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Introduction & Objectives



Introduction: Alameda County Water District (ACWD)
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• Foster alignment across planning efforts

• Identify and prioritize climate risks and vulnerabilities

• Prioritize actions for achieving climate readiness

• Communicate findings publicly

Project Objectives
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To be “climate ready” means to proactively anticipate, plan for, and overcome 
challenges from climate change impacts. 
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Aligning District 
Policy
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Identifies: 
• Existing progress 
• Gaps in current planning and 

policy
• Opportunities for better 

internal and external alignment

Reviewing District policies



District Climate Readiness
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District policies: Opportunities for internal alignment

Themes & 
Patterns

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

Areas for 
Growth

•Equity, environmental stewardship goals, & measures of success
•Common use of “climate readiness”

Actions

• Update criteria & refine priorities
• Elaborate on sea level rise impacts & seek partnerships
• Expand uncertainty scenarios 
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Understanding 
Vulnerability & 
Risk 
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*IPCC AR6: Intergovernmental Panel on Climate Change Assessment Report 6

Climate scenarios

• IPCC AR6* and CA Fourth 
Climate Change Assessment 
provides scientific basis for 
climate change trends 

• Determine potential climate 
threats and events

• Provides baseline for future 
condition scenarios
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• 15 scenarios created

Climate risk scenarios
climate threat + risk event = future scenario

• Reduced local 
supply

• Increased 
demand

• Surface water 
quality 
degradation

• Reduced local supply
• Increased demand
• Surface water quality degradation

• Saline intrusion
• Groundwater 

contamination
• Damaged 

infrastructure 
or access

• Damaged 
infrastructure 
or access

• Surface water quality 
degradation

• Damaged infrastructure 
or access

• Power shutoffs

• Reduced 
supply

• Reduced 
groundwater 
recharge
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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

(A)
Likelihood 

(trends based on 
scientific data)

(B)
Consequence

(based on 
consequence 
criteria and 

adaptive capacity)

Overall Risk 
Score 
(A x B)

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

Adaptive 
Capacity 

(existing plans, 
actions, 

programs to 
reduce climate 

risk)

Adaptation 
Strategies 

(plans, actions, 
programs not 

already in place)

Overall 
Risk

Overall 
Resilience
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Likelihood values 
Scale of 1 (low) to 5 (high)

Climate Threat Mid-Term 
Likelihood 

(2050)

Long-Term 
Likelihood (2100)

Increasing 
Temperatures 5 5

Droughts 5 5

Wildfire 5 5

Flood 4 4

Storms 4 4

Sea Level Rise 4 5

Regulatory Change 3 4

Likelihoo
d 

Consequence Risk Score 
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Consequence scores

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

Water Delivery:   
2
Distribution system 
(storage) impacts 

Water Quality: 
3
Reduced flexibility 
of water source 
used

Water Supply: 4
Substantial stress 
on water supplies, 
although adaptive 
capacities exist for 
conservation and 
alternative supplies

Production 
Facility Reliability 
& Redundancy: 1
Limited impact to 
water production and 
treatment

Financing: 4
Need for new 
infrastructure 

Environmental 
Stewardship: 3
Substantial impact 
to watershed and 
local ecosystems 

Safety: 1
Limited employee 
safety concerns 
except for high 
temperatures

Equitable 
Service: 2
Maintaining affordable 
rates

EXAMPLE SCENARIO : 
Drought (climate risk threat) resulting in potential imported water supply reductions (risk 
event)

Likelihoo
d 

Consequence Risk Score 



Brown and Caldwell 15

Vulnerability 
assessment: EXAMPLE

Figure 4-3. Sea level rise hot spot map – year 2100 (84-inch 
scenario under medium-high risk aversion and high emissions 
scenario) Source: Adapting to Rising Tides

Scenario
Climate Risk 
Threat

Climate Risk 
Event

Sea Level 
Rise

Loss of 
access to 
facilities 

Vulnerability Assessment (per above scenario)

Description of 
Potential 
Impacts

Asset(s) or 
Operations 
Impacted

Relevant Hot Spot 
Map

If sea level rise 
(anticipated 
slow onset over 
time) blocks or 
erodes 
roadways, then 
may restrict or 
prevent access 
to facilities.

Westerly 
wells

Figure 4-3 (see 
right)

Likelihoo
d 

Consequence Risk Score 



Sea Level Rise Scenarios:

1. Saline intrusion 

2. Non-salinity groundwater contamination 
mobilization in groundwater

3. Damaged infrastructure or loss of 
access

Adaptive capacity: Example for Sea Level Rise

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 

saline areas) 
– Groundwater Protection Program/Well 

Ordinance Administration

Quarry Lakes groundwater recharge



Risk score calculation
Key components

Mid-
Term

Consequenc
e

Risk Score Likelihood 
Long-
Term

Mid-
Term

Long-
Term



Risk assessment scoring 
mid-term vs. long-term risk scores
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Pursuing 
Adaptation 
Strategies 

Brown and Caldwell



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

3. Critical Facilities & 
Infrastructure Protection

4. Operations 

5. Water Quality & Treatment

6. Modeling, Research & 
Innovation 

7. Watershed and Ecosystem 
Management 

8. Regional Partnerships
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Adaptation strategies reduce consequence scores
(relative to the baseline – or “current actions only” condition)

Adaptation 
strategies 
(applicable 

for scenario)
Assumed reduction in 
score with adaptation 

strategy 
(some improvement = 1, 

substantial improvement = 2)

EXAMPLE:

Original 
consequenc
e scores with 
current actions 
(incl. adaptive 

capacity)



Adaptation Strategies: Prioritized for each scenario
Overall “benefit score” based on relative reduction of consequence scores.
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Adaptation Strategies: Prioritized for each scenario
Overall “benefit score” based on relative reduction of consequence scores.
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Adaptation 
strategies

Benefit 
Scores for 

each 
adaptation 

strategy

Benefit 
categories
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Adaptation 
strategies

Benefit 
Scores for 

each 
adaptation 

strategy

Benefit 
categories
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Adaptation 
strategies

Benefit 
Scores for 

each 
adaptation 

strategy

Benefit 
categories



Prioritization of adaptation strategies (mid-term)
Based on overall benefit across multiple scenarios
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Adaptation 
strategies

Benefit 
Scores for 

each 
adaptation 

strategy

Benefits seen 
to each 
Climate 

Scenario
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Guiding Adaptive 
Pathways 

Brown and Caldwell



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)

Adaptive pathway assumptions
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Adaptive pathway triggers

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.

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





Key Takeaways & Next Steps
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Key Takeaways
Foster alignment across planning efforts: 

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

Identify and prioritize climate risks and vulnerabilities:

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

partnerships)

Prioritize actions for achieving climate readiness: 

- Identified 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



• Questions?

Thank you!

Dr. Teresa (Tess) Sprague
Brown and Caldwell
925.210.2200
TSprague@BrwnCald.com

Scan below for ACWD CAP and 
Public Summary: 

Sam Cohen
Brown and Caldwell

SCohen1@BrwnCald.com
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