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Join Webinar

Choose one of the following audio options:

1. TO USE YOUR COMPUTER'S AUDIO: &1
When the webinar begins, you will be connected to audio using your
computer's microphone and speakers (VolP).

A headset isrecommended. {,
—-OR--

2. TO USE YOUR TELEPHONE:

If you prefer to use your phone, you must select "Use Telephone™ after
joining the webinar and call in using the numbers below.

Call-in: +1 (415) 655-0060
Access Code: Given upon registration from Facilitation-Team email
Audio PIN: Shown after joining the webinar

Audio Challenges

Listen on your telephone. The phone number is located in the Audio
Section on the tool bar on your screen.

All audio will be muted
Use the chat boxes to comment or ask questions, instructions on next page



Tips for Webinar Participation

To Ask Questions

Open the Question box by clicking
the + or > sign next to the Question
tab, located on the tool bar on your
screen. Type your question in the
Question box and hit 'Send'. Please be
concise. If a certain speaker should
get the question, please include the
speaker's name.

All questions will be sorted and
answered by participating agency or
consultant staff. If there are questions
that will need a follow up, it will be
mentioned during the presentation.

To Comment

Open the Comment box by clicking
the + or > sign next to the Comment
tab, located on the tool bar on your
screen. Type your comment in the
comment box and hit 'Send’.



This webinar is being recorded

Check your email after the webinar for a link to download
the PDF of the presentation slides. A recording of the webinar
will also be made available online.



Workshop Outline

American River Basin Study Overview
Projected Future Climate Conditions

Effect of Climate Change on Regiondl
Water Management

Regional Water Management Vulnerabllities

Next Steps
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History of Regional
Collaboration and Self-Reliance
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BUILDING ALLIANCES IN NORTHERM CALIFORNIA
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Regional Commitment for Sustainability

/ 10 228,300 acre-feet

of Reduced Diversions from the American River

Equivalent to:
24% of Folsom Reservoir Capacity

L Full Annual v 27% of total M&I demand
Dwersmnlf mm‘rhe " 45% of the Full Diversion
American River

57% or more of annual unimpaired inflow to Folsom
(506,200 acre-feet) Reservoir when applicable (less than 400,000 AE)

Most Restrictive Conditions for Local Project
Diversions from the American River Consistent

with Commitments in the Water Forum
Agreement (277,900 acre-feet)




Folsom Reservoir, the primary storage in the
basin, Is operated by Reclamation as part of
the Cenftral Valley Project

Folsom Reservoir reached arecord low of
135,000 acre-feet on December 5, 2015. Q Stantec



Building on Regional Planning

2017 North American Basin Regional

Drought Contingency Plan (RDCP)
Focus on drought mitigation actions

ot

2019 Regional Water Reliability Plan
(RWRP)

Focus on enhancing conjunctive use to
address water reliability challenges

¥

American River Basin Study

Focus on effects of climate change and
potential adaptations

Regional Water
Reliability Plan




WaterSMART Basin Studies

Focus

« Evaluate impacts of climate change and help
ensure sustainable water supplies by identifying
strategies to address imbalances between water
supply and demand.

« Basins and subbasins in the 17 western states.

Benefits

« Resulting recommendations DO NOT consfitute
Federal decisions or authorization; however,
further feasibility studies for such purposes are
possible under the authorizing legislation.



* Builds on Sacramento-San Joaguin >

Basin Study (2016) to provide e N
refinement and details to the Qﬁ‘@
American River Basin

nd San Joaguin
Rivers Basin Study Area

* Provides potential benefits to

Reclamation: RECLAMATIO

Managing Water in the West

o Reduce direct demands on Folsom N
. . acramentio an an Joaquin
Reservoir operation A A
o Increase Folsom Reservoir's regulating
capacity for flow and storage

o Address CVP contract reliability for
American River Division




¢ Federal —

ARBS Cost-Share Partners

Reclamation

 Non-Federal -
. Placer County Water Agency ¢ PcwA

------------------------

El Dorado County Water Agency  gm
City of :
City of
City of

Folsom
Roseville

Sacramento ROSEVILLE »
SACRAMENTO

Regional Water Authority

RUA

Regional Water Authority



ARBS Objectives

. Further refine water supply and demand assessment
for the American River Basin

. Address regional supply-demand imbalance and
iInfrastructure deficiencies under existing and future
climate change conditions.

. Improve coordination of local and Federal water
management.

. Align water management tools, strategies, and
planning efforts of Reclamation and water agencies
in the basin.

. ldentify water management strategies and actions
that are functional under multiple future potential
climate and socioeconomic conditions to 2100 AD.



ARBS Anticipated Outcomes

« Consistent modeling data and tools for
Federal and regional planning in the
American River Basin (climate change
hydrology, upper watershed operations,
and water temperature).

* Projected supply-demand imbalance at
build-out under climate change conditions

« Evaluation of adaptation measures and
their ability to reduce imbalances



__ Task | 2017 | 2018 | 2019 | 2020 _

MOA Signed

Climate Change Data &
Model Development

Water Supply & Demand
Assessment

Adaptation Strategy
Development

Findings & Final Report

Public Stakeholder Meetings






California future climate
projections predict:

* Increase in temperature

» Uncertainty in amount of
precipitation

Future climates reflect:

2 scenarios for global growth of
greenhouse gases

« 32 global climate models
 Multiple initial climate conditions

To describe the full range of
potential climate futures,
ARBS developed 5
scenarios.
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Increase in
temperature by
year 2070 of up to:

Warm-Wet© +4.0°F

Central T. © +5.6°F

American River Basin Study
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Changes in Timing of Runoff

25%

Early snowmelt and less o o
precipitation as snowfall m— W 2050 = = =BASELINE

20%
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Historically, runoff occurs in
late spring at elevations above
3,000 feet, peaking around
May.

Under future conditions, runoff
is expected earlier, with peak
snhowmelt 30-60 days earlier.
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Changes in Timing of Inflow to Folsom

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Historical
Runoff Midpoint Total Runoff
Volume
Historical Data —® *— 2.58 MAF
30 days
earlier
Mid-Century
) . . 2.57 MAF
2035-2064 ¢
(Central Tendency)
35 days
earlier
*“-----
End-of-Century
2070-2099 ‘ 2.50 MAF
(Central Tendency)

MAF = million acre-feet

Inflow to Folsom could occur 30 to 40 days earlier on average.







Potential Effects on Flood Management

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Historical
Runoff Midpoint TOi\(l](I)II:jl::::ﬁ

Historical Data ‘ { 2.58 MAF
30 days
earlier
Mid-Century _
9 . . 2.57 MAF
2035-2064 i
(Central Tendency)
35 days
earlier
4_ [
End-of-Century A ‘ Al
2070-2099 v ' v v 2.50 MAF
(Central Tendency)

Flood Operations

Earlier runoff would:
» increase the chance of spills from Folsom reservoir during flood season.




Historical Data

Mid-Century
2035-2064
(Central Tendency)

End-of-Century
2070-2099
(Central Tendency)

Earlier runoff would:

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Historical
Runoff Midpoint Total Runoff
Volume
2.58 MAF
30 days
earlier
<
‘ Al s s 2.57 MAF
I A A/ :
35 days
earlier
<+----
2.50 MAF
Flood Operations Water Supply Operations

» increase the chance of spills from Folsom reservoir during flood season.

» reduce water supply available during summer and fall for M&l, ecosystem, hydropower,

irrigation, recreation, etc.



Historical (1922 — 2018) Climate Change (2050 CT)

Driest | 2.1% I 4.0%
Drier 17.5% 26.0%
Average 20.6% 34.0%

Earlier runoff means less unimpaired runoff March through November. Thus affecting
available supplies during summer and fall for M&l, ecosystem, hydropower, irrigation,
recreation, etc.



End of September Carryover

(1,000 acre-feet/year)
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Integrated local and statewide data sources used to
develop water demands for the ARBS region for existing
and future planning horizons (2050, 2070, 2085).

CALIFORNIAZT

WATER:PLAN

sssssssssssss

nnnnnnnnnn

Reginol Water
Reliability Plan




Demand Unit Demand Unit Description Existing 2050 2070 2085
ARBS Valley Floor Region
22 NU Northgate 880 27 6.4 6.4 6.4
23 NU Self-Supplied 14 14 14 14
24 NU2 1 PCWA: Lower Zone 6, Foothill-Sunset WTP 227 21 51 51
24 NU2.2 PCWA: City of Lincoln (FO-SU) 10.1 37 37 37
24 NU4 Self-supplied 0.4 1.0 1.0 1.0
26N_NU1.1 SSWD — NSA (Arcade NH) 42 47 47 47
26N _NU1.2 SSWD — NSA (Northridge) 15.7 17.4 17.4 17.4
26N_NU1.3 McClellan - 0.0 0.0 00 |
26N_NU1.4 Cal-Am WC - Antelope 56 5.4 54 5.4
26M_NU15 Lincoln Oaks 79 6.4 6.4 6.4
26M_NU1.6 Cal-Am-WC - West Placer 08 6.8 6.8 6.8
26N_NU1.7 Rio Linda Elygrta CWD 5.8 10.5 10.5 10.5
26N_NU2 Carmichael WD 99 10.3 10.3 10.3
26N_NU3 City of Sac (N) 397 68.9 735 735
26N_NU4 SSWD - SSA 17.5 19.3 19.3 19.3
26M_NU5.1 Golden State WC — Arden 1.1 11 1.1 1.1
26M_NU5.2 Del Paso Manor WD 15 15 15 15
26N_NU5.3 S5CWA Zone 41 — Arden Park Vista 38 3.8 3.8 38
26N_NU5.4 Cal-Am WC — Arden 17 17 17 17
26N_PU1 City of Roseville 31.8 53.7 55.0 55.0
26N_PU2 San Juan WD 13.8 204 204 204
26N_PU3 1 Orange Vale WC 46 5.6 56 56
26N_PU3 2 Citrus Heights WD 141 205 | 205 | 205
26N_PU3.3 Fair Oaks WD 117 143 143 | 143

(& Stantec



Future Change in Evapotranspiration

Future increase in temperature can result in higher evapotranspiration of 2% to 4%
in the growing season (April to October).

Lower evapotranspiration is expected during rainy season (December to February).

8.00%
mHD 2070 mHW 2070 CT 2070 mWD 2070 WW 2070

6.00%

4.00%
- I I I I I I | I
. _ I |. |
Oct Nov eI

Change in ETo

0.00%

-2.00%

-4.00%

-6.00%



Potential Effects on
Agricultural Water Demand

Year 2050

Current Conditions

5.1to 5.2
feet/acre

Higher rate of

eet/acre evapotranspiration

Agricultural water demand includes conveyance losses and on-farm irrigation
efficiencies.

Higher evapotranspiration rate results in higher agricultural water demands.

Under similar cropping patterns, Year 2050 irrigation water demands would
increase by 7.7% on average.
@ Stantec



Potential Effects on Urban Outdoor Demand

120 m Indoor m Qutdoor m Increase in Outdoor

Higher evapotranspiration
7% Increase in annual outdoor demands

rate results in higher 100

outdoor irrigation demand.

Under similar urban °

landscaping, irrigation

water demands could > ¢

increase up to 7%, about

3% in total demands 4

(2050 Central-Tendency \

scenario) 2 I

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

@ Stantec
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Overall Change in Water Demand

Key assumptions:

* No change in current
crop types

* No change in urban
outdoor practices

* Most urban buildout
reached by 2050

* Maintain current levels
of water use efficiency

1600

1400

—_— —_—
o N
o o
o o

800

600

400

Annual Demands (TAF/year)

200

= M&l Demands = Ag Demands
1442 1,474 1,469

Existing 2050






Regional Water Management Stressors




Folsom Reservoir is small
given the potential runoff
from the watershed.

Sacramento River

1,000 5
4= Gross Storage = 977,000 acre-feet

800 - (] 4

Folsom Reservoir Storage
(in thousand are-feet)

Accumulative Volume of Folsom Dam Outflow
since December 1,2016, after the 5-year Drought
(in Unit of Folsom Lake Gross Storage)

12112016 1112017 2112017 3172017 41207

From December 2016 through March
2017, the cumulative volume released
from Folsom Dam for flood control
purposes could have filled the reservoir

over four times.
6 Stantec



Key Regional Water Vulnerabilities

5 =~

> :

of  North &y - = 3 S

5 Basin \ B, B3 ﬁ

% =y L dom Folsom Reservoir reached a record low of
Q¢ 7 ’ .

3 Réservoir 135,000 acre-feet on December 5, 2015,

{ threatening regional water supplies and Lower
American River ecosystem.

Reclamation operates Folsom Reservoir
as a Central Valley Project facility for
systemwide needs, not just regional

needs.
@ Stantec



e Forest management
can significantly
affect snowpack
retention and major
wildfires threats.
This has subsequent
water quality
implications.




Key Regional Water Vulnerabilities

Basin-wide water demands heavily
depend on supplies from Folsom .
Reservoir and the American River,
especially in the north basin.

acramento River

i' Folsom

/) .
Reservoir



Key Regional Water Vulnerabilities

Past Management

Challenge and Success
40

3OI\
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20 N\
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Groundwater Elevation {feet MSL)

acramento River
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-

1985
1990
1995
2000
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2010
2015

Groundwater management and

overdraft correction relies on available

surface water from Folsom Reservoir

and the American River. @ Stantec



Key Regional Water Vulnerabilities

Limited groundwater
in the foothills
inhibits it from being
a supplemental
water supply source.

W
w2

” Folsom .
Reservoir

Sacramento River




Key Regional Water Vulnerabilities

Ecosystem protection in the lower
American River relies on Folsom
Reservoir releases for flow and
temperature management.

Sacramento River



Key Regional Water Vulnerabilities

Limited opportunity to set back levees

in Sacramento urban areas makes it

more difficult to withstand increasing

volumes of future floods. ) Stantec






How to Address Future Challenges?

Build on current water management inifiatives

Advance regional-Federal collaboration to meet
common challenges

Develop long-term regional strategy informed by
the following adaptation portfolios:

Secure

Improve Improve Institutional
Demand Operational Agreements to
Management Flexibility Enable

Flexibility

Improve
Resource
Stewardship

Diversify Water
Supplies




Next Steps

e Oct 15, 2019:

— Workshop #2 — Addressing Potential Climate Change
Effects on Water Management

— Interactive workshop to discuss how to address regional
water management vulnerabilities

« Fall 2019 - Spring 2020:

— Compile management actions to address regional
vulnerabllities

— Formulate and evaluate adaptation portfolios

 Jun 2020:

— Develop study findings and recommendations for long-
term regional strategy



ARBS Anticipated Outcomes

« Consistent modeling data and tools for
Federal and regional planning in the
American River Basin (climate change
hydrology, upper watershed operations,
and water temperature).

* Projected supply-demand imbalance at
build-out under climate change conditions

« Evaluation of adaptation measures and
their ability to reduce imbalances



Contacts

Brian Rickards, PCWA

brickards@pcwa.net
(5630) 823-4845

Arlan Nickel, Reclamation

anickel@usbr.gov
(216) 978-5061

Website

https://www.pcwa.net/planning/arbs



https://www.pcwa.net/planning/arbs
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