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SECURE Water Act Section 9503

« Directs the Secretary to establish a climate
change adaptation program which includes ElGPNYIINEON

Managing Water in the West

— Assess risks to water supply Secion $503c) Reclamation
Climate Change an ater

2011

— Analyze the impacts of changes in water
supply on a variety of demands

— Develop mitigation strategies in
consultation with non-Federal

participants
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Basin Study Program
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Basin Study Program
Activities
« West-Wide Climate Risk Assessments (WWCRA)

— Apply a consistent approach throughout the west to assess impacts of climate change
to water supplies, demands and operational risks

e Basin Studies

— Reclamation works on a cost-shared basis with state and local partners to develop
potential adaptation strategies to meet future demands in light of imbalances in supply
& demand

« SECURE Special Studies and Feasibility Studies

— SECURE Special Studies
« Small scale panning studies to provide a path forward to further develop adaptation
strategies

— SECURE Feasibility Studies

« Support state and local partners to determine feasibility and impacts to ecological
resiliency of adaptation strategies identified in Basin Studies

« Landscape Conservation Cooperatives
— Partnerships to develop applied science tools to help resource managers address

landscape-scale threats.

— Provides a forum to share information developed through the Bas
and to benefit from complementary actlvme‘E@ @



West Wide Climate Risk Assessments

* Include projections and assessments of risks and impacts to
water supplies, demands, and Reclamation’s operations due

to climate change

« Key baseline assessments leading towards more in-depth
analyses performed through future Basin Studies

« Streamflow Projections Website

— Provides future streamflow and water supply information at 195
locations across the west
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http://gisweb.usbr.gov/Streamflow_Projections/
http://gisweb.usbr.gov/Streamflow_Projections/

Basin Studies

Colorado River Basin

« Reclamation works collaboratively with non- Pe
Federal partners to evaluate current and §
future water supply and demand imbalances |
In a changing climate and identify adaptation
strategies to meet future water demands.

« Eligible applicants include States, tribes,
water districts, cities, and other local
governmental entities with water delivery or
management authority located in the 17
Western States

 Require 50/50 cost-share

« Not Financial Assistance
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Basin Studies — 2014 Selection
Process

« Fiscal year 2014 selection process expected to be initiated by
the end of November 2013

« President’s budget request includes approximately $2 million
In funding for Basin Studies

« Studies are selected through a 2 step competitive process

— Step 1 — Letters of Interest
» Letters of Interest are submitted to Reclamation regional offices
* Regional offices select which Letters of Interest will move forward to
step 2 of the selection process
— Step 2 — Proposals

» Applicants work with Reclamation to develop a joint study proposal
to submit to Policy and Administration

» Proposals are reviewed and scored based on identified evaluation
criteria by an application review committee made up of Reclamation
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Basin Studies

4 Required Elements

1) Projections of water supply and demand, including
the risks of climate change

2) An analysis of how existing water and power
Infrastructure and operations will perform in
response to changing water realities

3) The development of adaptation and mitigation
strategies to supply adequate water in the future

4) A trade-off analysis of the strategies identified, and
findings and recommendations as appropriate
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Funded Basin Studies
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Klamath River Basin Study

« Selected in fiscal year 2010

« Bureau of Reclamation, Oregon’s Water Resources
Department, and California’s Department of Water
Resources are partnering to conduct the Klamath River
Basin Study

« Stakeholder involvement in the Study includes a broad
spectrum of Klamath tribal governments, water user
groups, agriculture associations and environmental
Interests

« Total cost is approximately $1.85 million
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Sacramento-San Joaquin Rivers
Basin Study

Selected in fiscal year 2012

Partnership between the Bureau of Reclamation, California
Department of Water Resources, California Partnership for the San
Joaquin Valley, Stockton East Water District, El Dorado County
Water Agency, and the Madera County Resources Management
Agency

Study area encompasses the entire Central Valley of California with
an area of more than 22,500 square miles from the Tehachapi
Range in the South to the Klamath Mountains in the north

Involves stakeholders from throughout the Sacramento and San
Joaquin basins including agriculture interests, City and County water
agencies, water user associations and environmental interests

Total cost is $2.4 million dollars RECLAI\/IATION



SECURE Special and Feasibility
Studies

* First selection process expected to be initiated fall of
2013

« Competitive process similar to Basin Studies

 Must have participated in a completed Basin Study
to be eligible

 50% non-Federal cost share required
« Not financial assistance

 FY 2014 funding - $400,000 for SECURE Special
Studies and $500,000 for SECURE Feasibility Studies
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SECURE Special Studies

 Must be completed within 2 years
« Up to $200,000 in Federal funding

* Intended to provide an opportunity to further explore
and refine adaptation and mitigation strategies

— Which strategies within a suite of strategies will be most
effective

— Different ways to implement a specific strategy

— Other analysis that may be need to advance implementation
of strategies
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SECURE Feasibility Studies

Must be completed within 3 years

« Up to $1.5 million in Federal funding (max $500,000
per year)

 Reclamation does not intend to seek Congressional
authorization or appropriations for construction,
except in very limited circumstances

« Will provide stakeholders the opportunity to advance
the implementation of feasibility scale projects
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Landscape Conservation Cooperatives

 Reclamation co-leads 2 LCCs with FWS that encompass
the Colorado River Basin
— Desert LCC and Southern Rockies LCC

— Reclamation provides funding for applied science grants in these
two LCCs

 LCCs in California include:
— Desert
— California
— North Pacific
— Great Basin
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WaterSMART Grants

RECLAMATION



WaterSMART Grants

« Provide financial assistance for the following types
of projects:

— Water and Energy Efficiency Grants:

Seek to conserve and use water and energy more efficiently, increase the use
of renewable energy, protect endangered species, or facilitate water markets

— System Optimization Reviews:

Broad look at system-wide efficiency focused on improving efficiency and
operations of a water delivery system, water district, or water basin

— Advanced Water Treatment Pilot and
Demonstration Projects:

Address the technical and economic viability of treating and using brackish
groundwater, seawater, impaired waters, or otherwise creating new water
supplies within a specific locale

— Grants to Develop Climate Analysis Tools:

Development of tools to more efficiently manage water in a changing climate

RECLAMATION



Water and Energy Efficiency Grants

 Require a minimum 50% non-Federal cost-share
contribution

« Selected through a competitive process

 Must be completed within two to three years from funding
date
2 Funding Groups
— Funding Group | — up to $300,000
— Funding Group Il — up to $1.5 million (over three years)
« Grants are available to:
— States
— Indian tribes
— lrrigation & water districts
— Other entities with water or power delivery authority

RECLAMATION



Water and Energy Efficiency Grants

 FY 2013:

— Received 182 applications requesting more than $111
million in Federal funding

— Selected 35 new projects for a total of approximately $17.2
million in Federal funding

« 25 Funding Group | projects (up to $300,000)
« 10 Funding Group Il projects (up to $1.5 million)

 FY 2014:

— Funding Opportunity Announcement posted on November
14, 2013

— Proposals due January 23, 2014
— President’s budget request includes $12 million

RECLAMATION
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Managing Water in the West

Sacramento — San Joaquin
Rivers Basin Study

Contacts:
Michelle Denning (916) 978-5060
Arlan Nickel (916) 978-5061

The Sacramento-San Joaquin River Basin Study is a
partnership between the California Department of
Water Resources, California Partnership for the San
Joaquin Valley, Stockton East Water District, El
Dorado County Water Agency, the Madera County
Resources Management Agency and the Bureau of
Reclamation. Utilizing broad partner and
stakeholder involvement, the Basin Study will
recommend adaptation strategies in response to
climate change.

The Sacramento-San Joaquin Rivers Basin Study

encompasses the entire Central Valley of California

with an area of more than 22,500 square miles from

the Tehachapi Range in the South to the Klamath

Mountains in the north. Approximately 7 million

people reside in the Central Valley and it has been

one of the fastest growing regions in the State. The Study area includes 3 major basins which are the
Sacramento on the north, the San Joaquin in the central portion, and the Tulare Lake Basin on the
south. A portion of the Trinity River Basin in Northern California is also included due to water
exports from the Trinity River to the Sacramento River. The study area covers extensive areas of
national forests, parks and wildlife refuges, irrigated agricultural lands, and many rapidly growing
urban areas. The Sacramento and San Joaquin Rivers converge in the Sacramento-San Joaquin
Delta which has become a focal point for local, regional and national discussions on environmental
protections for the fragile delta ecosystem.

The Sacramento-San Joaquin Rivers Basin Study will assess potential climate change impacts to the
Basin’s water supplies and demands and will specifically evaluate potential changes to agriculture
and urban water supplies, flood control, hydroelectric power generation, recreation, fisheries,
wildlife and their habitats, water quality and water-dependent ecological systems. Where negative
impacts are found, the Study will identify mitigation or adaptation strategies to address these
impacts. The Study will involve a broad spectrum of stakeholders from throughout the Sacramento
and San Joaquin basins including agriculture interests, City and County water agencies, water user
associations and environmental interests. The Study will also explore potential opportunities for
collaboration with the San Joaquin River Restoration Program which was identified as one of two
top priorities in California in the America’s Great Outdoors 2011 50-State Report. The total cost of
the Sacramento-San Joaquin Basin Study is $2.4 million dollars with a 50/50 cost share between
Reclamation and the non-Federal Partners.

U.S. Department of the Interior
Bureau of Reclamation
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Managing Water in the West

Klamath River
Basin Study

Contacts:
Michelle Denning: (916) 978-5062
Arlan Nickel: (916) 978-5061

Klamath River Basin

Bureau of Reclamation, Oregon’s Water
Resources Department, and California’s
Department of Water Resources are
partnering to conduct the Klamath River
Basin Study to identify strategies to meet
current and future water demands in the
Basin. The Klamath River Basin
straddles the boundary between the states
of California and Oregon and covers
approximately 12,100 square miles. The
basin originates east of the Cascade
Mountain Range in Oregon and extends
southwest into California where the
Klamath River flows into the Pacific
Ocean. The Klamath River Basin has
become a focal point for local, regional,
and national discussions on water
management and water scarcity due to
imbalances between water supplies and demands.

pacific 0cean

Employing broad stakeholder involvement, the Klamath Basin Study will accomplish the
following objectives:
e Evaluate supply and demand imbalances in the basin which may be exacerbated by

climate change;
Identify possible impacts to the Basin’s agricultural water requirements, hydroelectric
facilities, recreational facilities, fish and wildlife habitats, flood control facilities, and
water storage and distribution facilities; and
Develop both structural and non-struc adaptive strategies to balance supplies with
demands.

Stakeholder involvement in the Study includes a broad spectrum of Klamath tribal governments,
water user groups, agriculture associations and environmental interests. The total cost of the
Klamath Basin Study is $1.85 million with a 50/50 cost share between Reclamation and the
States of California and Oregon.

U.S. Department of the Interior
Bureau of Reclamation
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Managing Water in the West

Southeast California Regional Basin Study

Contact: Bill Steele, So. California Area Office, Ph. (951) 695-5310
Jerry Rolwing, Borrego Water District Ph. (760) 767-5806

The Southeast California Basin Study (Study) is a collaborative effort between the Bureau of
Reclamation and the Borrego Water District (District), which is authorized under the Secure Water Act
(Title IX, Subtitle F of Public Law 111-11). Imperial Irrigation District, Coachella Vﬁlley \V ater
District, and the San Diego County Water Authority will

also participate in the study. The Study will begin in

January of 2011 and will be completed within 2 years. S

The region consists of 5,199 square miles and is home to

over 750,000 people. The study area includes three

irrigation districts, four Indian Tribes, 10 cities, and the

Salton Sea. The region’s water interests include agricultural

demand, environmental concerns, municipal/industrial

demand, and land and water based recreation. Affects from

prolonged drought, population growth, and climate change

will be thoroughly assessed by the study and adaptation

strategies will be developed to help deal with this region’s

future water supply and water quality demands.

The Study will:
e characterize current regional water supply and
demand,
assess risks to regional water supplies, including those due to climate change;
identify potential strategies and options to resolve water supply and demand imbalances;
identify potential legal and regulatory constraints and potential impacts to water users; and
prioritize identified strategies and options for potential future actions.

The study will enable competing interests to partner with Reclamation and investigate existing water
resources management practices, system components, and evaluate management mechanisms to
optimize water resources in alternative scenarios. The total cost of the study is $850,000, with a 50/50
cost-share.

U.S. Department of the Interior
* Bureau of Reclamation
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Managing Water in the West

Los Angeles Basin Stormwater Conservation Study

Contact: Amy Witherall, awitherall@usbr.gov, 951-695-5310

The Los Angeles Basin Stormwater Conservation Study (Basin Study) is a partnership between the Los
Angeles County Flood Control District (LACFCD) and the Bureau of Reclamation, Southern California
Area Office. The Basin Study encompasses 1,900 square miles and includes the Los Angeles River, San
Gabriel River, North Santa Monica Bay, South Santa Monica Bay, Dominguez Channel/Los Angeles
Harbor, and Ballona Creek watersheds. The Basin Study area is home to over 10 million people, over
25% of the state’s population. Water usage exceeded 1.6 million acre-feet in water year 2010-2011",
and local regional planning efforts project
a potential 800,000  acre-feet/year
shortfall by 2025% This shortfall could
be exacerbated by climate variability as
the area is affected by changes in ocean
temperatures and currents that occur over
months, years or decades as evidenced by
phenomena such as the El Nino and La o

Nina cycles. ” R wATERSHED
WATERSHED

SAN GABRIEL

RIVER

BALLONA

The purpose of the Basin Study is to | e o

identify alternatives, conduct trade-off o0 | wATeRSHED

analyses and develop recommendations

for bridging the gap between current and

future water supply and water demand in

the Basin Study watersheds. The Basin

Study has two objectives. The first is to | -EGENP

evaluate the long-term potential of Rl

existing LACFCD flood control dams, Sl

reservoirs, spreading grounds, and other Nt Foros =
interrelated  facilities to  conserve
increased amounts of stormwater for
water supply. The second objective is to analyze the potential for new facilities and operational changes
to capture increased stormwater volumes for water supply. Each objective will be met through detailed
scientific, engineering, and economic analyses.

e e — : v . = -

|
@ O LOS ANGELES BASIN STORMWATER CONSERVATION STUDY| 9

The Basin Study is estimated to cost $2.4 million dollars. The LACFCD and 21 local project partners
will contribute approximately $1.4 million dollars towards completion of the Basin Study, and
Reclamation will fund up to $1 million dollars, subject to funding availability.

anuary 2012.
County Integrated Regional Water Management Plan, 2
to increase local wats
tion, and further suggests that financial incentiv ac jects to fill the gap.
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San Diego Basin Study
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Map 1: San Diego Basin Study Proposal
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Managing Water in the West

Santa Ana River Watershed Basin Study

Contacts: Bill Steele, So. California Area Office, Ph. (951) 695-5310
Mark Norton, P.E., SAWPA Water Resources, Ph. (951) 354-4221

The Santa Ana River Watershed Basin Study is a collaborative effort by the Santa Ana
Watershed Project Authority (SAWPA) and the Bureau of Reclamation, which is authorized
under the Secure Water Act (Title IX, Subtitle F of Public Law 111-11). The study will be
initiated in the fall of 2010 and will be completed in 2012. The study focuses on SAWPA’s
integrated regional water resources management planning process and will refine the region’s
water projections, and identify potential adaptation strategies, in light of potential effects of
climate change.

SAWPA is a joint powers authority s ‘ The Santa Ana River Watershed
that represents five major water 7 i y e

resource agencies. SAWPA’s

membership includes over 350 water,

wastewater and groundwater

management, flood control,

environmental, and other non-

governmental organizations. These

entities work together collaboratively

and focus on the region’s Integrated

Water Resources Management plan

called the “One Water One Watershed”

(or the OWOW) Plan.

The Santa Ana watershed is home to

over 6 million people within an area of

2,650 square miles. ight of climate change, prolonged drought conditions, growth, and
population projections, a strong concern exists to ensure there will be adequate water supplies to
meet future water demand. The Basin Study will update the OWOW Plan, address the impacts
of climate change and identify potential adaptation strategies, assess increased energy demand,
and ensure that future water quality and supply needs are met. Goals of the study include:
incorporating existing regional and local planning studies within the watershed; sustaining the
innovative “bottom up” approach to regional water resources management planning; ensuring an
integrated, collaborative approach; using science and technology to assess climate change and
greenhouse emissions affects, conducting watershed adaptation planning; and expanding
outreach to all major water uses and stakeholders. Over $2 million dollars has been committed
to the Basin Study, with a 50/50 cost-share.

U.S. Department of the Interior
Bureau of Reclamation




Santa Ana Watershed
Basin Study: Report

RECLAMATION

Managing Water in the West

Summary Report

Santa Ana Watershed Basin Study

Santa Ana River Watershed |
Location Map

U.S. Department of the Interior
Bureau of Reclamation September 2013
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Climate Change Analysis:
Impacts Assessment

Will surface water supply decrease?
Will groundwater availability be reduced?
Is Lake Elsinore in danger of drying up?

Will the region continue to support an alpine climate and
how will the Jeffrey Pine ecosystem be impacted?

Will skiing at Big Bear Mountain Resorts be sustained?

How many additional days over 95°F are expected in
Anaheim, Riverside and Big Bear City?

Will floods become more severe and threaten flood
Infrastructure?

How will climate change and sea level rise affect coastal
communities and beaches?

RECLAMATION



Climate Change Analysis: Tasks

Climate Projections to Hydrology
Projections

Projections:

— Hydroclimate (precipitation,
temperature, surface water supplies)

— Water Demand

Decision Support Using Climate and
Hydrology Projections (examples of
iImpacts assessment):

— Temperature Trends
— Flood Frequency

— Groundwater Management (decision
support tool)

Tool Development:
— Groundwater Screening Tool

— GHG Emissions Calculator for the
Water Sector
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Climate Change Analysis:
Hydroclimate Projections
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Climate Change Analysis:
Imate Projections

Santa Ana River Adams St Gage
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Climate Change Analysis:
Demand Projection
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Climate Change Analysis:
Impacts Assessment

Will surface water supply decrease?
Will groundwater availability be reduced?
Is Lake Elsinore in danger of drying up?

Will the region continue to support an alpine climate and
how will the Jeffrey Pine ecosystem be impacted?

Will skiing at Big Bear Mountain Resorts be sustained?

How many additional days over 95°F are expected in
Anaheim, Riverside and Big Bear City?

Will floods become more severe and threaten flood
Infrastructure?

How will climate change and sea level rise affect coastal
communities and beaches?
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Climate Change Analysis:
Impacts Assessment

2000 2050 2100 1550 2000 2050 2100 1950 2000 2050 2100

His torical 2020 2050 2070
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Climate Change Analysis:
Impacts Assessment

200 Year Flood Future Return Period of Historical 200 Year Flood

(o]

Return Interval (years)

——

I T

1951 - 1999 2005 - 2034 2035 - 2064 2055 - 2084 2005 - 2034 2035 - 2064 2055 - 2084

Time Perind Time Period

. Time Percentile _ _ _
Station A 200 year historical event is

Period 25% Sl likely to be closer to a 100 year

Historical 106,289 134,170 i
event in the future.
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2050 124,369 212,392
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SAWPA Frequently Asked Questions:

Climate and Flood Frequency in Climate and Recreation in the
the Santa Ana River Watershea Santa Ana River Watershed

SAWPA  Results Results

m Wil floods become mare severe and threaten flood infrastructure? m Is Lake Elsinore in dangar of drying up?
d » »
PE= ST NN abltd o

e Climate and Forest Climate and Sea I evel Rise in
Ecosystems the Santa Ana River Watershea

Results SAWPA  Results
™ agﬂ"“' OF Thg ."‘,M' Projected climate changs impacts on forest ecosystems: - Will climate changs contribute to sea level (SLR)?

Findings indicate n ncrossed 50% chance of mesting the
o Vinie there is significant variability between climate changs scenanos, all projections include increased v . ) Increasing temperatures will melt ice sheets and glaciers and cause thermal expansion of ocean water,

temperature and Increased levels of atmospheric carbon dioxide. As a result the following general i both of which will increase the volume of water in the oceans and thus contribute to global mean sea
trends are predicted Thers & less than a 2 level rse (SLR). Regional SLR may be higher or kower than gobal mean SLR due to regional changes in
that Lske Ehine atmospheric and ocean circulation patterns. Figure 1 shows the range of projectad global mean SLR by
# Wiarmer temperatures Wil CRUSE UEES 10 aptusspe fome ke levels  other 2100, Regional mean sea leve! slong the Southern Caifornia coast s projected 1o rise by 40-300 mm
move nortiward and to higher elevations Key Findngs (1512 in) by 2030, 125-610mm (52 50 and 4051675 mm (16-66 in) by 2100

Athough thers are clesr bends In So— The EVMIND project does
How will climate change and SLR affect coastal communities 8nd beaches in Southern California?

Changes in total forest cove for Calfornia o Climats changs wil conbibute b

are projected by one Sty to range floma  Meé Ereer Faes -

25% decrease o @ 23% ncrease by 2100 [T—p— hrou Inundation due to SLR is likely to reduce the area of beaches and wetiands along the Southern Calfor-

(Lenihan etal. 2008) R, cs cop S ria cosst. I addition. SLR s likely to increase erosion of sea ciffs, biuffs, sand bars. dunes. and beach

Species with the smallest geographical and e ol ahvat " s along the California coast However. the overall effects of climate change on local beaches will de-
G climate ranges are expected to be the most e pend on changes in coastal ocesn currents and storm Intensities. which are less centain at this time.

anced by changes i he o 15
B sl SLR s kel 0 increasethecosstl 31 vianersbeto floding durng o vents. Figte 2 shows e
Additional Considerations — Eaced droug(ta oo oariet scwioh SO (O . areas of Orange County that are currently vuinerable to inundation due 1o 3 100-year flood event (blue
TR ¥ et SR Gotet INe N0 10 Bt 90 w 5 v hen got and areas that wil be vuinerable to inundation with a 1400 mm (55 in) rise in mean sea level (source
13 a0 demonstrated for T aeeR————— and last longer (Califomia. 2010) . g0 " http.//cak-adapt org/sealevel/
the Prado Dam gags but they 1o cimate change o they Temperature increases may change the "
can be ey replicstad for other 40 1ot have the abity o axpand U A b o pot fests . il Additional Considerations el WII SLR Increase seawater Intrusion Into coastal aquifers?

yoar event n the future

i of savero foc

ture

s. the rangs of

o o e mveters tions such as the pine beete + Opsrations of Canyon L. & RS Detailed analysis carried out by Orange County Water District found that the Talbert Barrier would be
Future work should expand this  Across the state itis projecied How wil the Jeffrey pine ecosystam be Impacted? oteriok vpavoum fom Like 0 524 100he effective at preventing seawater intrusions through the Tablert Gap under @ 3-foot sea level rise. In the
analysis to consider floods of t rasts wil decrease Eisinore, weee rot taken into SRl case of the Alamitos Barrier. seawater intrusion through the Alamitos Gap would ikely be prevented
different return periods as well a by 50-70% by 2100 The Jeffery pine s 8 high alutude conlferous evergreen e that can occupy 8 range of skes and ¢ Sccount i this analyss. ‘once current pians to construct additional Injection wells are implemented. At both barriers. hawever,
58 longar flood duratons. mate conaitions (Moore, 2006) Based on the general trends noted above i s ikely that the Jeffery o Sl el i b dubibatabaalll /low groundwater concerms could limit injection rates and thus reduce the effectiveness of barriers
Pines will migrate to higher eievations and some lower elevation forest area willbe lost. Several stud s i TR end cossta wes st praventing sesweter inbuson under ising s6e lovels
T e el 1 It tat warming temperatures wil resut in the dispiacement of evergreen confer forests by prondmsions
e s mxed evergreen forests across Callforia (Hayhoe et al, 2004; Calforia, 2010). However, no study
bbby Additional Conslderations has explicitly considered the migration of the Jeffery pine. Given ks versatiit it is possibie that Impac  Lake Bainors s nct used a8 &
1o the Jeffery pine may be less than some other species. drinking water source
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Frequently Asked Questions Cont.:

SAWPA

Climate and Snowpack at Big

Bear

Results

m Wil skiing at Big Bear be sustained?
(d 03
PSR

o Warrner temperatures will a
P

able b Increasng temparatures
« Both Big Bear arud Snow Summit

ie below 3,000 m ard &re pro-

jected 10 eperience decsining

enowpack hat coud arcesd 70

Additional Considerations

« Dommacaled cimate varistles
can be biased and thare i signit
Ioant variabity batwean projec
tons. Forexample, note that the
Tow senaiiity low ermissions
scenaro in Figure 2 projects only

% dscresse  snowpack by

Project greater than T0% de-
creases

The grd ressiuton for both
methodologes is 1/8th degres

Jch is much larger than either
skiarea. Tharstore. results have
been averaged over the ski area
in adaitIon 0 surrounGing areas
atlower slevaton

Link to full technical report. www

SAWPA

Key Findings

PR T T ————,
damestrats nerossng rzers
versming tempn atures w
wuttin a grester number

The nusmber of days above 96°F
progressivaly Incroases for

stations a5 you move futher ik

quadnpse in Anansim and neerty
doubie in Rverside Big Baar C
8 projectsd 1o increese from O

dare historcaly

Aithcagh trere are clea
the median valuas. T spread
Pauta (shown by the

in Figare 1) is alo quie large

Additional Considerations.

* Resuits are shown for the single
1 coll whers te city & located
Additionsl snalysie could conai
e regonaly averaged tempers-
ture trands

Downacaied cimate vanaties

historical values 1 local temper-
ature gages

Climate and Temperature in the
Santa Ana River Watershed

Results
How many more days over 95°F are expectad in Ansheim, Riverside and Big Bear City?

Figure 1 shows the distribution of the annual number of days above 85°F from 1960-2099 for each city
for &l 112 climate projections, As shoun here, there is a ciearly Increasing trend In the number of days
above 95°F for all three locations. Riverside has the most days followed by Anaheim. B¢ Bear Clty has
the least number of days with a median of zero for all years prior to about 2030, The red shading in
Figure 1 shows the range of the 112 climate projections and demonstrates a large spread in projected
results. Table 1 summarizes the median number of days above 95°F for each location for the historical
time period (1951-1999) and three 30-year future time periods centered around 2020, 2050 an

2070. As shown in Table 1 the number of days increases for all stations as you move further int

future. Changes are qurte signficant for example, the median value for Ansheim quadrupled from 4 to
16 days between the historical time period and 20

doubled between the historical time period and 2070, going from 43 to 82 days.

Figure 1- Projacted snnual number of deys sbove 95°F Soiid black Ine i the radien and the red shading
Genates the 5th end 95th percentie bounds

Historical 2020 2050 2070

e 1. Meckan annusl number of days above 98°F for one historical (1951
1899), and thvee future (2005-2034. 20362064, 2055.2084) time periods

Methods

Daily maximum temperature values came from the BCSD-CMIP3 archive for 112 climate projections.

Each projection has 1/8° x 1/8* (~12 km x 12km) grid cell dally forcings that start on January 1. 1950

and run to December 31, 2099, For this analysis the location of each city was matched to the single

g4 cellthat contains it Resuks summarize temperature trends for il 112 projections from 1950t
9 for the selected @id el

Link 10 ful technical report at. www.usbr gov/k/socal/basinstudies/OWOW htm

Results

Wil surface watar supply decrease?

Koy Findings

o A

p———

the futum pariods

s pomeunat

Jong-ter decreasing rends

+ Temperature sse ahich

may cousn incramsed woter do

mard and reservoir exagoraton

o Apei 15t SWE wit decresse

Key Findings

dwator curreatly provides

Projectsd decreases In precipita

ton and

twre wil decreass natursl re-

the basin

argo throug)

suchas

Management ecton

* VIC was an sxistng model and ik Niat

o refinarmants wars mada for
tha araipss

required in order 1o maintair
The model s caliorated to repro-
duce monthly t annual runoffin
large subbasin

current groundwater levels

basin-scals groundwater
Thess models have biasss. snd

e best used for relative

changs ing importad supply. changing

agrcuttural land use. and other

Link to fulltechaical report. wwn

o Basinscae groundwater conds
thons are n important considera-
tion in basin management. howay
o, local scale groundwater condh
tions must be considersd in evalu
ating individual projects

« The groundwstar screening too
doss not reflect physical con-
straints on groundwater use. in
cluding the usable amount of
goundwater availatie and de-
croases in pumping as groundws:
tor evels decine

Climate and Water Supply in

the Santa Ana River Watershea

Climate and Groundwater Supply
in the Santa Ana River Watershea

Results
‘Wil climate change reduce groundwater availabiitty in the Santa Ana watershed?

Future groundwater availabillty In the Santa Ana watershed will depend on future recharge from precipl-
tation. stream seepage. and managed infiltration facilities. a wel as future groundwater withdrawals to
for municipal. Industrial. and agricultural uses. A groundwater screening tool was developed to evaluate
changes in basin-scale groundwater conditions under limate change. Projected increases in tempera
ture and decreases in precipitation will result in increased water demands and decreased groundwater
recharge. respectively. Management actions will be required to protect groundwater resources under
projected future dlimate conditions.

Figure 1 illustrates the observed range of basin-averaged groundwater levels In the Orange County
groundwater basin for 19902009 along with simulated groundwater levels under projected climate
conditions. Inthe absence of roundwater management actions, groundwater levels are projected to
deciine significantly over the 21st century. It shouid be noted that projected declines are not con.
strained by the physical limits of the aquifer—i e.. projected declines may exceed the actual amount of
usable groundwater in the basin

The groundwater screening tool can be used to evaluate potential deficiencies in future supplies and to
develop sustainable management afternatives. As an example, potential actions to avoid projected
water level declines in Orange County are listad below. Each alterative listed will protect against
groundwater declines through 2060. The groundwater screening tool can be used to develop and com:
pare additional management altematives.
Projectsd impacts of Ciimate Change on Orange County  Groundwater Management Akernaties o Offset
Projectsd impacts of Orange County Groundwater

—

v et Toced oot

g Reduce Mai demand
Gradual reduction of agprox. 16% by 2020
(18, reduce per capita use from ~175 gpd in 2010 1o
~150 god by 2020)

Increase imports from Colorado River and SWP
Gradual incraaee in water imports fom Colorado

wer and SWP from ~30,000 AF/yr 1o ~105.000
AF/yr by 2020 {this may not be feasible dus 1o cost
greenhouse gas emissions, or a

Increase local water supplies
Increase local water suppies by ~75,000 AF/y
through increasing recycied water teatment capaci-
ty. development of ssawater desalination capecity.
and increasing sBrmwater capture efficiency

Figure 1- Rangs of obssrved and simutated basin-

sveraged groundwater slevatons for 1990-2009 and pro-

Jectad groundwater slevations for future periods sssuming
no management action to avokd groundwater deficits

Methods

A basin-scale groundwater screening tool wass developed to facilitate evaluation of basin-averaged
@oundwater elevations under projected future climate conditions. The tool uses a multiple regression
approach to estimate fluctuations in basin-averaged groundwater elevations in response to natural and
anthropogenic drivers. including climate and hydrologic conditions, agricultural land use. municipal
water demand. and trans-basin water imports. The tool allows users to quickly calibrate a regression
model for & basin of Interest. estimate basin-scale groundwater conditions under futlre scenaros, and
compare managsment alternatives to protect groundwater resources under climate change.

Link to full technical report: www.usbr gov/Ic/socal/basinstudies/OWOW htm!
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Climate Change Analysis:
Groundwater Screening Tool

Water Availabili Groundwater Water Demand

» Precipitation Management » M&l
» Streamflow » Agriculture

» Landscaped &
Native Vegetation

Physical, Topographic and
Geographic Features

Groundwater
Elevatio

Storage
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Groundwater Screening Tool:

* Will a 10% reduction in M&l
demand offset the impacts of
climate change in my
groundwater basin?




Groundwater Screening Tool:
Orange County Coastal Plain Groundwater Basin

Conservation
Gradual reduction of

Historical Historical Projected Projected Projected Projected
(Observed) (Modeled) (2010-2029) (2030-2049) (2050-2069) (2070-2089)

¥ % P approx. 15% by 2020

(reduce per capita use from

~175 gpd to ~150 gpd)

Imported Water

Gradual increase in water

Imports from Colorado
River and/or SWP

(increase from ~30,000
AF/yr to ~105,000 AF/yr
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Greenhouse Gas Emissions (GHG)
Calculator for the Water Sector:

— larget
— Paseline

2020 Target

Q
o
&
s
=

12050 Target

1990 2000 2010 2020 2030 2040 2050
AB32 legislation to reduce GHG emissions
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GHG Calculator for the Water Sector:

End-use
Agricultural
Residential
Commercial
Industrial

Water
Supply &
Conveyance

Water
Distribution

Water

L3I Treatment

Annual COse emizaons = Extrachon + Conveyance + Treatment + Dhzinbubion

% | Y A ) B ArmayY s,
1D (' [ ANIAL | )
'\ ] \ J == WA Y LJ = 1\ )}5 |
N - A_JL X VAL A AL AN



GHG Calculator for the Water Sector:

Final Values for Computation of Total Annual Emissions
Electricity Annual
Supply & Emission Groundwater  Annual Annual Annual Total
Groundwater Conveyance  Treatment  Distribution Factors (kg Extraction Conveyance Treatment Distribution EAGLITE]
Groundwater Surface Water  Intensity Intensity Intensity Intensity co2 Emissions Emissions  Emissions [SQIES L Emissions
(gpd) (gpd) (KWh/MG) (KWh/MG) (KWh/MG) (KWh/MG) eq./MwWh) (mtCO2e) (mtCO2e) (mtCcO2e) (mtcO2e) NQeersy]
1990 343,504,230 82,441,015 540 8900 496 1200 307.9 20,845 82,454 23,756 57,440 184,495
2000 405,596,183 97,343,084 540 8900 496 1200 307.9 24,613 97,358 28,050 67,823 217,844
2010 428,958,060 102,949,934 540 8900 496 1200 307.9 26,031 102,966 29,666 71,729 230,392 TG THENT OF THE m
Current 435,443,663 104,506,479 540 8900 496 1200 307.9 26,424 104,523 30,115 72,814 233,875 3 S o . rﬁ?}g‘?
2020 521,038,724 125,049,294 540 8900 496 1200 307.9 31,618 125,069 36,034 87,126 279,848 ‘ ‘
2030 561,755,948 134,821,427 540 8900 496 1200 307.9 34,089 134,842 38,850 EERECN 301,717 | % =3
2040 582,194,580 139,726,699 540 8900 496 1200 307.9 35,330 139,748 40,264 97,353 312,694 -‘w:
2050 625,432,500 150,103,800 8900 496 307.9 37,953 150,127 43,254 104,583 335,917

Potable Water Treatment : After completing data entry

{mtCO2e)
{mtCO2e)

Emissions according to instructions,

M Conveyance Em 5 name your scenario in yellow

box above and hit enter.

ter Extraction
50,000 o 3 5 2: Open GHG Scenario Manager,

,000 t 5 50,000

then return to this
worksheet.

Click on export results.

« AB 32 compliance
« Evaluates both supply and demand
« Can be used with any level of data
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GHG Emissions Calculator
Scenario Manager:

2000000

1800000

1400000
i

600000

200000

(mtCO2e)

Current

=>¢=20x2020 & -10% Imported Water by 2020 & -40% GPCD Decadally (2030-2050) & additional -10% imported water by 2030
“=9=20x2020 & -10% Imported Water by 2020 & -40% GPCD Decadally (2030-2050) & additional -10% imported water by 2030
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GHG Emissions Calculator
Project Analysis:

GHG Emissions Scenario Comparison

Aquifer Recharge
R — | Project

00000

00000000000000000000000000000000000

£
00000

Landscape Water
Use Efficiency
Handbook
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Climate Analysis: Reports

RECLAMATION

Managing Water in the West

Technical Memorandum No. 86-68210-2013-02

Climate Change Analysis for the
Santa Ana River Watershed

Santa Ana Watershed Basin Study, California
Lower Colorado Region

Santa Ana River Watershed

@

U.S. Department of the Intsrior
Bursau of Reclamation August 2013

RECLAMATION

Managing Water in the West

Technical Memorandum No. 86-68210-2013-03

Greenhouse Gas Emissions
Calculator for the Water Sector:
User’s Manual

Santa Ana Watershed Basin Study, California
Lower Colorado Region

Santa Ana River Watershed

@

U.S. Department of the Intsrior
Bureau of Reclamation August 2013

RECLAMATION



Uncertainty Discussions:

Global Climate Model Forcings;

Global Climate Model Simulation;
Climate Projection Bias;

Spatial Downscaling;

Watershed Vegetation Changes;
Impacts Assessment Models; and
Other approaches to analyzing impacts.
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