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Project Objectives

Q * Foster alignment across planning efforts
0-06

I * Identify and prioritize climate risks and vulnerabilities
O

-
zlg * Prioritize actions for achieving climate readiness

To be “climate ready” means to proactively anticipate, plan for, and overcome
06 challenges from climate change impacts.

'H'H‘H‘ « Communicate findings publicly

Brown and Caldwell 5






Reviewing District policies

|dentifies:

 Existing progress

 Gaps in current planning and
policy

* Opportunities for better
internal and external alignment

Brown and Caldwell



District policies: Opportunities for internal alignment

*« Common planning criteria & priorities
* Potential adaptation strategies
* Documentation of climate risks and impacts

Themes &
Patterns

* Equity, environmental stewardship goals, & measures of success

iszisier o Common use of “climate readiness”
Growth

» Update criteria & refine priorities
* Elaborate on sea level rise impacts & seek partnerships
e Expand uncertainty scenarios

District Climate Readiness

Brown and Caldwell






Climate scenarios

* |PCC AR6* and CA Fourth
Climate Change Assessment
provides scientific basis for Wildfire
climate change trends

* Determine potential climate Increased
Storm Intensity
threats and events & Flooding

* Provides baseline for future
condition scenarios

Sea Level Rise

Higher
Temperatures

Saltwater Intrusion
into Groundwater

*IPCC ARG: Intergovernmental Panel on Climate Change Assessment Report 6



Climate risk scenarios * Surface water quality + Reduced
climate threat + risk event = future scenario degradation supply
 Damaged infrastructure
« 15 scenarios created or acciss Reduced
« Damaged 5 ot groundwater
infrastructure ower S| utotts recharge
Wildfire .
or access Drought
« Saline intrusion Increased
e Groundwater Storm Intensity
contamination &Flooding
 Damaged
infrastructure ~ “*=

Or access ot A
Sea Level Rise

Temperatures

* Reduced local
supply

* Increased

Saltwater Intrusion  jemand
into Groundwater .

* Reduced local supply
* Increased demand
» Surface water quality degradation

Surface water
quality
degradation

Brown and Caldwell



Risk assessment

The overall risk score is based on the likelihood of occurrence within mid- and long-
term planning horizons (2050 and 2100) and potential consequences

(B)
(A) Consequence »
Likelihood (based on Overall Risk
(trends based on consequence Score
scientific data) criteria and (AX B)

adaptive capacity)

Current adaptive capacity and future adaptation strategies can reduce risk and increase resilience.

Adaptive
Capacity Adaptation —
(existing plans, + Strategies overall overall
actions, (plans, actions, Risk Resilience
programs to programs not ]
reduce climate already in place)

risk)

Brown and Caldwell



Likelihood values ®  cConsequence = Risk Score
Scale of 1 (low) to 5 (high) C
Climate Threat Mid-Term Long-Term
Likelihood Likelihood (2100)
(2050)
Increasing
S) 5

Temperatures

Droughts 5 5

Wildfire 5 5

Flood 4 4

Storms 4 4

Sea Level Rise 4 5

Regulatory Change 3 4

Brown and Caldwell



Consequence scores

Likelihoo % = Risk Score

For each scenario, a score of 1 (negligible) to 5 (severe) was applied for each consequence criterion.

EXAMPLE SCENARIO :

Drought (climate risk threat) resulting in potential imported water supply reductions (risk

=~ Water Delivery: | Water Quality:
692 ———
Distribution system

(storage) impacts of water source

used

—_ Financing: 4

Need for new

infrastructure

to watershed and
local ecosystems

Brown and Caldwell

Reduced flexibility

Environmental
Stewardship: 3

Substantial impact

Water Supply: 4 __/ Production
Substantial stress _ Facility Reliability

on water supplies, &R .
. edundancy: 1
although adaptive Limited impact to

capacities exist for water production and
conservation and produ

alternative supplies treatment
Safety: 1 Equitable
Limited employee "L~ Service: 2

safety concerns Maintaining affordable
except for high rates

temperatures

14



Vulnerability Likelihoo % = Risk Score
assessment: EXAMPLE d

Scenario

Climate Risk Climate Risk

Threat Event
Sea Level Loss of
) access to
Rise e
facilities

Vulnerability Assessment (per above scenario)

Description of Asset(s) or

" . Relevant Hot Spot
Potential Operations P
Impacts Impacted s w W )
If sea level rise
(anticipated Figure 4-3. Sea level rise hot spot map - year 2100 (84-inch

scenario under medium-high risk aversion and high emissions

slow onset over scenario) Source: Adapting to Rising Tides

[ lock
time) blocks or Westerly Figure 4-3 (see

erodes :
wells right
roadways, then ght) 15

may restrict or
prevent access
to facilities.



-
Adaptive capacity: Example for Sea Level Rise

Sea Level Rise Scenarios:

1. Saline intrusion

2. Non-salinity groundwater contamination
mobilization in groundwater

3. Damaged infrastructure or loss of
access

Adaptive capacity includes:

- Groundwater recharge using surface water
infiltration

- Groundwater recharge using injection wells

— Corrosion control

— Destroy old wells (prevent further saline
intrusion)

- Use groundwater higher in the watershed (avoid Quarry Lakes groundwater recharge
saline areas)

~ Groundwater Protection Program/Well
Ordinance Administration



Risk score calculation
Key components

Likelihood x Consequenc | Risk Score

Mid-  Long- e Mid- Long-

Term Term Term Term
Scenario re—
Scenario 1: Increasing Temperature: Reduced local supply 5 5 3.4 - 16.9
Scenario 2: Increasing Temperature: Increased demand 5 5 2.9 14.4 1434
Scenario 3: Drought: Imported supply reductions (SFPUC) 5 5 2.6 13.1 13.1
Scenario 4: Drought: Imported supply reductions (SWP) 5 5 2.5 12.5 12.5
Scenario 5: Wildfire: Non-salinity water quality degradation in local surface water (e.g., wildfire) 5 5 2.6 13.1 13.1
Scenario 6: Increasing Temperature: Non-salinity water quality degradation in the Delta 4 5 3.0 12.0 15.0
Scenario 7: Flooding: Saline intrusion in the Delta 4 5 2.9 11.5 14.4
Scenario 8: SLR: Non-salinity groundwater contamination in Niles Cone 4 5 2.9 11.5 14.4
Scenario 9: SLR: Saltwater intrusion in Niles Cone 5 5 2.8 13.8 13.8
Scenario 10: Drought: Reduced groundwater recharge to Niles Cone 4 5 3.1 12.5 15.6
Scenario 11: SLR: Sea level rise damaging infrastructure or loss of access 4 5 2.3 9.0 11.3
Scenario 12: Storm intensity damaging infrastructure or loss of access 4 4 2.3 9.0 9.0
Scenario 13: Wildfire: Wildfire damaging infrastructure or loss of access 4 4 1.9 J£S 7.5
Scenario 14: Wildfire: Public Safety Power Shutoff 4 4 2.3 9.0 9.0
Scenario 15: Regulatory/legislative changes 4 5 _ _ _




Risk assessment scoring

mid-term vs. long-term risk scores

Considerations over next 25 years (mid-term) Considerations for next 50+ years (long-term)

B/ Within Top 10 piges 9/ Within Top 10 Risks

* Regulatory changes * Regulatory changes
* Reduced local supply * Reduced local supply
* Increased demand * Drought reducing supply for Niles Cone
« Saltwater intrusion into Niles Cone groundwater recharge
* Water quality impacts from wildfire * Increasing temperature impacting the Delta
« Drought reducing imported supply (SFPUC & SWP) * Increased demand
« Drought reducing supply for Niles Cone e Saline intrusion impacting the Delta
groundwater recharge e Groundwater contamination mobilization in Niles Cone
* Increasing temperature impacting the Delta e Saltwater intrusion into Niles Cone
» Saline intrusion impacting the Delta * Water quality impacts from wildfire

¢ Groundwater contamination mobilization in Niles Cone Drought reducing imported supply (SFPUC & SWP)






Potential strategies to reduce risk

Note: these adaptation strategies go above and beyond the current actions ACWD already has in place

Adaptation Categories:

1. Demand Management

2. New or Expanded Supplies
Climate Risk
Scenarios (1-15)

3. Critical Facilities &
. 1. Reduced local
Infrastructure Protection supply
2. Increased demand
4. Operations
3.1 ted I
. red?cpt?(:nes (lel’g‘l).lé) " . i - - y
5. Water Quality & Treatment fimsiintt | . o | m @ m e )
reductions (SWP)
0. Modeling, Research & 5. Non-salinity water
. quality degradation
Innovation in local surface
water (e.g., wildfire)
6. Non-salinity water : :
7. Watershed and Ecosystem ik dewradation 5 e - @
Management in the Delta : :
7. Saline intrusion in = P

8. Regional Partnerships



Adaptation strategies reduce consequence scores
(relative to the baseline - or “current actions only” condition)

EXAMPLE: Scenario 1: Increasing temperatures (climate risk threat) resulting in potential reduced local supply (risk event)

Adaptation Strategy (Water Deliven) Water Quality

Current Actions Only 4 3 Ori ginal
SCORE AS DIFFERENCE FROM "CURRENT ACTIONS ONLY" STRATEGY < consequenc
A1. Expand short-term (i.e., dry year) conservation efforts \_ 1 { 0 e scores with
A2. Increase long-term water use efficiency measures 1 0 current actions
B1. Develop new local/regional supplies 0 1 (incl. adaptive
B2. Expand existing local/regional supplies 0 1 capacity)
B3. Secure new imported (non-local) supplies 0 1
B4. Bolster existing imported supplies 0 1

Adaptation

strategies
(applicable
for scenario)

r expanded surface storage 1

se groundwater recharge/storage: Local (Niles Cone) 0

se groundwater recharge/storage: Banked (Semitropic) 0 Assumed reduction in
0
2

D4. Adjust dry year operating rules score with adaptation

D5. Improve distribution system flexibility strategy

i (some improvement = 1,

substantial improvement = 2)

Brown and Caldwell




Adaptation Strategies: Prioritized for each scenario

Overall “benefit score” based on relative reduction of consequence scores.

Selected Scoring Scheme --> Scenario 1
Planning Horizon --> Mid-term Li

+lneteasing Temperature: Reduced local supply

G1.Implement green infrastructure...
Alternative Benefit Score Rank cabrib i
T T D5. Improve distribution system...
A1 Expand short-term (i.e., dry year) « 0.26 13 H3. Bay Area regional supply...
AZ.Increase long-term water use eff 0.26 B
B1. Develop new localfregional supp 023 8 D3. Increase groundwater.. [l
B2. Expand existing localiregional su 023 2
B3. Secure new imported (non-local’ 0.12 13 D2. Increase groundwater.. [l
B4. Bolster existing imported supplic 010 14
C1. Capital projects to increase resili 0.00 15 A2. Increase long-term water use.._|
C2. Improve emergency preparednes 0.00 15 .
C3. Response protocoliprocedures 0.00 15 Al Expand shortterm (i.e., dry year)...
D1. Mew or expanded surface storage 0.20 1 . .
D2.1 around harget 032 “ D4. Adjust dry year operating rules
D3I groundwater rech 1 032 a ot "’
D4. Adjust dry year operating rules 0.23 8 B2. Expand existing local/regional...
D5. Improve distribution system Flexi 0.35 [
D&. Expand monitoring and remote ¢ 0.00 15 B1 Develop new local/regional...
E1. Mitigateftreat groundwater conta 0.00 15
E2. Reservoir water quality managen 0.00 15 D1. New or expanded surface storage
E3. Adjust or expand surface watert 0.00 15 - H 2
F1. Model climate impacts on surfac 0.00 15 F3.Implement realtime weather... @ Water Delive ry
F2.Model climate impacts on groun 0.00 15 F -
F3.Implement real-time weather mol 0.13 12 f3 Seoma hax Imported onJocd)- @ Water Quallty
G1. Implement green infrastructure a_ B4. Bolster existing imported su ies M
@2 Invest in forest! yegetation man. 0.00 Elropo ppli BWater Su pply
H1.SF Bay shoreline partnerships 0.00 15 H4. Alameda Creek Watershed._| (m] ili iabili
B D i o . Facility Reliability & Redundancy
H3. Bay Area regional supply partner 0.32 T H2. Delta partnerships B Financi ng
Hé4. Alameda Creek Watershed partr 0.00 15
H1. SF Bay shoreline partnerships @ Environmental Stewardship
G2. Invest in forest/ vegetation. | B Safety
F2. Model climate impacts on.. B Equitable Service
F1. Model climate impacts on surface.. |
E3. Adjust or expand surface water..|
E2. Reservoir water quality...
E1. Mitigate/treat groundwater...
D6. Expand monitoring and remote..|
C3. Response protocol/procedures
C2. Improve emergency preparedness
C1. Capital projects to increase...,
Current actions only

00 02 04 06 08 10
Relative Benefit Score (Per Relative Performance Criteria)

Brown and Caldwell 22



Increasing Temperature: Reduced local supply

Selected Scoring Scheme --> Scenario 1 +
Planning Horizon --> Mid-term Lik<

G1. Implement green infrastructure...
Alternative Benefit Score  Rank R N
T o0 — DS. Improve distribution system...
A1, Espand short-term (i, dry year) s 0.28 & H3. Bay Area regional supply...
AZ2.Increase long-term water use eff 026 [
B1. Develop new localiregional supp 023 8 D3. Increase groundwater...
B2. Expand eristing localfregional su 023 8
B3. Secure new imported [non-local’ 0.2 13 D2. Increase groundwater...
B4. Bolster existing imported supplic 0.10 14
1, Capital projects o increase resili 0.00 16 A2. Increase long-term water use...
C2. Improve emergency preparednes 0.00 15 .
C3. Responze protocoliprocedures 0.00 15 Al Expand shortterm (i.e., dry year)...
D1. Mew or espanded surface storag 0.20 1 2 g
D2. Increase groundwater rechargefs 032 - D4. Adjust dry year operating rules
D3. Increase aroundwater rechargefs 032 . .
D4. Adjust dry year operating rules 0.23 2 B2. Expand existing local/regional...
D5. Improve distribution system Flegi 035 =]
D&. Expand monitoring and remote © 0.00 15 B1 Develop new local/regional...
E1 Mitigateftreat groundwater conta 0.00 15
E2. Reservoir water quality managen 0.00 15 D1. New or expanded surface storage
E3. Adjust or expand surface water t 0.00 15 . .
F1. Model climate impacts on surfac 0.00 15 F3.Implement real-time weather... B Water Delive ry
F2. Madel climate impacts on groun 0 00 18 =
F3.Implement real-time weather mol 12 B3. Seoure new imported (non-ocal)... Benefit @ Water Qua“ty
Gl. Implement green infrastructure a_ B4. Bolster existi ng |mported supplles () Wate r SU pply
G2. Invest in forest! yegetation man. 0.00 S CO reS fo r
H1. SF Bay shoreline partnerships 0.00 15 H4. Alameda Creek Watershed... @ Faci llty Reliabil lty & Redunda ney
HZ. Delta partnerships 0.00 15 h
H3. Bay Area regional supply partner. 032 A H2. Delta partnerships eac E Financi ng
H4. &lameds Creek Watershed partr 0.00 15 .
H1. SF Bay shoreiine partnerships adaptation @ Environmental Stewardship
G2. Invest in forest/ vegetation... strate gy | Safety
F2. Model climate impacts on... B Equitable Service
F1. Model climate impacts on surface...
E3. Adjust or expand surface water...
E2. Reservoir water quality...
¥ E1. Mitigate/treat groundwater...
Ada ptatlon 6. Expand monitoring and remote... Beneflt
strategies C3. Respaonse protocol/procedures categories
C2. Improve emergency preparedness
C1. Capital projects to increase...
Current actions only

00 02 04 06 08 10
Relative Benefit Score (Per Relative Performance Criteria)



Selected Scoring Scheme --> [Scenario 4

rought: Imported supply reductions (SWP)

Planning Horizon --> Mid-term P,"'_'e

H3. Bay Area regional supply...

Rank

Benefit Score
0.00

Alternative

Current actions only
A1, Espand short-term (i, dry year) »
A2.Increase long-term water use eff

D1. New or expanded surface storage

B1. Develop new localiregional supp 0.1 7 AZ2. Increase longterm water use...
B2. Expand eristing localfregional su on 9

B3. Secure new imported [non-local; 0 7 Al Expand short-term (i.e., dry y2ar)...
B4. Bolster existing imported supplic oM 9 )

C1. Capital projects to increase resili 0.00 12 H2. Delta partnerships
C2. Improve emergency preparedne: 0.00 13 o

C3. Responze protocoliprocedures 0.00 13 B3. Secure new imported (non-ocal)...
D1, Mew or expanded surface storag

D2.Increase groundwater rechargets 0.10 1 B1 Develop new local/regional...
D3. Increase groundwater rechargefs 0.00 13 s M s %

D4. Adjust dry year operating rules 0.01 12 B4. Bolster existing imported supplies
D5. Improve distribution system fleg -

D&. Expand monitoring and remote ¢ 0.00 13 B2. Expand existing local/regional...
E1 Mitigateftre at groundwater conta 0.00 12

E2. Reservoir water quality managen 0.00 13 D2. Increase groundwater...
E3. Adjust or expand surface water 0.00 12 : :

F1. Madel climate impacts on surfac 0.00 13 D4. Adjust dry year operating rules
F2. Model climate impacts on groun 0.00 12

F3.Implement real-time weather mol 0.00 13 H4. Alameda Creek Watershed...
Gl Implem.enl green infrastructure a1 0.00 12 H1.SF Bay shoreline partnerships
G2, Invest in forest! vegetation man. 0.00 13

H1. SF Bay shoreline partnerships 0.00 13 G2. Invest in forest/ vegetation...

Hz. Delta partnerships 0.20

1]
H3. Bay Area regional supply partner. 028

H4. &lameda Creek Watershed partr 0.00 13

F3. Implement real-time weather...

F2. Model climate impacts on...|

F1. Model climate impacts on surface...
E3. Adjust or expand surface water...
E2. Reservoir water quality...

E1l. Mitigate/treat groundwater...

g& Expand monitoring and remote...
D3. Increase groundwater...

Adaptation

strategi es C3. Response protocol/procedures

C2. Improve emergency preparedness

C1. Capital projects to increase...

Current actions only

00 02 04 06 08

D5. Improve distribution system...

G1. Implement green infrastructure...

Benefit
Scores for
j each B Water Delivery
adaptation w Water Quality
strategy @ Water Supply
O Facility Reliability & Redundancy
@ Financing
B Environmental Stewardship
B Safety

H Equitable Service

AN

Benefit
categories

1.0
Relative Benefit Score (Per Relative Performance Criteria)



Selected Scoring Scheme --> |Scenario 8
Planning Horizon --> Mid-term Like

LR: Non-salinity groundwater contamination in Nile:

G1.Implement green infrastructure...

A
Benefit Wtore Rank

Alternative . .
Sy e 00 - G2. Invest in forest/ vegetation...
A1, Espand short-term (i.e., dry year), 0.00 1 B3. Secure new imported (non-ocal)...
AZ2.Increase long-term water use eff 0.00 1

B, Develop new localiregional supp 030 B1 Dewelop new local/regional...
B2. Expand eristing localfregional su 0.00 1

B3. Secure new imported (non-local] 030 D3. Increase groundwater...
B4. Bolster existing imported supplis 0.08 g

C1. Capital projects ta increase resili 0.00 1l H3. Bay Area regional supply...
C2. Improve emergency preparednes 0.00 1 -

3. Response protocoliprocedures 0.00 1l E1l. Mitigate/treat groundwater...
D1, Mew or espanded surface storag 0.00 " s pts i e o
D2.Increase groundwater rechargets 0.00 fl B4. Bolster existing imported supplies
D3. Increase groundwater rechargefs 028 5 . .

D4. Adjust dry year operating rules 0.00 1 F2. Model climate impacts on...
D5. Improve distribution system Flegi 0.00 1 aas

D&. Ezpand monitoring and remote ¢ 0.04 10 D6. Expand monitoring and remote...
E1 Mitigateftreat groundwater conta 0.16 7

E2. Reservoir water quality managen 0.00 1 H4. Alameda Creek Watershed...
E3. Adjust or expand surface water t 0.00 " :

F1. Model climate impacts on surfac 0.00 1 H2. Deita partnerships
F2. Model climate impacts on groun o008 3 H F h in hi
F3.Implement real-time weather moi 0.00 1 1. SF Bay shoreline partnerships

Gl Implement green infrastructure ar. i
G2 Invest in forest! vegetationman.

F3. Implement real-time weather...
F1. Model climate impacts on surface...
E3. Adjust or expand surface water...
E2. Reservoir water quality...
D5. Improve distribution system...
D4 . Adjust dry year operating rules
D2. Increase groundwater....
D1. New or expanded surface storage
C3. Response protocol/procedures

H1. SF Bay shoreline partnerships 0.00." ' 1
Hz. Delta partnerships 0.00 1"
H3. Bay Area regional supply partner 0.24 3
H4. &lameda Creek Watershed partr 0.00 n
Adaptation

strategies

gmprove emergency preparedness

C1. Capital projects to increase...
B2. Expand existing local/regional...
A2. Increase longterm water use...

Al Expand short-term (i.e., dry year)...

Current actions only

00 02 04 06 08
Relative Benefit Score (Per Relative Performance Criteria)

N

Benefit
Scores for
each
adaptation

strategy

10

B Water Delivery
m Water Quality
@ Water Supply

O Facility Reliability & Redundancy

@ Financing

@ Environmental Stewardship

B Safety
B Equitable Service

AN

Benefit
categories




Prioritization of adaptation strategies (mid-term)

Based on overall benefit across multiple scenarios

G1 Implement green infrastructure and nsture-based solutions
H3. BayArea regional supply parinerships

B1. Develop new local/regional supplies

H1 SF Bay shoreline partnerships

B3. Secure new imported (non-local) supplies

D5. Improve distribution system flexibility

B2. Expand existing local/regional supplies

A2 Increase longterm water use efficiency measures

D2. Increase groundwater recharge/storage: Local (Niles Cone)
G2 Invest in forest/ vegetation management

D3. Increase groundwater recharge/storage: Banked (Semitropic)
Al. Expand short-temm (i.e., dry year) conservation efforis

D&. Expand monitoring and remote operations

D1 New or expanded surface storage

E1. Mitigate/treat groundwater contamination

B4. Bolster existing imported supplies

H2. Delta parinerships

H4. Alameda Creek Watershed partnership

F3. Implement real-time weather monitoring and forecasting
C3. Response protocol/procedures

C2. Improve emergency preparedness

F1. Model climate impacts on surface water

C1. Capital projects to increase resilience (new or rehabilitated)
D4. Adjust dry year operating rules

E3. Adjust or expand surface water treatment

F2. Model climate impacts on groundwater

E2. Reservoj \water quality management

Current Actions Only

Adaptation
strategies

— Benefit
- Scores for
— each
— adaptation

- strategy

0.0 20 4.0 6.0 8.0 10.0 120 140 16.0

Relative Benefit Score (Scenario Likelilhood Weighted and Summed)

mEScenario 1: Increasing Temperature: Reduced local supply
OScenario 2: Increasing Temperature: Increased demand

m Scenatrio 3: Drought: Imported supply reductions (SFPUC)
@ Scenatrio 4: Drought: Imported supply reductions (SWP)

@ Scenario 5: Wildfire: Non-salinity water quality degradation in
local surface water (e.g., wildfire)

o Scenario 6: Increasing Temperature: Non-salinity water quality
degradation in the Delta

mScenario 7: Flooding: Saline intrusion in the Delta

m Scenario 8: SLR: Non-salinity groundwater contamination in Niles
Cone

mScenario 9: SLR: Saltwater intrusion in Niles Cone

mScenario 10: Drought: Reduced groundwater recharge to Niles
Cone

OScenario 11: SLR: Sea level rise damaging infrastructure or loss
of access

m Scenatrio 12 Storm intensity damaging infrastructure or loss of
aceess

mScenario 13: Wildfire: Wildfire damaging infrastructure or loss of
aceess

OScenario 14: Wildfire: Public Safety Power §utoff

mScenario 15: Regulatory/legislative change

Benefits seen
to each
Climate

Scenario -







Adaptive pathway assumptions

Adaptive pathways: depict phased mid- and long-term adaptation
strategies and decision points to inform when to prepare for or enact
strategies as conditions change, or when to change strategies

* Developed for the top 6 ranking long-term risk scores
» Strategies help reduce impacts of climate risk events

* Assumes some strategies provide “low to no regret” opportunities (e.g.,
conservation, water use efficiencies, and partnerships)

Brown and Caldwell 28



Adaptive pathway triggers

A Trigger Point: They indicate a change in existing conditions where a
decision will need to be made whether to pursue existing or new
strategies

Sea Level Rise Example Triggers:

* Trigger 1 - Quantifiable changes in water quality, but current treatment
methods can be used.

* Trigger 2 - Degradation in water quality, additional treatment methods
required.

* Trigger 3 — Water source becomes infeasible compared to alternatives.

Brown and Caldwell



Adaptation pathway planning // Sea level rise causes saline intrusion in groundwater

Trigger 1: Trigger 2:
Changes in water Degradation of water
quality, but continue quality, additional
normal treatment treatment needed
Develop new water supplies A A O
«» Increase non-local groundwater : (\ >
:
=
=2 Increase local groundwater O O i
5 \
§  Enhance groundwater quality - | I O ]
2
No adaptation strategies -]
Increase surface water supplies ;\ >
Rising Sea Levels & Salinity o~ P @ >

KEY

A\ Triggernew action
() Course change

| Adaptation strategy is no longer viable



Key Takeaways & Next Steps
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Key Takeaways

Foster alignment across planning efforts:

- ldentified planning criteria
- ldentified alignment opportunities (internal & external)

Identify and prioritize climate risks and vulnerabilities:

- Revealed considerable existing adaptive capacity
- ldentified highest risk areas & risks outside of District control (need for

partnerships)
Prioritize actions for achieving climate readiness:

- ldentified strategies with greatest benefit
- Demonstrated range of benefits in leveraging of existing partnerships
- Highlighted low regrets strategies from already existing adaptive capacities

Communicate findings:

- Developed Public Summary...



ACWD CAP Public Summary

Recommended Strategies for Increased
Climate Resilience

Understanding climate risks and our adaption strategies is @ Wildfire o hied - Capture stormwater i "‘:i:i' ';?;e'\":':o
the first step toward resilience Wildfires resulting from drier conditions and increased ategsue for recharge and Water Quality i ca
increase public safety power shutdowns, and worsen surface water quality. Investment latasie Impre w quality
e R S S AT . & Treatment - Enhance water
R \ ch power resources, and improved & Ecosy’t‘m Restore native specles 'mpr°vemen(s treatment processes
e I 1 watershed management Management - Manage vegetation to to improve
Anticipated changes may decrease local and imported water availability and may result in : through partnerships like help prevent wildfires water quality
Tange ot i o ol T A e @ oreushtsn Risii
like the California Urban Water 5 o Temperatures

Agenmes (CUWA,) to collaboratively anllupale and prepare for regulatory change. 2

Increased Storm Intensity
and Flooding

Rising temperatures can
cause drier conditions.
Risks for ACWD include
reduced local and
imported water supplies,

- Adjust operations for
drought conditions
- Operate facilities

- Expand groundwater
desalination facilities
- Develop new local

g reduced groundwater remotely supplies such as
; e ',',ke'ywca“* A 2 recharge, increased Operational - Improve system Water Supply water reuse
orm events, which can increase pollu :
runoff, damage infrastructure, increase landslide 23 demand, damage to Enhancements flexibility Enhancement - Secure new imported

cool water habitats, and

reduced water quality. - Increase reservoir

capacity
- Enhance groundwater
recharge

water supplies

Current Adaptation Strategies: Existing \ through new projects

emergency action plans and operating L3 or water transfers
L 7 0 v\\\ e s Strategies: Water

procedures, landslide response plan, and ,“‘ e

watershed partnerships. .
tershed part p p < b 4 advanced metering
r T ﬁ infrastructure (AMI),

water shortage planning,
@ Sea Level Rise «vtvvevvanas
Rising sea levels can introduce

system upgrades,
and groundwater
recharge management.

salt into coastal aquifers

(saltwater intrusion),

wetlands, and river

systems, which can

impact groundwater

quality, coastal

infrastructure, and cause

shoreline ercsion.

Current Adaptation

n QT
TR
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- Use advanced
metering to
identify leaks

- Protect regional
shoreline
- Maintain a water
supply within the Bay - Further engage
Area that is resilient with customers to
to drought Water help them reduce
- Protect habitat Demand water use
and water supply Management - Restrict lawn watering
within the Alameda - Provide rebates for
Creek Watershed turf removal

. Areas of highest climate risk identified in the CAP
Current Adaptation Strategies:

Longstanding groundwater protection and
management programs, including efforts
to improve modeling and monitoring for
groundwater quality.

. Additional areas of potential climate risk

Next steps for achieving climate readiness

Stay Connected

43885 S Grimmer Blvd
@AlamedaCountyWD acwd.org 510.668.4200 Fremont, CA 94538
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Table 6-2. Summary of Likelihood Scores by Climate Threat Based on Scientific Data Trends

Mid-term Long-term
Likelihood Likelihood
Climate Threat (2050) (2100) Justification
Annual average temperature anticipated to increase in both mid- and
Increasing Temperatures o 5 long-term (Cal-Adapt, 2021). Western North America regions have
observed increase in hot extremes (IPCC, 2021)
State of CA (and this region) assume continued increase in severity
Droughts 5 5 and frequency of droughts (California 4th Climate Change
Assessment)
Frequency and intensity have increased since 1950; trend likely to
Flood 4 4 continue (IPCC, 2021), though there is less certainty at medium and
high emission scenarios for mid and long term (Cal-Adapt, 2021)
Storis 4 4 (Same data and justification for “Flood” above, Cal-Adapt 2021 and
IPCC 2021)
Wildfires already experienced within this region with increasing
Wildfire 5 5 severity and frequency, trend assumed to continue based on state
guidance (California 4th Climate Change Assessment)
Degree of rise uncertain; however, several estimates include 3 feet by
Sea Level Rise 4 5 2050/2060 and potentially 6 feet by 2100 (California Coastal
Commission, 2021) (reiterated with NOAA climate data - Sea Level
Rise viewer)
Regulatory Change 3 4 Varies by regulation, but higher likelihood to occur with greater

passage of time (within 80 years from current year, 2023)




An understanding of how the statements in Table 6-4 support consideration of both current actions
and future strategies can be summarized as follows:

Water delivery statements support identifying current actions and future strategies that
encourage implementation of robust distribution systems to distribute treated water to
customers.

Water Quality statements support identifying current actions and future strategies to secure
source water quality.

Water Supply statements address potential current actions and future strategies to secure
redundant sources of supply.

Production Facility Reliability and Redundancy statements help identify current actions and
future strategies that result in resilient treatment systems.

Financing statements support current actions and future strategies to mitigate monetary costs
associated with climate risk events and avoid rate shock.

Environmental Stewardship statements encourage current actions and future strategies to
protect sustainable water management for natural systems; they are not supply focused.

Safety statements support identifying current actions and future strategies to protect workers
and consumers. These statements are human-health focused (drinking water impacts are
accounted for elsewhere).

Equitable Service encourages identifying current actions and future strategies to protect the
services for V/DCs in the case of a climate risk event.



Table 6-4. Consequence Criteria Rating Scale from 1 (negligible) to 5 (severe) Impact

Consequence Criteria
(LoS Category) Negligible = 1 Low=2 Moderate = 3 High=4 Severe =5
Water Delive: m‘:’:‘“&? :'“a:v::‘:":]:‘e;?’:rﬂ(::fg‘;m More than 1 month per year (> 8.3% of months) on average | More than 1 month per year (> 8.3% of months) on average with 2 months per year (= 16.6% of months) on average with | More than 2 months per year (> 16.6% of months) on
g 2 g for 0 to 4 hours with more than 167 accounts disrupted for 0 to 4 hours more than 40 accounts disrupted for 4 to 12 hours accounts disrupted for 12+ hours average with accounts disrupted for 12+ hours
Some measurable impact but does not affect ability to meet | .. . B A ARt : Recognizable impact to water quality not meeting District 62 SteA it >
Water Quality No impact water quality goals and does not require additional Minorimpact to water quality not meeting District water quality water quality goals but manageable within existing Exiendod water guaitly |mpact exceeding District's
goals tr capability current treatment capability
W Severely reduced supply (approx. >50% up to 100%

Water Supply No to minimal impact (approx. < 5% of supply Reduced supply (approx. 5% to 10%) Reduced supply (approx. >10% up to 20%) Significantly reduced supply (approx. >25% up to 50%) | reduced supply); impacts District deliveries and

reduced)

water quality

Production Facility Reliability and

Treatment system outage or significant
imitati Ived within 1 day

Treatment system outage or significant limitation resolved
in less than 1 month

Treatment system outage or significant limitation resolved in 1to 3
months

Treatment system outage or significant limitation
resolved in 3 to 6 months

Treatment system outage or significant limitation
takes 6 months or more to resolve

Financing

Costs resulting from the risk event are less
than or equal to a 1% single-year impact on
rates, or less than or equal to $22M in
resulting capital cost

Costs resulting from the risk event are less than or equal to
a 2% single-year impact on rates, or greater than $22M but
less than $43M in resulting capital cost

Costs resulting from the risk event are less than or equal to a 4%
single-yearimpact on rates, or greater than $43M but less than
$87M in resulting capital cost

Costs resulting from the risk event are less than or equal
to a 5% single-yearimpact on rates, or greater than
$87M but less than $109M in resulting capital cost

Costs resulting from the risk event are less than or
equal to a 7% single-year impact on rates, or greater
than $109M in resulting capital cost

Environmental Stewardship

No harm to public or environmental benefits
and inability

Some measurable impact to public or environmental
benefits but does not result in adverse impacts

Reduced public benefits or some adverse impacts to natural
systems

Significant reduction in public benefits or significant
adverse impacts to natural systems

Loss of public benefits or substantial adverse
impacts to natural systems

Measurable risk of incident or threat to safety (one facility or

Limited risk of incident or threat to safety (one to two facilities or

Significant risk of incident or threat to safety (one to two

Multiple facilities or sites with safety risk for

Safety No sk of lncident or threat to safety site with safety risk for employees or community served) sites with safety risk for employees or community served) facnlmesp ! :mm safety sk foremployees or employees or community served
- -, g . -y 2 Significant impact to V/DCs within service area (>10% Substantial impact to V/DCs within service area
Equitable Service No impact to services accessibility Limited impact to V/DCs within senvice area (up to 5% Moderate impact to V/DCs within service area (>5% up to 10% up to 20% without service or with limited service for more | (>20% without service or with limited service for

without service or with limited service for more than 1 day)

without service or with limited service for more than 1 day)

than 1 day)

more than 1 day)




Table 6-3. LoS Goal Statements and Consequence Criteria

Consequence Criteria

LoS Statements Developed for the Phase 1 CAP

Water Delivery

Maintain reliable and continuous water delivery through the distribution system (from both surface and
groundwater resources).

Avoid impacts to revenues associated with water delivery due to planned and unplanned outages from acute
climate shocks (e.g., wildfire, storm, flood).

Maintain drinking water standards and consistent water quality delivered to District customers, regardless of
change in temperature and flow for surface water sources.

Water Quality Maintain groundwater quality and quality monitoring according to minimum threshold criteria per SGMA Five-
Year Periodic Evaluation updates.
Ensure customer demands are met, including current LoS of 90% demand met during drought based on water
supply portfolio reliability.

Water Supply

Invest in and collaborate with other agencies on source protection.
Maintain contingency plans for alterative supply options (e.g., transfers/exchanges, recycled water).

Production Facility

Provide equipment and facility reliability that minimizes non-emergency downtime and maintains key

Reliability and functions and equipment for system reliability.
Redundancy Maintain flexibility to meet water quality objectives through multiple facilities and operations.
Design, construct, operate, and maintain facilities in a way that minimizes lifecycle costs.
Financing Account for significant facility costs or other unanticipated cost impacts in the case of acute climate shocks
(contingency budget and insurance), and costs to prepare for slow-onset climate risks (e.g., drought and SLR).
Environmental Manage facilities to enable recreational public benefits.
Stewardship Manage system to support sustainable management of Alameda Creek Watershed.
Design, construct, operate, and maintain system facilities to ensure health and safety of workforce and public
Safety safety, considering impacts from, for example, enhanced wildfire risk and or flooding.
) . Provide equal access to services across District’s service area.
Equitable Serice

Maintain reasonable water rate pricing.




