrthiang
desalination facility and environmental impacts are being considered and addressed. In its
Technical Memorandum: Coastal Hazards Analysis of the WBMWD Ocean Water

Desalination Project for Sea Levels at Year 2100We st Basi n s toatt es, ¢
facilities for the Desalination Project (which are at minimum elevations of +23ft. NAVD)

are safe from flooding or inundation by extreme event waves that are concurrent with

extreme ocean water levels as the low range projection of sea level 24®for At the

high range, there is a 0.04% chance that the maximum total water level events reach

26.02 ft for the eroded beach conditions and 23.93 ft. for the accreted beach

condi ¥ions. 0

As of February 2019V/BMWD hasbeen reviewingind commenting othe

Environmental Impact Report (a draft EIR was submitted in March 2018) for the ocean
desalination facility in which they are quantifying potential impacts in compliance with
CEQA requirementdn May 2019 they receivedver one million dollars in grant

funding fromthe Department of Water Resourtegrovide a new well at the existing
groundwater desalination facility anddontinue to advance tHéR for the ocean
desalination planiThe key project components include a screened ocean intake, a
concentrate discharge system, and a desalinated water conveyance system. Potential
environmental concerns associated with ocean desalination programs include marine
impacts from intake structures, marine impacts from brine discharge, and trenbigfy
usage of such facilities. WBMWD has been dedicated to investigating and researching

new and emerging technologies which may mitigate negative environmental impacts.

e. ConservationConservation can be considered a type of supply in that it offsets the use
of potable water to meet the same need through increasing water use efficiency. In 2010
Urban Water Management PlatidVMP), urban water suppliers were required to
comply with conservation targets laid out in the Water Conservation bill of 2009 {SBx7

7) which sets targets for 2015 and 2020 to support an overall State goal of reducing urban
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potable per capita water use by 20% by 2020. The 2015 UWMPs included updates to the
progress toward reaching the 20% demand reductions and status on demand management
measires. In 2015, as a result of the ongoing drought, Governor Brown issued an

executive order directing the State Water Resources Control Board (SWRCB) to impose
astatewi de 25% water use reduction. The SWRCB:

drove water agaes to increase focus on water conservation programs in their district.

Vulnerability of Groundwater Supplies

The South Bay relies on groundwater for its water supply, particularly during drought. Climate
change is increasing drought intensity, making ground@ateth its immense potential for

= TSSO | AT \
29 -

low-cost storag& an even more important

water source.

The Water Replashment District (WRD) of
Southern California is the groundwater

management agency responsible for safe ar

reliable groundwater in the Centisin
(CB) and West Coast Bas(iVCB) in

southern coastal Los Angeles County.

Recent droudis have resulted in insufficient

local rainfall and natural infiltration to
Source: wrd.org

maintain current groundwater basin production within the re@tmatechange willcontribute

to inconsistent annual rainfall by changing precipitation pattenasresult ifewer, yet more

intense rain events that deliver increased flows over shorter petiadth natural recharge

supplies available only during shorter periods of time, the abalibapture, retain and recharge

will be diminished. Therefore, agencies are considering ways to mitigate a potential decrease in

local natural (and imported) recharge supply, including supplementing with recycledvater.

Projected watesupply(Figure 4.4 & Figure 4.5) for WCB and CBwere prepared usindrban
Wat er Ma n a g projeetiorts asRvellahmosighdiscussion with the pumpers and
purveyors.
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Figure 4.4: West CoastBasin Water Current Supply by Source Typé&3

Wholesale: Water Supplies — Actual

Additional Detail on Total
Viaten Uty Water Supply Actual Water Right or
Volume Quality Safe Yield
(optional)
Desalinated Water Gracicish 690 Sl king
groundwater Water
Purchased or Imported Direct Use and 105.569 Drinking
Water Replenishment i Water
Delivery for the Bicads
Recycled Water West Basin service 2910 y
Water
area only
Total | 135,369 - -

Source: UWMP 2015

Figure 4.5. West Coast Basin Projected Suppl2010203F4

Wholesale: Water Supplies — Projected

Projected Water Supply
Report To the Extent Practicable

Water Supply
Reasonably | Reasonably | Reasonably | Reasonably | Reasonably
Available Available Available Available Available
Volume Volume Volume Volume Volume
Dessiinmtod Braciish 1,000 1,000 1,000 1,000 1,000
Water groundwater
Désalinatad Ocean Water 0 21,500 21,500 21,500 21,500
Water
Purchased or Direct Use and 98,426 77,654 77,673 77,913 77,491
Imported Water Replenishment
Delivery for the West
Recycled Water Basin service area 38,894 44135 44135 44135 44135
only
Total 138,320 144,289 144,308 144,548 144,126

Source: UNWMP 2015
In addition to potential decreases in precipitation, sea level rise poses a significant threat to the
regionbdbs groundwater sup pWGBremds attan etefation he gr ou

below sea level due to historic oyammping. Seawater has the @utial to seep into the aquifers
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and mix with groundwater. Without treatment, this groundwater does not conform to drinking

water or agricultural standar8.

Existing Strategies to Mitigate the Impact of Climate Change on Groundwater

Saltwaterintrusion Barriers

To prevent seawater intrusion into M&CB and CB three seawater intrusion barriers, the
Alamitos, Dominguez Gap antfCB Barriers are maintained by injecting imported water and
recycled water.

As a result of developing thmrriers, the saline influence was confined to a single plume now
' . trapped inland of the @B Barrier.
t Water Barrier Wells ; The saline plume continues to

T 19505 - West Coast impact pumping capacity in the
| asm15 ;Z:T:mgojec Q;';'“*-

153 injection wells

B e s S

;. —_- ) 1960 - Alamitos Gap |ll WWCB and results in onthird of

e ot re - Barmer Project
8| 276 monitoring wells 1970s — Dominguez Gap 3.5 km long

B Upto 213 mdeep g Barier Project

the pumping rights in the basin

43 injection wells
10 km long 239 monitoring wells

S _ = |l going unused. WRD and BMD

232 momitoring wells
Up to 140 m deep

T o : il both have implemented desalters in
the basin to pump and treat some of

the saline water for usé.

Source: wrd.org

WRD also coordinates regularly with Los Angeles County Flood Control District (LACFCD),
which manages the spreading grounds that rechaogmdwater basins and the injection wells
that maintain the seawater barrier, and West Basin MWD, which sells WRD the recycled water
used for the seawater barriers.

Policy & Regulation
In 2014, the State of California adopted the Sustainable Groundwater Management Act (SGMA)
in response to ovggumping and a lack of groundwater recharge in some areas of the state.

SGMA requires the formation of locally controlled groundwater sustaibabtjencies (GSAS)

which are responsible for developing and implementing a groundwater sustainability plan (GSP).
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The West Coast Basin already has these structures in place through WRInaeting SGMA

requirements’

According to the "%Asdessmens o=F—€at=tf-or=rrrats 4
reports, a major issue of the SGMA is that it does not ~ Overdraft occurs when, over ¢
period of years, more water is

pumped from a groundwater
conditions. This issue could be a problem in basins with  basin than is replaced from all

require restoration of groundwater basins tc20&5

already significant overdraft and drying up of shallow wellsSOUrces; such as rainfall,
irrigation water, and streams

as well as other pr2015undesirable effects. fed by mountain runoff.

The lack of specific requirements or incentives to address

accumulated overdraft and concomitant reduced storage could increase drought vuln&rability.
Integrated Water Managemenstorage Capacity and Interconnections

WRD is increasing theirkality to fund, import,accessand store large amounts of water

whenever it is available to protect against

TheWest Coast Basin Judgment limits the reduced supply during dry yedrsough sharing
amount of groundwater each party may

extract annually from the Basin. This limit,
NB T § NNB Radjiidatdd dightii K 8a ¢ [ntegrated Water ManagemeRecent

in Table 4.1for each municipaserving party in  gmendments to th&CB and CBJudgements
the South Bay.

and coordinating suppliy otherwise known as

allow for more flexibility in the use of these

basinsd6 stor ageoordimad ci t vy,
useof the groundwater basins. These Judgement amendments allow for increased optimization
of theWCB and CBoperaions and provide for a more reliable and eef$éctive water supply
for the region. Judgement amendments provide for water to be stored in the basins, alow inter
basin transfers of storage rights betweenM@B and CB and permit pumping beyond

adjudicaed rights through water augmentation proj&gts.

75| Page



Table 4.1: West Coast BasinAdjudicated Rights for South Bay Municipal-Serving Parties

South BayMunicipal Party AR 20162017 Allowable Extractiod Amount Pumped Balancé

El Segundo 953 953 0 953
Hawthorne 1,882.00 0 0 0
Cal Water-Hawthorne Lease 0 2,357.79 1,095.45 1,262.34
Inglewood 4,449.89 8,846.78 2,482.57 6,364.21
Lomita 1,352.00 1,872.70 448.93 1,423.77
Manhattan 1,131.20 3,365.44 318.16 3,047.28
Torrance 5,638.86 11,277.72 932.51 10,345.21
Golden State Water

Company 7,502.24 10,008.81 3,172.45 6,836.36
Cal Water (Dominguez) 10,417.45 20,834.90 3,636.31 17,198.59
Cal Water Service 4,070.00 8,140.00 1,396.51 6,743.49
Total 37,396.64 67,657.14 13,482.89 54,174.25

Source: West Coast Basin Watermaster Report 2016

As a result of drought and the varied geometry of the groundwater basinareagmve
experienced wells going dwyhile othershave not In these basins, an important component of
ensuringsupplyreliability is maintaining interconnections andliau agreements between
pumpers to allow for water transfers a t h e fi E XAa imtarcognected sysielomn

Exchange Poohkllows agencies to share

water with neighboring pumpers when

certain portions of the basin are

experiencing water quality issues or

West Coast Basin
Groundwater Production
2016 -2017

agencies need additional water to meet

demandTo providethis flexibility, the

Groundwater Production (AF/Yr)
® <500 Acre YT

Judgment contains provisis, such as q

N\ Sea Bamer
ﬂ ‘West Coast Basin Adjudicated Boundary

i Car r ytwalloer eachoparty to carry

over into the succeeding administrative

year its unused adjudicated rights

Source:West Coast Basin Watermaster, 2018
* AR Adjudicated Rights

Y Allowable Extraction = Adjudicated Rights + Net Carryover + Leases + Storage

ZBalance= Allowable Extractiog Amount Pumped
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Many South Bay cities do not currently have pluenpingcapacity?to extract the entirety of
their pumping rights out of th& CB. There

Rechargé water added to the basin are a variety of reasons cities or water

Extractiord water taken, or removed, fromthebas agenci es dondét pump t hei

worth of groundwatelincludingwater
guality issuesnd other technological and financial constiillunicipalitiesmight consider
strategies that increase their capacity to extract the entirdtgiofllottedgroundwater For
examplewateraugmentation projects/herein recharge anctaction volumes are matched

within an established timeframeffer additional opportunities beyond existing pumping and

storage right$o store and extract water.

Water augmentation projects provide Water augmentation projects are large recharge and
- - ) recovery projects that exceed the allo- 2"~ ===~
additionalopportunities to increase the volumes undecurrent adjudication. Th. Seurcewrd-org

conjunctive use of these basins by providingenv's'onEd to increase yields from the basins by match
recharge and extraction volumes on a regular basis (1

an avenue to establish partnerships with 3 years). This type of project represents the largest

potentially all other rightsholders in the potential for maximizing the reuse of re@awater.

groundwater basingdentifying projects that
would facilitate working with other jurisdictions increaslee overallwater available to the
regionby up to26,000acrefeet per yeat® Partnerships are critical to implemiggtthese

multi-benefit projects so that both the costs and benefits can be shared among parties

One of the key management strategies described in the Groundwater Basins Master Plan to
facilitate the extraction of the full volume of adjudicated rights in Wi@Blves a shift in

industrial groundwater use, particularly from oil refinefi¥)sThis strategy could be an

opportunity formunicipalitieswith recycled water supplies to increase their pumping in WCB.

For example, the South Bay municipalities couleéofecycled water to industrial users in
exchange for a lease on their groundwater pumping rights and thus increase their groundwater
pumping for potable use. There are at least 6 industrial parties (with over 1,000 AR) utilizing an
estimated 24KTable 4.2) of industrial pumping rights, which could be redistributed to

municipal pumpers upon supply ofecgcled water to the industrial rightsholders.

aa|ndustrial contamination issues are the principle reason for restricted use of local groundwater pumping by the
/I AGe 2F [!'® adzOK 2F [!52tQa LizyLAy3a OFLI OAle KFra oSSy .
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Table 4.2: West Coast Basin Select Industrial Parties Adjudicated Rights (>1,000 AR)

South Bayindustrial Party (over 1,000 AR) AR 20162017

Chevron USA Inc 4,601.30
Conoco Phillips Co. 6,170.00
Shell Oil Company 101900
Tesoro Refining and Marketing 8,741.00
Torrance Refining Co. 2,596.40
Total 23127.70

Source: West Coast Ba¥difatermaster Report 2016

Decrease Imported Water Use

For the West Coast and Central basins, WRD is expanding its use of recycled water for
replenishment and injection at the barriers through ¥at er | ndependence Nowc
which seeks teliminate the use of imported water for replenishment of the Central and West

Coast groundwater basins, and Groundwater Reliability Improvement Program, a major initiative
being implemented to offset water replenishment with recycled water sugidieat of the

effort to increase recycled water use in the County, West Basin MWD is planning a fifth
expansion of its Edward C. Little Water Recyc
production of recycled water. As part of the Phase V Expansion PMjecst Basi n MWDO®Os
facility will implement ultraviolet and advanced oxidation processes to provide up to one

additional MGD (million gallons per day) of water to the Dominguez Gap seawater barrier.

Improving Emergency Response for Water Management Ageftgiesndwater & Imported)

In addition to cyclical and lonterm resilience efforts, water management agencies have
emergency response plans and mechanisms in place to ensure they have prepared, appropriate
responses during emergency or disaster eventsasusystem failures, water quality

exceedances or other disturbances.

Maintaining emergency storage is a standard practice in water management around the County,
however the amount and accessibility of storage varies. Some agencies argue that the tapacity o
storage is not as important as the distribution throughout the system given that a break on the

only line to access the water renders it useless.
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Metropolitan (MWD) maintains a-thonth supply of emergency storage south of the fault lines

to ensure demals can be met if an earthquake interrupts supplies from th®Bltgy, Colorado
Aqueduct, and Los Angeles Aqueduct. Additionally, MWD has emergency storage at its
reservoirs (Diamond Valley Lake, Lake Mathews, and Lake Skinner), at the SWP terminal
reservars (including Castaic Lake in Los Angeles County), and in its groundwater conjunctive

use storage accounts. While most of this storage is located outside of Los Angeles County,
MWD, with few exceptions, can deliver this emergency supply throughout issarea via

gravity, thereby eliminating dependence on power sources that may be unavailable or inoperative
after a disruptive hazard. This emergency supply is maintained as a baseline and is not used to
mitigate drought conditions. MWD member agenciesraquired to have-week of local supply

available in case of an emergency disruption

When an emergency occurs, a common response is reliance on interconnections and agreements
with neighboring agencies unaffected by the disrupfitiis mechanism is considered an

important method of ensuring access to supply and uninterrupted service by water managers.
Interconnections can be particularly important in cases where the agency is entirely dependent on
one source of potable supply andess critical for nonemergency services like wastewater

collection or groundwater recharge. The substantial network of imported water distribution
systems within Los Angeles County provides an interconnection framework that allows for
imported water useit® work collaboratively to route and transfer water around and through

nearly all areas of the region.

Agencies focus on ensuring there are redundancies in their system to prepare for emergency
situations. Pump stations are a key component for moviag florough a system. Having

redundant facilities and equipment (e.g. generators) in case one pump malfunctions and portable
generators to manage a power outage are crucial elements for ensuring a resilient water delivery
system. In addition, smaller compants of the system, such as valves, are also extremely useful
pieces of infrastructure during an emergency. Valves are used by agencies to isolate the area of
their distribution system experiencing failure. By isolating the impacted areas, agencies are als

able to save and containsystem wastewater and water flows during emergencies.

Most agencies have individuBmergency Response Plahat contain information such as lists

of contractorsd® phone number s, ruidesaotivity c e s, and
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during emergenciesSome smaller agencies do not have sufficient Emergency Response Plans (if

at all), which puts them at risk during emergency situatiBasg linked to an Emergency
Operations Center is another mechanism for managing enwrgituations. Many agencies in
the County have an Emergency Operations Center in place or are in the process of linking into

one.

To better prepare for emergencies that threaten their infrastructure, WRD is participating with
the USEPA on &limate Resilience Evaluation and Awareness Tool (CREAT) to be the case
study for identifying infrastructural vulnerabilities within their agency. CREAT is a risk
assessment application that helps utilities adapt to extreme weather events by better
undersanding current and lorgrm climate conditions.

Sector 2: Energy Management

For the energy sector of the vulnerability assessnleatSBCCOG summaridéhe findings of
external reports conducted by or on behalf of utilities that service the South Bagisab
These reports assess the potential risk of climate change impacts on energy infrastructure
capacity, as well as identify adaptation strategies to mitigate identified Hekenergy sector

analysis is composed of three ssdrtions:

1. Background on the regulatory and legislative status of climate adaptation in the energy
sector

2. Detailed Summary of SoCal GasandSout her n Cal i éffortstio asaessEd i s o n
and mitigate risk of climate change impacts

3. SummaryofSout h Bay 0 sbility toiextreme hebtrextrapalated from thé"
Assessment Repo@rid Vulnerability in LA County

Background

In 2012, Lawrence Berkeley National Lab (LBNL) issued a report entlstiinating Risk to

California Energy Infrastructure from Projected Climate Chanbiee report identified types of

energy assets that could be affected, how they might be affected, under what conditions they

might be affected, and potential consequencé¢siofo s e ef f ect s. LBNLO6s mod:¢
temperatures may require up to a 38% increase of generation capacity and a corresponding

increase of up to 31% additional transmission capacity by the end of the century. These increases
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are due to the compromisiedfects of higher temperatures on power plants, transformers, and
substation capacity and transmission and distribution line losses, coupled with higher peak

electricity demand.

In April 2015, Governor Brown signed Executive OrdeB®15 that

called foran adaptation implementation plan for each sector of the Order Instituting

economy.To address thenergy sectothe California Public Utilities  Rulemaking (OIR)- is an
Commission(CPUC)and the California Energy Commission (CEC)  investigatory proceeding

. . . d by the CPUC t
held a joint workshop in July 2015 to better understand the atdapt Open_e yHhe _ 0
consider the creation or

efforts at the larg@vestorowned utilities. From this workshop, several,.ision of rules or
energy agencies fora a working group on climate adaptation to guidelines in a matter
affecting more than one
utility or a broad sector of
the industry.

supportelectricutilities on the development of vulnerability

assessments and resilience plargs work was completed througfie

= r —

Department of Energyodés Partner SComméntsandbroposarI]ser gy
ResilienceAs anelectric investor owned utility, Southern California  are submitted in written
Edison participates in this DOE Partnersfipe Partnership continues form to the CPUC. Oral
to work with utilities on planning and climate vulnerability studies. argument§ or presentation:
are sometimes allowed.
In May 2018 the CPUC issuan Order Instituting Rulemakin@IR) e CPUC's decision is
N i trategies to int te climate ch daptati | . _often implemented in a
0 consider strategies to integrate climate change adaptation plannini_ "
relevant Commission proceedings and other activities. Southern
California Edison and SoGahs, among many others, filed written
comments in response to the GfR Phase % of this Rulemakingcurrently underwayill
broadly consider how best to integrate climate change adaptation into the larger iowestdr
electric and gas wutilitiesd planning and oper

service. This phasfocugson addressing five key topics, described below:

1. Definition of climate adaptation for utilities
2. Appropriate data sources, models, and tools for climate adaptation deneskimg

3. Guidelines for utility climate adaptation assessmentpaching

b The entities filingas the California Association of Small Mulirrisdictional Utilities and Independent Storage
Providers will be Respondents in Phase 2 of the proceeding and are/were not required to participate in Phase 1.
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4. Identification and prioritization of actions to address the climate change related needs of
vulnerable and disadvantaged communities

5. Framework for climateelated decisiormaking and accountability

The working group tasked to address these tagilt€omplete reports in the summer of 2019,
with a CPUC decision expected in September 2019. The working group focusing on the
definition of climate adaptation completed its ref8ih January 2019.

SoCal Gas

A

I n SoCal Gas6 2016 RiPhdse (RAVIP) schapter was dédicatedtgat i o n
vulnerability assessment and adaptation plan for saédyed threats to gas infrastructure posed

by climate change. SoCalGas identified potential regional risks to gas infrastructure also due to
climate change- primarily the transmission pipelines. The transmission pipelines, which operate

at a high pressure, were the initial target for assessment because failure or rupture may

potentially result in a catastrophic event compared to a failure on mguiassue pipelines.

In the chapter, SoGahs identified the following threats to their infrastructure and operations

(summarized iMable 5.1):
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Table 5.1: Threat, Events and Potential Consequences

Threat Events Potential Consequences

Increased Frequency and Severity = Storm Surge (El Nifio events), 1. Increased frequency of emergency

of Storm Events Flooding, high winds, and response from Gas Emergency Centers
heavy snow. (GECs) and SoCalGas crews.

2. Levee erosion or failure causing
asset repair, replacement or relocation
to low-lying above and below ground

gas assets.
7 7 _ ' 3. Exposure of underground pipelines. |
Change in Precipitation Patterns Subsidence, Landslides, 1. Horizontal subsidence cause
and Droughts Mudslides, weakened soil compressive stresses resulting in
structure, drought induced buckling of gas pipelines."*
vegetation loss. 2. Exposure of underground pipelines.
3. Reduce access to pipeline Right of
Ways.

4. Effectiveness of cathodic
protection system diminishes which
can lead to increased corrosion.

5. Damage on pipelines in bridges or
spans due to mudslides.

Sea Level Rise Erosion, coastal inundation and | 1. Levee erosion or failure causing
flooding potential. asset repair, replacement or relocation
to low-lying above and below ground
gas assets.
2. Exposure of underground pipelines.
Change in Temperature Extremes Increase natural gas demand for | 1. Increased cycling of compressor
electric generation for meeting | station and maintenance schedules
more cooling days or air along with design requirements for
conditioning (HVAC) demand. | Compressor Stations to support the
Increased ambient increased cycling.
temperatures. 2. Damage on pipelines in bridges or
spans due to thermal expansion.
Increase Wildfire Frequency and Wildfires, vegetation loss, 1. Increased frequency of emergency
Intensity weakened soll structure, and response from GECs and SoCalGas
landslides. crews including standby to prevent

damages to infrastructure by third
parties responding to the fires.

2. Increased customer outages.

3. Increased nisk of erosion and
landslides due to vegetation loss.

Source:SoCalGas 2016 RAMP

Based on SoCal Gasd 2015 c | i madorapletingte kolloaisgs e s s me
actionsin its 2016 RAMP:

f Gas Infrastructure Resilience and Vulnerability Re@brt
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1 Geological Hazard Engineering Data Analysis and Flood Hazard DasFfboard

{ Strain Gauge Installation Projetts

1 Slope Stability and Erosion Control Projé€ts

Specifically, for theGas Infrastructure Resilience and Vulnerability Report, SoCalGas
commissionedhe completion oeveral case studies examining the impact of climatartdaon

the natural gas systelfr. These case studies found that natural gas infrastructure and services
were relatively resilient to hurricanes, wildfiresxd mudslidesMost natural gas infrastructure is
belowground, which is inherently less vulnerabl@atural disasters than aboveground
infrastructure. Unlike the electric systethat will have more regiai impacts from above

ground driven climate change events, natural gas systems tend to be impacted in isolated or
distinct segmentshere are no ciital partsofSo Ca | Ga s 0 sygtemtleatrelyton o n
electricity. Gas flow is driven by pressure differentidld. | o f  $aoililes Ls6 elextéic

power in some form or another for operation, but all have natural gasipaygnerationThe
vulneraility of the natural gas system is not so much the natural gas infrastructure itself, but
rather in its intersection with other sectors. For example, the loss of electricity due to damages to
grid infrastructure can c reeaatuml gaspmwdasTfudlitod e st r u
power plants. Similarly, ports closing in response to severe storms impact the ability of shippers
to export theigassupplies.This dependency speaks more to market impacts than impacts on
power generatiorA summary oimpacts on the natural gas system from specific hazarmbe
reviewed in the repoff®

The lessons learndtbm these case studjess well asdentifiedadaptation strategigs be

considered incluel

1 Natural gas infrastructure and services exhibited significant resilience to disasters due in

part to existing system characteristics (e.g., underground assets).

¢ This is an internal dashboard, the developneémthich is still in progress. No flood hazards were identified in the
South Bay.

dd San Bernardino locations completed. Next locations will be in Ventura County in 2020. No project locations in
the South Bay.

€ No projects in South Bay service territory.
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1 The greatest observed impact to natural gas infrastructure was due to intensive scouring

of creeks during flood events and large boulders carried by subsequent mudslides.

1 The most important impact to customers was due to proactive gas servioff shuing
the California wildfires. While this protective measure can be put into place quickly,
reversing this process is timmnsuming and expensive. Loss of service in the interim
can impact customers.
Backup generation is an important component of overall resilience.
Emergency responses are most effective when there is clear communication and
coorination between utilities across sectors and with emergency personnel. Access to
gas infrastructure must be carefully coordinated when conditions are unsafe, and natural
gas utilities must communicate the locations of their assets and potential rigkgito a
further damage during response activities.

1 To huild resilienceit is important tdocus on response strategies such asdsitling

the grid to improve the efficiency of service isolation and reconnection.

SoCalGas will file an updated RAMP in 2018 the 2019 RAMP, lanate change will be treated
as a driver to other risks within the chapter, so content on climate change will be embedded

within other risk chapters as appropriate instead of its own separate chapter.

Southern California EdisofsCE)

As part of itsDOE Partnership, SEreleased Climate Impact Analysis and Resilience Pieng
documentin 2016 which in addition to identifyingkey sector vulnerabilities, laid out resilience

goals and an adaptation planning framework.
Vulnerabilities

Utilizing the SCEAdaptation Planning tocldevelopedd assess system vulnerabilities to
climate hazards at the facilitgvel - the followinglong-termimpactsof climate chang&ere
identified:

1 Increased risk for facility inundation and flooding, especially at 4&hktcoastal facilities
i Transmission, distribution, and generation systems will operate less efficiently under

extreme heat
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Increased demand due to ongogeilgvatedaverage temperature and extreme heat days
Disruption of service due to facility and equipment loss following flood and landslide events
Limited generation capacity due to decreased reservoir levels

Disruption of serice due to facility and equipment losem wildfire events

Employeepublic safetyand wellbeing impacted by wildfire events

= =4 4 -4 -—a -2

Increased liability due to higher potential of utility caused fires
Resilience Goaland Adaptation Planning Framework

SCEOG6s resili pl an goal is to identify str

adaptation needs

ence

while continuing to « Scientific Literature review
* Micro and Macro impacts data

« Utilize the state’s CalAdapt Tool

Choosing the
Right Data

ensure thaglectricity

is safe, reliableand

» What SCE assets are located in risk areas?

* How will load adjust to changes?

» Whatare impacts on SCE operations?

» Use GIS to map risk and conduct spatial analysis

Assessing
Specific
Vulnerabilities

affordable.In

conjunction with
external stakeholders,
SCE created an

» How is SCE currently adapting to these
types of impacts ?

» Willa changing climate increase these
threats beyond current levels of resilience?

* Prioritize Remaining Risks

Identify the
Climate ‘Risk
Gap’

adaptation framework
thatwill help the

« Explore suite of
adaptation options to
close the climate ‘risk
gap’

* DOE collaboration

Determine

Cost-effective
actions

organization meet its

resilience goal

Source:Climate Impact Analysis and Resilience Planning, 2016

Adaptation Measures

After a report detailing these vulnerabilities was submitted to the DOE, the SCE held a series of
workshops in which kegdaptation measures were considered for the developmant of

resilience action plan, including:

Adaptation Measure Description Costs Benefits

Design new facilities and
equipment utilizing future
modeling instead of historical

data

Current policy dictates that all
new facility locations are built
using historical flood projects
and current 10¢ear flood

plain maps. Tis policy change

Building new facilities may
become more expensive due
more stringent location
requirements and

environmental standards.

Hardened infrastructure to
increasing intense and
frequent weather events.

Ability to maintain reliable

service through a major
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would use maps developed
with future projections and
computer modelling for
determining optimal building

locations.

More analysis required in
planning phase of building
new facilities.Least expensive

adaptation measure.

weather event that wéii
have been interrupted at a

previous location.

Initiate facility relocation well
in advance of coastal
inundation at atisk facilities

Relocate facilities located in
projected 106/ear flood plain
locations 10 years prior to
flood plainencroachment.

Decommissiorand demolish
old facilities and regpurpose
land Cost associated with
rebuilding a new facility in a
potentially more costly
location. New environmental

and regulatory constraints.

Offers an opportunity to
relocate facilities tht were
not in ideal locations in the
first place.

Implement engineering
solutions to mitigate facilities
at increased risk for
inundation, flooding,
mudslides, and debris flows

Conduct sitespecific
engineering review to assess
theneed for engineering
solutionsincludingraising each
site above flood plain levels
place critical equipment on
raised or floating platforms
place flood berms around
facilities and equipment
addition of seawalls in

impacted communities

Construction and equipment
purchase cost associated witl
upgrading facilities. Potential
failure of certain mitigating
engineering solutions resultin
in facility failure and lack of

reliable service

Hardened infrastructure to
increasing intense and
frequent weather events.
Ability to maintain reliable
service through a major
weather event that would
have been interrupted at a

previous location.

Install additional equipment t
decrease burden on existing

equipment

As equipment becomes less
efficient due to increased
temperatures andcreased
demand, add new equipment
reduce the burden on the

existing equipment.

R&D costs associated with
determining appropriately
engineered equipment. Cost
procuring and replacing the
outdated equipment as well a
siting new locations for

equipnent.

Increased reliability due to
more contingency
infrastructure in case of
failure at certain points
Increasehe lifespan of
older, overburdened

equipment.

Increase the use of distribute
energy solutions to limit the
burden on the transmission

sysem

As increased demand and
generation efficiency occur,
focus on increasing the
availability of distributed
generation capacity and the
ability of the grid to perform

two directional flow.

R&D costs associated with
determining appropriately
engineered edpment;
upgrading or replacing
outdated equipment, and
increased need for accurate

localized load forecasts.

Increased grid stability and
reliability; decreases
likelihood of equipment
failures and costs associate
with repairing or replacing

theimpacted equipment.

Increase the capacity of the
existing reservoir system

through additional locations

As the frequency of rain
becomes less often, but the
intensity increases, the ability
to capture runoff to support

Building new reservoirs as
well as increasing the capacit
of existing reservoirsvould

require significant

Edi

maintain hydro generation

Enhance S (

during periods of extended
drought as wikas
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and a more robust catchmen;

system

hydrological generation will
decrease. By adding additiong
reservoir locations and
increasing capacity, additional
rain can be captured during
high intensity periods of rain.

construction spending.
Optimizing reservoirs would
require climatological
analysis, downstream water
user, and environmental

studies.

optimizing the system for th
anticipated changes in
precipitation patterns.

Mandate all new facilities in
at-risk location for wildfires
have 2 independent

evacuation routes

Implement a policy change thg
requires all SCE facilities to
havetwo geographically
independent evacuation route
for every Southern California
Edison (SCE) facility.

Extremely costly in remote
areas to develop a secondary
evacuation route if none
exists. In some areas, the
secondary evacuation route
may be as vulnerablto fire as

the primary evacuation route.

Allows Edison employees tg
work more safely and
confidently in areas of high
fire risk. Could potentially
be lifesaving if fire
conditions do threaten the

facility.

KeyChallenges

One of the major challenges E@aces isaligning its adaptation strategies with the laagm planning of
local communitiesBefore moving substations that may be inundated due to sea lev&lIGEeanust first
considerhow affectedcommunitieswill choose toadapt For exampleif a communitydecidegto build a
sea wall thaprotects the community from inundation, SCE may not need to relocate the potentialty at
substation Alternatively, if a community decides to relocate, SCE will havedocate its critich
infrastructure to service that community in another locaimther significant challenge is understanding
the costsand creatingnechanisms to fund adaptation measuEeisonbelievesthat the complexity of
analying financial impactsverthe nextLl00 years wilrequirethe creation o& standardized model for all

utilities.
Findings

Upon their preliminary assessment, SGielieves the systemis resilient to the majority of

projected neaterm (now through 2030) impacts of climate change. Due to careful investments in
energy infrastructure, adaptive capacity is bulio ma n y SCEOGs
( Ex . <have éwind and emperaturesratingdigh ehough ® ensure

service through many of the scenarios predicted intecandury.)

of assets

processes.

Next Steps
SCE plans to continue actiparticipationin the DOE efforts, and work with state regulators to:

1 Broaden thalefinition ofassets
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Assess theystem as aum of itsassets

Assesduturesystemassets
Assessmergencymanagemenprocedures
Assess theulnerability ofcustomers
Assessnternal andperationalulnerabilities

Monitor, evaluateand reassedsestavailable climate projections

= =/ 4 A4 -4 A -

Evaluate and prioritize resilience measures

1 Develop a resilience action plan

Grid Vulnerability to Extreme Heat: Findings of the 41" Assessment Report

As part of Californiads F oGalifarnia Ef@igy GomnissionCh an g e
sponsored researchers at UCLA anizéna State University (ASUd develop a report that

identified the vulnerability of energy infrastructure to rising temperatures. The réporate

Change in Los Angeles County: Grid Vedability to Extreme Heatnalyzed infrastructure

vulnerabilities for power generation plants, transmission lines, and substations for the effects of

higher ambient air temperatures.
Rising air temperatures can affect electricity infrastructure in twewa

1) A direct reduction in the componentsd (generat
capacities. Since electric power flow creates heat, and components can only tolerate so much before
protection gear trips or internal parts physigalteak, their capacity to support power flow generally

decreases as ambient air temperatures%ise

2) An increase in the load on those components due to increased demand (air conditioning use, for

example).

The SBCCOG utilized the data from tl 4" Assessment Repotb extrapolatehe neighborhood
level grid vulnerabilities within th&outh Bay service territory. To better inform letegm

capital investment and policy decisions regarding climate change and electricity infrastructure
systemsthe method®f the 4" assessment repasiere replicatedo answer the following

guestions:

1 How much could capacity be reduced at generator plants, transmission lines, and

substations by 2060 due to heat waves?
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1 What citiesor neighborhoods within the South Bay service territory have the highest risk
of shortages in delivery infrastructure capadiyd should therefore be prioritized for

capital investments and/or demand side management programs?
Temperature Projections

Temperature projéionswere used to assess the potential capacity loss of power generation,
substations, and transmission lindhe Assessment quantified extreme heat and rising air
temperatures due to climate change based on a 2x2km grid cell map resolution indicating the
projection of the daily maximum air temperatures for a base period of2EY, and two future

periods, 2022040 and 2042 06 0 f or t he fAmitigatingo (RCP 4.
8.5) scenari os. I n this SBCCOGG6s report, onl
historic hottest day (Juné’31985) from 19822000 and 2) the composite temperatunggetion

for 20422060 under RCP 8.5 (wofrstaise scenario). Composite temperatures represent the

highest projected temperature in each 2x2km grid cell for the given scenario.
Power Generation

Supplyvulnerabilities were assessedpmtentialloss orderating in megawattgor generation
capacity (MW) due to rising air temperatures in generation plBotger plant datdom the
Assessment Repontere obtained from the UShErgyInformationAdministration (EIA}®S,

including plant type, capacitgnd geospatial location, as showrfigure 5.1
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Figure 5.1: Map of Power Plants by Type and Capacity Overlaid to Historical Hottest Day

Plant Capacity (MW)
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- than a traditional simple
® 1150 cycle plant. The waste heat
: 51200 from the gas turbine is oute(
201-500 i
@ 5012000 };nr:; ¥ to the nearby steam turbine,
other B 914-93200 which generates extra
o 110 B 933-95.000
ower.
® 1150 I 95.1-96.800 P
® si200 [ 96.9-98.600
@ ots0 W 98.7-10040 Deratingis a loss in
@ so1-2000 | 100.5-1022 | . . d
biomass T 1023-1040 electricity capacity and can
o 110 B 1041-1058 be driven by increases in
® 150 B 1059-107.6
@ 51-200 B 107.7-1094 temperature.
@ 201500 M 1095-1112
@ 120 HE 113-1130 Derated Load Factos

proportional to substation
heat stress and risk of
outage. The higher the load
Generation plants sensitive to high ambient air temperatures include daytor, the higher the risk of

cooled natural gas plants, the -@hgoled portion of combed cycle outage.

natural gas plants, and solar PV plants with quantities and derating

factors as listed iffable 5.2

Table 5.2 Power Plant Capacities by Type and High Air Temperature Derating Factors

Estimated MW Losdtat

Generation Type Count Total MW Derating Factor 2060 RCP 8.5 (worst case)
Natural Gas 10 2490.6 003 +£.001 28.59
(combined cycle)

Natural Gas (steam) 1 1310 -- 0

Solar PV 9 16.3 .0035 +/.0025 0.57

Biomass 2 53.4 -- 0

Other* 7 235.7 -- 0

Total 29 4106 -- 29.16

*Includes biomass generation

ff Calculated using derating factor plus positive error. Formula: (TotalMW)*(DeratingFactor + error) *(Degrees above 40 C)
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The power generation facilities in the South Bay account for approximatelyriz@fdwatt

(MW) of all generation capacity in Los Angeles county. As showkFigare 5.2, for worstcase
2060 temperature projections under RE®, the natural gas combined cyplants including the
Scattergood Plant in Playa Del Rey; the Watson Plant in Carson; and the Harbor Plant in
Wilmington. Theyrepresent the most vulnerable generation capd@ity t he Sout h
gigawatt GW) of local power generatiompproximately 2,507 MVérepotentiallyvulnerable to
increasen air temperatureAn estimate®9 MW will be lost for the projected worstasé®
temperatures in 2060 under a fAdbusioht@ass as
generation capacityNote, the figure is shown in units of MW, not percentages; derating values
are a function of both temperature changetspd ofplant. Heat wave temperatures affecting
natural gas plants ranged fr@8&46 C (L02114 F) inthis scenao (RCP 8.5, 2060)Maximum
temperatures at solar PV plants ranged frord A€ (111117 F).

99 Highest projected Tmax in each 2km”2 grid cell
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Figure 5.2 Map of Worst-Case Losses in Plant Capacity in 206@Composite temp.RCP 8.5

Power Plant Derating (MW)
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Substations

Supply vulnerabilities were assessed by risk of substation overload based on projected future
conditions. Substation data were obtained from the US Department of Homeland S&€arity
included 77 substations total in the South Bay. 20 were labeled iag Imaaximum voltage

ratings, as shown iRigure 5.3, 11 were labeletigh 66k to 138kV}, 9 labelednedium

(230kV), and 57 were labeled unknown and assumed tovié<69 kV).
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Figure 5.3: Substations and transmission lines in and around th8outh Bay
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Risk of overloading was éstated at SCEs substations for current and future projected

conditions. Only SCE substations overload was estimated, as those were the only substations
where both load and capacity data were available to estimate load factor or utilization. The base
peak bad factors on SCE substations were estimated using the SCE Distributed Energy Resource
Interconnection Map (DERIiM) data and values were assumed at 40 C (1Dé-Fted load

factord were then estimated for present day circumstances using the composite maximum
temperature projection images for the recent historical period, and derating substations by any
amount above 40 Q.able 5.3 provides risk level analysis of different load fasto

Table 5.3 Substation Derated Load Factor Risk Metrics!10

Load Factor Risk Level Reference Description
Substations exist in this space according to DHS
n/a Unknown n/a databask?, but not SCE DERIM-, so loading data werg
unavailable.
. Negligible thermal wear, probablyaireliable if in
0.0%0.5 Very Safe Assumption parallel/redundant configuration.
Load Factor Risk Level Reference Description

hh Substation load, capacity, and load factor estimates were developed from thesoUDESRIM data, and ranges
allocated to the remaining substations in the LAC infrastructure. For more information, see AppendiX'D3 of 4
Assessment Report.
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0.51-0.85 Safe 15% rule Very low thermal wear, probably onlyhreliable if in
parallel/redundant configuration.
0.86-1.00 Caution 15% rule Norrnegligible thermal wear, probably notlrreliable.

Thermal wear, component overloadadfomatic
1.01-1.20 Warning [113, [119 switching may occur in 24 hours to 30 days if loading
continues at this level, or sooner with sudrly spike,
depending upon switch gear settings.

Significant thermal wear, component very overloaded

1.21:2.00 Emergency [iv], [V] automatic swiching will occur in 30 min, or sooner with
subhourly spike, depending upon switch gear settingg
>2 Outage V] Extreme thermal wear, switchgear will automatically tr

to prevent hardware damage and failure.

As indicated below, g areaghroughout the South Balased orata availabity, have

substations that are projected femat at aweather deated loadactor of 0.72 for the hottest

historical heat wave temperatures whi ch is consi der ed ableastsaf eo r
five areast'® within the South Bayreprojected to have

substations operating at a weattlerated factor of 1 to  N-1 means thathere is a power backup in place
should a single syste
stands for the number of components necessa
(Figure 5.4). Components are technically overloadedatt o r un t he system. 1
independent backup should a component of th
system falil.

1.2 for the hottest historical heat wave temperatures

this point anchutomatic outage switching may occur

within 24 hours to 30 days if loading continues at this

level (depending upon switchgear settihd3ue to high
operating temperatures, substation mineral oil may experience accelerated thermal wear, and
depending uposystem redundancies, neighborhoods may nat besecure state (orl

reliable in this condition.
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Figure 5.4 Map of ohtadesybStation risks:

Current substation load factors derated for composite historical heat waves

Derated Load Factor

L na

- Very Safe

| safe
: Caution
- Warning
- Emergency

Ri sk of component overl oad was al so estimated
showvn inFigure 55f or t emperature projections in 2060 u
(RCP 8.5), seven unknown substations (presumably low voltage connective air cooled); two

138kV; and one 66kV substation could experience temperatures uglh@114120 F).

Most substations were projected to experience average capacity losses of 4.5% with a maximum

of 12.6% under this scenario.
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Figure 5.5 Worst-case losses of substation capacity for composite temperatu(@960, RCP 8.5
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Transmission Lines

Of thetotal transmission lines running through the South Bay, Z&Imeters (140 miles) are

high voltage (230 kV or above) and could experience
Ampacityis the maximum current  temperatures up to 47 C (107.6116.6 F). On average,
(measured in electric units called

amperes) that a conductor can carr
continuously under the conditions ¢ 3.46% plus or minus 50% ampacity loss (1-339%

use without exceeding its ampacity loss). Othe 154640 meters (96 miles) of low
temperature rating.

these high voltage lines are projected to experience

voltage (230 kV or below) transmission lines in the South

Bay, the average projected ampacity loss is 8.4% (plus or
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minus 33%). As shown iRigure 5.6, the low voltage transmission lines that are most vulnerable
to heat wavesrackfrom North to South Carson, with projected air temperatures up to 43.7 C

(110.6 F) and corresponding reductions in ampacity of 10.8% plus or minus 33% 1dr4°4).

Figure 5.6. Worst-Case Transmission Line Ampacity Loss
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Esri, HERE, Garmin, ® CpenStreetiap contributors, and the GIS user community
Results:
T Of the South Bayodés 4.1 GW of | ocal power g

of energy generation capacity could be lost due to temperature increases over 40 degrees
Celsius undertheworsta se scenario (2060, RCP 8.5). TI
generation is therefore at minimal risk to projected temperature increases.

1 The maximum projected substation capacity loss is 12Mfxoximately 37 square

mileswithin the South Bay26%)arewithin a substation argaojected to have

98| Page



substations operating at a weatderrated factor of 41.2. This derated load factor
corresponds to a Awarningo risk | evel

1 Approximatelyl6.8% of the sb-regionlivewithinai war ni ngo desi gnat ed
substation area

1 High voltage transmission lines are projected to experience on anpgeity los®f
3.48%; low transmission lines are projected an average ampacity loss of 8.4%.

I Transmission lines are most vulnerable between North and South Carson

Sector 3: Biodiversity

Climate change has the potential to stress native biodiversity and alter the conditions in existing
ecosystems. Temperature and gueiation changegrought timing and frequencgs well as

beach and cliff erosion, can result in habitat loss, species loss,

alteration of the range and distribution of species, increased Biodiversityis the variety
competition with nomative species, and disruption of ecosystem of life found in the world

interactionsBui | di ng off the Cit {famdf oF i'n'%.'p%.ﬁiCLﬁér?]Q.bit\éF r

the indicators selected for U%éco%ﬂs?én?i nabl e
2015 Environmental Report Caltl,the SBCCOGassessethe

potential climate impacts on habitats and biodiversity in the sub

region.In this section, the SBCCOG provides: 1) a summary of habitat vulnerability; 2) further
examination of the potential impacts of specific climate stressors on species and;ainita)

consideration of several secondary impacts of climate change on biological systems.
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l. Vulnerability of South Bay Habitats

The South Bay angreater Los Angeles region is home to diverse motirnates and eco
regions which are key drivers of urban biodiversity, ecosystem function, and landscape
character. The United StatBse par t ment of Agri cul t uthegbeaterFor est

Los Angeles regioas a mix betwee@oastal

Chaparral Forest and Sage'® ecological . . .
P o g Micro-climatesare very small or restricted

composition*'® The SBCCOG also assessed coastaleas of atmospheric conditions that diffe
dune habitats, an ecosystem classification that ~ from those in the surrounding areas.

characterizes several of our beach cities. o _ _
Ecoregionis an area defined by its

Although the sulyegion is highy developed, environmental conditions such as climate
landforms, and soil characteristics.
regironds native

characteristics of the ecol og

primarily evident on th&alos Verdes Peninsula.
The Palos Verdes Nature Preserve encompasses approximately 1,400 acres comprised of eleven
Reserved!® The Preserve is owned by the City of Rlam Palos Verdes and is-omanaged by

the Palos Verdes Peninsula Land Conservancy for ecological values and habitat restoration.

The following analysis of Southern California Chaparral and Coastal Sage Scrub Habitats
summarizes the findings&c o Adapt 6 s Vul ner°¥iofiSbuthByhabtitats e s s me n
based on expert input and existing informatidualnerability rankings were determined through

habitat expert vulnerability assessment survey results and commentse\pearcomments and

revisons, and relevant references from the literature.
Sage Scrub Habitat Vulnerability

The relative vulnerability of sage scrub habitats in
southern California was evaluated torbederateby
habitat expertbased on the following classifications:

moderate sensitivitio climate and nowglimate

stressorsmoderate exposui® projected futug climate

changes, anthoderate adaptive capacitjassification. Source: ca.audobon.org

Sage scrub habitat distribution and composition is largely determined by precipitation and
temperature?> Warming temperatures and shifts in rainfall and drought timing and sewatity
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affect sage scrub germination and overall species composition. Although sage scrub habitats are
adapted to wildfire, increasing fire frequencies prevent sage scrub recovery and seedbank
regeneration, creating conditions favorable for invasive span@potential vegetation

conversion to exotic annual grassld&tType conversion results in a loss of native diversity and
the change from deeply rooted shrubs to shallow rooted grasses and forbs further increases fire

frequency and reduces carbon storage

Sage scrub habitats are also droteytaipted and able to
Nitrogen depositiondescribes the

input of reactive nitrogen from the _ _ _ _ N _
atmosphere to the biosphere. as invasive species and nitrogen deposition undermine

Enhanced nitrogen depositionis a  the natural resilience of this habitat. Sage scrub habitats
consequence of global emissions of
oxidized nitrogen fronfossil fuel

combustion. ecosystem services includingtive habitat, protection

recover from disturbance, but nehimate stressors such

exhibit moderaténigh divergty and provide a variety of

from erosionyecreation, and carbon sequestration.

Chaparral Habitat Vulnerability

The relative vulnerability of chaparral habitats in
southern California was evaluated toltw&-moderate
by habitat experts based on the following
classificationslow-moderate sensitivitio climate

and norclimate stressor$pw-moderate exposure

projected future climate changes, andderate

adaptive capacityDrought is the key climate driver affecting chaparral habiat&ource: californiachaparral.com

Chaparral habitats are adapted to seasonal drought, but prolonged and/or more frequent drought
or shifts in the onset &feasonal drought may contribute to plant dieback, shrub mortality, and/or
altered community composition. These conditions lead to inchedise fuels such as grass and
leaves that ignite readily ammén contribute to more frequent large fire eventhénfuture.

Many chaparral species are fmeapted but increasing fire frequencies, linked with more human

i Mature semiarid chaparral ecosystems can be a significant sink for atmospheric carbon dioxide
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ignitions, and increased drought can inhibit chaparral regeneration and facilitate conversion to

exotic grassland and degraded shrubland commasnitie

Chaparral habitats have experienced significant fragmentation; current and future habitat
continuity and extent are threatened by development and land use conversions and a variety of
other landscape barriers, such as transportation corridors, agataid grazing lands, and fuel
clearance/vegetation treatments. Interacting climate andlimate stressors may reduce the
inherent resilience of chaparral habitats, but moderate species diversity may bolster habitat
adaptive capacity in the face ofrohte change. Chaparral habitats provide a variety of

ecosystem services including biodiversity, recreatma carbon sequestration.

Beaches and Coastal Dunes Habitat Vulnerability

Beach and dune systems are formed from unconsolidated sand from lolodistaind
watersheds. They are shaped by a myriad of marine and terrestrial processes and provide habitat

for a variety of species, including pinnipeds and sea and shorebirds, as well as unique vegetation.

The vulnerability of beach and dune habitatsouthern California was evaluated to be
moderatehigh by habitat experts based on the following classificatiorsderatehigh
sensitivityto climate and nowglimate stressor$igh exposuréo projected future climate

changes, anthoderate adaptive capacityassification.

Coastal dune habitats are highly sensitive to sea level rise, coastal erosion, wave action, and
sediment supply and movemeBeaches and dunes are also sensitive toptatton and pH,

but to a lesser extent than the aforementioned fa&eexh and dune habitats are

transcontinental in geographic extent, hemwaderate habitat connectivitgndmoderate

structural and functional integrigue to impacts from coastahland, and watershed

development. Overall, beach and dune habitats are highly valued and can recover quickly if they

have space to migrate or have enough sediment supply to keep up with sea level rise and erosion.
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Il. Vulnerable Species
The Chaparral and coastal sage scrub habitats host a wide variety of species, many of which are
increasingly threatened as habitats become stressed by development and climate related
pressuresThis section identifies climate stressors that may impactesphealth and
distribution throughout the South Basigure 6.1shows the distribution of endangered or
threatened species utilizing 2013 data from the California Natural Diversity Database.

Endangered or threatened species in the South Bay include:

1 Palos Verdes blue butterfly

9 Coastal dunes mitketch

Source: en.widkepedia.org

ﬂ Pacific pOCket mouse Source:coastal webweaver.com
1 Coastal California gnatcatcher

Source:patch.com

T Lyonds pentachaeta

Source:audobon.org

T Brandds star phaceli a

Source:smmflowers.org

1 El Segundo blue butterfly

Sourceinaturalist.org

Source:lataco.com
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Figure 6.1 Endangered and Threatened Species Distribution
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Figure 6.2provides a closer examination of species distribution on the Palos Verdes Peninsula,

with species observations from the Palos Verdes Land Conservancy.

Figure 6.2 Species Distribution on the Palogerdes Peninsula
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Wildlife Survey (PVLC 2006)

Species
o California gnatcatcher © coastal cactus wren
e California least tern e red fox
e Cooper's hawk e brown pelican
e El Segundo blue butterfly

The Palos Verdes Land Conservancy (PVLC) last surveyed the wildlife on the Peninsula in 2006. They

observed species including:

California gnatcatcher Rufouscrowned sparrow

California least tern

And the Brown Pelican

1
1 El Segundo blue butterfly
1 Western rattlesnake

1

= =4 -4 =

Cooperds hawk Cactus Wren

1 Red fox
Some studies have attempted to classify and rank the vulnerability of specific species to
determine how susceptiblleey areto the negative impacts of climate chanige2012, Point

Blue Conservation Science published a paper assessing and rankingnénability of
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California birds to climate change related impacts such as sea level rise and vegetatiat*thange

Vulnerability scoresvere calculated by first ranking each of the following sensitivity and
exposure criteria on a scale of 1 to 3: changesioit&t suitability, changes in food availability,
changes in extreme weather, habitat specialization, physiological tolerances, migratory status,
and dispersal ability?® Then the sum of the exposure scores were multiplied by the sum of the
sensitivity scoes, generating a climate vulnerability index with scores ranging from 12 to 72,
with a median score of 24 (higher index indicates greater vulneralHigg)re 6.3andTable
6.1lincludes species present in the South Bay that were ranked in this assessment

Figure 6.3 Vulnerable Bird Species Distribution
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