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Foreword

From Vulnerability to Opportunity
The Watersheds Resilience Plan offers both a clear warning and a path forward.

The warning is unmistakable: climate risks are already here and intensifying. Rising temperatures are driving 
more extreme heat and reducing snowpack. Runoff is arriving earlier, droughts are lasting longer, and 
heavier storms are increasing flood risk. Wildfires are further straining forests and degrading water quality. 
These impacts are no longer theoretical—they are unfolding now, and they will shape the lives of current 
and future generations. Preparing for them cannot wait.

The American, Bear, and Cosumnes Watersheds Resilience Plan’s vulnerability analysis shows how these 
changes affect the River watersheds—and how interconnected these challenges are.  Water supply reliability, 
flood management, ecosystem health, and community well-being rise and fall together. Declining forest 
health reduces storage capacity and increases sediment levels. Earlier runoff threatens late-season reservoir 
reliability. Extreme heat and water quality impacts fall hardest on already vulnerable communities. The 
science is clear, and so are the consequences of inaction.

But the plan is equally a call to action. By clearly defining vulnerabilities, it sharpens our focus on where 
action will matter most and strengthens alignment across the agencies and partners responsible for 
stewarding these watersheds.

This plan moves us from understanding to implementation. It sets shared strategies, aligns them across 
jurisdictions, and ties them to measurable indicators and performance thresholds. It creates a transparent 
framework to evaluate, prioritize, and advance projects that deliver multiple benefits.

In doing so, it shifts the conversation—from reacting to crises to building long-term resilience. By integrating 
science, local knowledge, and equity, it lays out a practical path from assessment to action. It positions the 
region to pursue investment strategically and to advance projects that improve water supply reliability, 
reduce flood risk, restore ecosystem health, and protect frontline communities.

The next step is collective: to use this plan, align efforts with it, and sustain the partnerships needed to act. 
As funding opportunities emerge, the region will be ready to move forward—together.

The future will test our watersheds. This plan helps ensure we are ready—not just to respond, but to turn 
vulnerability into lasting opportunity.

 
James Peifer 
Executive Director 
Regional Water Authority

Ashlee Casey 
Executive Director 
The Water Forum
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1	 Introduction
The American, Bear, and Cosumnes (ABC) Watersheds  
are a critical component of California’s water system, 
supplying drinking water to over 2 million people, 
supporting agriculture, sustaining ecosystems, and 
providing recreational and cultural value to communities 
across the region. The ABC Watersheds also contribute 
approximately 8% of California’s total human water use, 
serving a rapidly growing population in the Sacramento 
metropolitan region. However, the watersheds are 
increasingly vulnerable to the impacts of climate change, 
including prolonged droughts, declining snowpack, 
catastrophic wildfires, and more frequent and intense 
flood events. 

Recognizing the urgent need for integrated, climate-
resilient watershed management across the State, 
the California Department of Water Resources (DWR) 
launched the Watershed Resilience Pilot Program in 
2024. This initiative supports regional efforts to develop 
comprehensive, community-informed strategies that 
enhance watershed resilience through collaboration, 
science-based planning, and multi-benefit solutions.

The American, Bear, and Cosumnes Watersheds Resilience 
Plan (WRP), led by RWA in partnership with local, Tribal, 
State, and Federal stakeholders, was selected as one of 
five pilot regions. This report presents the outcomes of 
the overall planning process, including a shared vision for 

resilience, a suite of prioritized adaptation strategies, and 
a roadmap for implementation that reflects the region’s 
unique hydrology, governance, and community needs.

1.1	 Plan Purpose and 
Objectives

The purpose of this plan is to provide a comprehensive, 
science-based, collaborative framework for addressing 
climate vulnerabilities and guiding long-term resilience 
actions across the American, Bear, and Cosumnes 
River watersheds. It is designed to align with the vision 
established by regional interests and DWR's Statewide 
objectives, verifying that the strategies reflect local 
priorities while meeting broader resilience goals. The 
plan seeks to assess climate risks across multiple sectors; 
engage diverse partners and community members; and 
develop adaptation strategies to balance ecological 
health, economic vitality, and cultural values. Equity 
is embedded throughout the process, prioritizing the 
needs of disadvantaged and frontline communities and 
incorporating diverse perspectives into technical analysis. 
By establishing measurable performance indicators, the 
plan confirms accountability and provides a roadmap 
for future investments that sustain the resilience of 
communities and ecosystems under changing climate 
conditions.
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1.2	 Background
Building on the need for proactive climate adaptation, 
the DWR’s Watershed Resilience Pilot Program represents 
a new approach to integrated water management in 
California. It seeks to move beyond traditional, sector-
specific planning by fostering collaboration across 
water, land, forest, and ecosystem management while 
embedding equity and community participation at every 
stage. This program provides a framework for regions to 
identify vulnerabilities, prioritize multi-benefit strategies, 
and create actionable plans that strengthen resilience 
for both people and ecosystems. 

Watershed Resilience Pilot Program 
Overview
DWR launched the Watershed Resilience Pilot Program 
in 2024 to support regional efforts in developing 
science-based, community-informed strategies for 
climate resilience. The American, Bear, and Cosumnes 
Watersheds were selected as one of five pilot regions 
due to its strategic importance, diverse stakeholder 
landscape, and high exposure to climate hazards. 
Watershed Resilience Pilot Program was designed to 
achieve the following:

•	 Advance integrated watershed-scale 
planning that aligns water, land, forest, and 
ecosystem management.

•	 Foster inclusive governance by engaging 
a broad range of stakeholders, including 
underrepresented communities and Tribal 
governments.

•	 Identify and prioritize resilience strategies that 
deliver multiple benefits—such as water supply 
reliability, wildfire risk reduction, habitat 
restoration, and community resilience.

•	 Develop a replicable planning framework that 
can inform future watershed resilience efforts 
across California.

1.3	 Planning Approach and 
Methodology

The planning approach for the ABC WRP followed DWR’s 
framework for watershed resilience planning, displayed 
on Figure 1-1, which emphasizes integrating technical 
analysis with community input to develop multi-benefit 
strategies. The process began with a comprehensive 

review of existing studies and data within the planning 
area to identify gaps and inform vulnerability assessments 
across various sectors. This gap analysis also provided 
the foundation for the selection of climate scenarios and 
identification of potential modeling approaches, verifying 
that quantitative analyses address current information 
gaps and provide adequate resources for adaptation 
strategy development.

Figure 1‑1. Watersheds Resilience Planning 
Framework

Source: DWR 2023

Climate modeling and sector-specific risk analysis risk 
analysis was complemented by a qualitative analysis and 
input from regional community members. Watershed 
Network meetings, surveys, and targeted discussions 
provided opportunities for regional participants to 
shape priorities and strategies throughout the process. 
Community input was integrated alongside hydrologic 
and climate data to confirm that locally informed 
solutions were considered and represented. Interactive 
tools and continuous feedback verified transparency and 
adaptability throughout the overall process, producing 
strategies that integrated rigorous technical analysis with 
local knowledge and community priorities.
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1.4	 Focus Sectors of 
Assessment

The American, Bear, and Cosumnes (ABC) Watersheds are 
a critical hydrologic and ecological system in Northern 
California, spanning over 2,000 square miles from the Sierra 
Nevada to the Sacramento Valley. The watersheds support 
a wide range of interconnected water resource functions, 
including municipal and agricultural water supply, 
groundwater recharge, flood management, ecosystem 
services, hydropower generation, and recreation. The 
ABC WRP is designed to evaluate climate vulnerability 
and resilience across a broad set of interrelated water 
and land resource sectors. These sectors were selected 
based on their critical role in watershed function, their 
sensitivity to climate change, and their alignment with 
DWR’s Watershed Resilience Program framework. The 
assessment focuses on the following key sectors:

•	 Water Supply: Evaluates the reliability and 
variability of surface water availability under 
changing precipitation and snowpack conditions

•	 Groundwater: Assesses recharge potential, 
historical overdraft, and the role of aquifers in 
supporting drought resilience

•	 Flood Management: Analyzes exposure to 
extreme precipitation events, levee vulnerabilities, 
and the capacity of flood infrastructure

•	 Ecosystems: Examines the health and connectivity 
of aquatic and riparian habitats, including flow-
dependent species such as Chinook salmon and 
steelhead

•	 Water Quality: Considers the impacts of wildfire, 
drought, and land use on sedimentation, 
temperature, and contaminant loading

•	 Recreation: Considers the effects of changing flow 
regimes and reservoir levels on river- and lake-
based recreation

•	 Hydropower: Assesses the implications of altered 
runoff timing and volume on energy generation 
from key facilities

•	 Agriculture and Urban Water Supply: Considers 
agricultural and urban water uses, demands, 
surface water and groundwater deliveries, and 
supply-demand imbalances

These sectors form the foundation of the vulnerability and 
risk assessments and are used to guide the development 
of adaptation strategies and performance metrics 
throughout the planning process.

1.4.1	 Equity Considerations
Communities facing systemic inequities—particularly 
in the lower portion of the planning area—are 
disproportionately exposed to climate hazards such 
as flooding, drought, and extreme heat. These include 
historically underserved neighborhoods in Sacramento, 
rural communities, and California Native American Tribes. 
Many of these groups lack adequate infrastructure, 
representation in water governance, or access to 
adaptation resources. Addressing these disparities 
through inclusive planning, targeted investments, and 
equitable governance is essential to building resilience 
across the watershed. 

1.4.2	 Water Supply
Climate projections indicate a shift in precipitation 
patterns, with more falling as rain and less as snow, 
reducing natural snowpack storage and increasing 
early-season runoff. This shift is expected to intensify 
the conflict between flood control and water supply 
operations. Even with conservation measures, regional 
water demand is projected to increase by 7 to 8% due 
to longer, hotter summers (USBR 2022).
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2	 Watersheds Planning Area 
This section describes the development of the study 
area boundary that will be used for the ABC WRP. The 
watershed planning area was delineated in coordination 
with DWR and the Watershed Network. 

This boundary builds upon the 2022 study area 
boundaries developed for the American River Basin Study 
(ARBS) by the US Department of the Interior Bureau 
of Reclamation (Reclamation) (Reclamation 2022) and 
DWR’s California Watershed Resilience Assessment (DWR 
2024). The boundary developed for the ABC WRP is in 
line with the watershed-level focus of the California 
Water Plan Update 2023 (DWR 2023).

This section describes the differences between the 
proposed study area boundary and those developed 
by Reclamation and DWR for their respective studies 
(see Appendix J for more details).

2.1	 Study Area Boundary 
Delineation

The delineation process has considered a wide 
range of hydrologic and systemic factors, including 
upstream headwaters, outlet locations, groundwater 
basins, interconnected water-related systems, 

climate risk sources, cross-watershed influences, and 
opportunities for systemwide adaptation. Where 
boundary adjustments have been proposed, Jacobs 
has documented justifications to explain deviations 
from DWR’s original hydrologic boundaries. 

2.2	 Description of Previous 
Study Area Boundaries

2.2.1	 American River Basin Study
Reclamation developed the ARBS as part of the 
WaterSMART Basin Studies program, which is a series 
of watershed studies that evaluated future supply and 
demand and proposed resiliency strategies. Figure 2-1 
shows the study area boundary. The study area boundary 
includes the American River watershed, with the addition 
of the Bear River watershed south of the Bear River, 
Feather River, and Sacramento River east side tributaries 
between the mouths of the Bear and Mokelumne rivers, 
and the Cosumnes and Bear River watersheds north of 
the Cosumnes River. This boundary was intended to 
include non-Federal partners outside of the American 
River watershed that receive American River water, as 
well as the two groundwater basins that overlap with 
the American River watershed (Reclamation 2022).



6  |  American, Bear, and Cosumnes Watersheds Resilience Plan

Figure 2‑1. American River Basin Study Boundary

Source: Reclamation 2022.

2.2.2	 DWR’s California Watershed Resilience Assessment
California Water Plan Update 2023 recommends a watershed-scale approach to developing solutions to California’s 
water management challenges (DWR 2023). In response, DWR proposed a series of watershed resilience assessments. 
A total of 48 watersheds was delineated across the State, following US Geological Survey Hydrologic Unit Code (HUC)-
8 boundaries. The program of assessments combined the American River and Bear River watersheds, referred to as 
“American-Bear.” Figure 2-2 shows the American-Bear study area, which consists of the following HUC-8s:

•	 18020129: South Fork American

•	 18020128: North Fork American (includes Middle Fork)

•	 18020126: Upper Bear

•	 18020108: Lower Bear
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Figure 2‑2. American-Bear Watershed

Source: DWR 2024

For the ABC WRP, the proposed boundary largely builds 
on the Reclamation ARBS boundary. The boundary 
includes the entire American River, Cosumnes River, 
and Bear River watersheds; east side tributaries of the 
Feather River and Sacramento River between the mouths 
of the Bear and Mokelumne rivers; and the City of West 
Sacramento.

Figure 2-3 shows the proposed watershed study area, 
superimposed on the Reclamation ARBS boundary 
and the DWR study areas. The blue line delineates the 
revised watershed study area, the red line delineates 
the boundary of the Reclamation ARBS study area, and 
the purple lines delineate the HUC-8 boundaries that 
make up the DWR study area.

The proposed study area includes the following HUC-8s:

•	 18020128: North Fork American (includes Middle 
Fork)

•	 18020129: South Fork American

•	 18020111: Lower American

•	 18020126: Upper Bear

•	 18040013: Upper Cosumnes

•	 18020161: Upper Coon-Upper Auburn

•	 Portion of 18020163: Portion of Lower 
Sacramento that is east of the Sacramento River

•	 Portion of 18040012: Portion of Upper 
Mokelumne
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The Cosumnes and Bear River watersheds are included 
because it supplies water to Sacramento County and 
interacts with groundwater basins that overlap with 
the American River watershed. Unlike in the ARBS 
(Reclamation 2022), the north slope of the Bear River 
and the south slope of the Cosumnes River watersheds 
are included to capture all inflows. Additionally, the Bear 
River and American River watersheds are hydraulically 
connected through a number of hydropower and water 
supply projects.

Figure 2-3 shows the portion of the lower Bear River 
watershed that lies in Yuba County. This area is in the 
Yuba Water Agency service area and includes a portion 
of Beale Air Force Base.

The revised study area also includes the City of West 
Sacramento. The boundary line follows the south levee 
of the Sacramento Weir, because flood waters from 
the American River and east side tributaries drain into 
the Sacramento River and contribute to high flows. 
Additionally, the Sacramento Weir provides major flood 
protection for the City of Sacramento.

Figure 2‑3. Proposed ABC Watersheds Resilience Plan 
Study Area

2.3	 Summary of Differences 
Between Study Area 
Boundaries

2.3.1	 American River Basin Study
The revised watershed study boundary differs from 
the ARBS in that it includes the north slope of the Bear 
watershed, the south slope of the Cosumnes watershed, 
and the City of West Sacramento. These changes fully 
encompass the hydrologic and hydrogeologic conditions 
that affect the American River service area.

2.3.2	 DWR’s California Watershed 
Resilience Assessment

The revised watershed study area differs from DWR’s 
American-Bear watershed study area in that it includes 
the Cosumnes and Bear River watersheds; east side 
streams south of the Bear River and north of the 
Mokelumne River; the lower American River; and the 
City of West Sacramento. This incorporates the hydrologic 
and hydrogeologic conditions that affect service area 
and includes the most populous areas of the region.
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conservation organizations, local governments, irrigation 
districts, and more, bringing expertise in hydrology, water 
supply reliability, flood management, ecosystem health, 
and climate science.

The Advisory Committee met at key milestones aligned 
with major project phases, including gap analysis, 
vulnerability assessments, and adaptation strategy 
development. Discussions included the following:

•	 Reviewing the climate scenario selection and 
modeling approach used in the vulnerability 
assessment

•	 Providing input on sector-specific vulnerabilities, 
including water supply, flood management, and 
ecosystem health 

•	 Offering feedback on adaptation strategy 
categories, emphasizing multi-benefit solutions 
for water supply reliability, agriculture, habitat 
restoration, and wildfire risk reduction 

•	 Identifying priority areas for future planning, 
including forest health treatments, floodplain 
restoration, and groundwater sustainability

The Advisory Committee played a critical role in 
strengthening the foundation of the planning process. 
Its feedback informed revisions to analytical methods 
and adaptation strategies, verifying that the plan 
delivers practical, science-based solutions that can guide 
resilience actions across the watershed.

3.3	 Watershed Resilience 
Website: A Hub for 
Collaboration

To complement in-person and virtual engagement, 
the Watershed Resilience Website (https://
rwawatershedsresilience.com/) was developed as a 
central hub for collaboration throughout the planning 
process. The website (Figure 3-3) provides a transparent 
and accessible space where the community and partners 
can stay informed, review materials, and actively 
participate in shaping watershed resilience strategies.

The website serves as the primary repository for project 
documentation, including meeting materials and draft 
work products. By making these resources publicly 
available, the platform confirms that collaborators can 
follow progress and provide informed feedback at every 
stage. Beyond document sharing, the site incorporates 
interactive tools designed to capture local knowledge 
and priorities. Visitors can submit comments and share 
project ideas directly online, as shown on Figure 3-4, 
helping to maintain ongoing dialogue and verifying 
that community perspectives shape every stage of the 
planning process.

Additionally, the website aids in encouraging participation 
in the Watershed Network. A dedicated section invites 
individuals and organizations to sign up for the network 
and explore opportunities for collaboration. By combining 
information access with opportunities for feedback and 
participation, the website has become an essential tool 
for supporting inclusive engagement.
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Nimbus Basin Tour: November 2025
As part of the Watershed Network’s commitment to 
inclusive and hands-on engagement, RWA hosted the 
Nimbus Basin Tour and Lunch in November 2025. This 
event exemplified how collaborative outreach can 
strengthen connections between technical planning 
and community priorities. 

The tour began at the Nimbus Basin, where participants 
observed the Water Forum’s 2022 salmon habitat 
enhancement project. Standing alongside restored 
side channels and gravel beds, attendees learned how 
these improvements support fall-run Chinook salmon and 
steelhead trout while contributing to broader watershed 
resilience. This experience (shown on Figure 3-1) 
provided a tangible link between ecological restoration 

and climate adaptation strategies discussed throughout 
the planning process.

Following the tour, participants gathered for a hosted 
lunch featuring interactive exhibits designed to translate 
technical concepts into accessible, engaging activities 
(Figure 3-2). Four stations invited attendees to participate 
as follows: 

•	 Rank climate concerns and adaptation strategies.

•	 Explore success stories across the American, Bear, 
and Cosumnes watersheds.

•	 Submit project ideas via a QR-enabled tool.

•	 Join the Watershed Network for continued 
collaboration.

3.4	 Watershed Network 
Events Spotlight

Figure 3‑1. Nimbus B

Source :RWA
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4	 Tribal Considerations
Tribal Nations, disadvantaged communities, and 
frontline populations most vulnerable to climate impacts. 
Outreach strategies were designed to reduce barriers 
to participation by offering stipends for representatives 
of Tribal groups, hosting virtual meetings to increase 
accessibility, and providing multiple avenues for 
input such as surveys, one-on-one consultations, and 
community events. Meeting discussions emphasized 
language access, cultural sensitivity, and the integration 
of Traditional Ecological Knowledge (TEK) into planning. 
Equity was not treated as a separate component; rather, 
it was woven into all phases of the process, from visioning 
and vulnerability assessments to adaptation strategy 
development. This practice confirmed that resilience 
solutions reflect diverse perspectives and deliver benefits 
to communities that have historically faced inequities 
in access to resources and in felt impacts of climate 
change. With that said, the RWA staff believes more 
needs to be done to build trust with Tribal Nations, learn 
from them and incorporate their knowledge. The RWA 
Watershed Resilience Plan acknowledges Tribal Nations 
whose ancestral and contemporary homelands overlap 
with the ABC watersheds. This chapter recognizes Tribal 
Nations who have stewarded the lands and waterways of 
this region; provides cultural context for the geography of 
the watershed; and affirms a commitment to intentional, 
respectful, long-term engagement, consultation, and 
collaboration with Tribal perspectives. 

4.1	 Acknowledgment and 
Purpose

The ABC WRP is based on a science-based, collaborative, 
and inclusive approach that aims to incorporate traditional 
knowledge to guide the region in sustaining long-term 
resilience of local communities and ecosystems. The ABC 
WRP’s vision is a commitment to both environmental 
stewardship and social equity, acknowledging that 
resilience requires intentional, active engagement 
with people and partnerships as much as it requires 
a scientific understanding of strong infrastructure 
and ecosystems. This section is intended to recognize 
the presence of Tribal Nations connected to the ABC 
Watersheds and provide context for the consideration 
of traditional knowledge in the development of the 
ABC WRP’s strategies and recommendations. The 
application of traditional knowledge can help to improve 
conditions in the watersheds. In the limited discussions 
with representatives of Tribal Nations, the RWA learned 
about ideas that would be helpful for the ecology of the 
watershed. 

Equity was embedded as a core principle throughout the 
development of the Watersheds Resilience Plan. From 
the start of the project, engagement with historically 
underrepresented groups was prioritized, including 
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The ABC WRP is part of DWR’s Statewide effort to 
address climate change impacts at the watershed scale. 
This approach emphasizes collaboration, equity, and 
science-based planning to develop strategies that reduce 
vulnerabilities and enhance resilience for communities 
and ecosystems. The vision and goals outlined in this 
chapter provide the foundation for the ABC WRP, guiding 
actions that balance ecological health, economic vitality, 
and cultural values.

5.1	 Development of the 
Vision Statement

Through a series of Watershed Network meetings, the 
network collaboratively drafted the vision statement 
from the ABC Watersheds. Participants, including water 
agencies, conservation groups, Tribal representatives, 
and frontline community members, worked through 
interactive processes such as live polling, surveys, and 
open discussion to align the statement with both local 
aspirations and the objectives of the pilot program. 
Stakeholder contributions emphasized the need to 
integrate TEK, elevate voices from disadvantaged 
communities, and treat watershed resilience as a 
living system that intertwines economic and ecological 
outcomes. The inclusion of these elements mirrored 
DWR’s requirement that visions and strategies reflect 
equity, multi-sector coordination, and scientific rigor. The 
final statement reflects broad consensus across technical 
experts and community advocates, ready to guide the 
implementation phase.

5.2	 Watershed Vision
The vision of the ABC Watersheds Network is 
as follows:

  Sustainably manage the American, Bear, 
and Cosumnes River watersheds using 
a science-based, collaborative, and 
inclusive approach that incorporates 
traditional knowledge and balances 
ecological and economic needs to 
sustain the long-term resilience of our 
local communities and ecosystems.

This vision conveys a balanced, ecosystem-based 
approach that leverages TEK and formal science, 
emphasizes equitable stakeholder engagement, and 
seeks harmony between environmental integrity and 
economic prosperity.

Figure 5-1 illustrates the values and priorities expressed 
by the Watershed Network members during the 
development of the vision statement. When asked 
to describe “in one word, why is water important to 
you?”, words like life, connectivity, and sustainability 
were among the most frequently mentioned responses, 
underscoring the essential role water plays in supporting 
ecosystems, communities, and cultural identity. Other 
frequently mentioned terms, such as equity, health, and 
habitat, reflect the importance of these aspects to the 
resilience planning process. These insights informed the 
vision and goals of the Watershed Network, confirming 
that they resonate with community perspectives and 
lived experiences.

5	 Watershed Vision and Goals

Figure 5‑1. In One Word, Why Is Water Important to 
You?

Source: Results from poll of Watershed Network participants
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Figure 7‑1. Vulnerability Assessment Process Applied to Planning Areas, Systems, and Sectors

•	 Sensitivity: Sensitivity describes how strongly a 
system or component is affected when exposed 
to climate stressors such as extreme heat, 
drought, flooding, or wildfire. It reflects the 
degree to which climate conditions influence 
system performance, function, or integrity. 
Sensitivity is rated on a 5-point scale, where low 
scores indicate minimal climate influence, and 
high scores indicate strong, direct sensitivity with 
potential for performance degradation or failure. 
Ratings are informed by physical characteristics, 
operational constraints, and established climate-
response relationships, with intermediate values 
used to capture gradations in response.

•	 Adaptive Capacity: Adaptive Capacity reflects a 
system’s inherent ability to respond to, cope with, 

or recover from climate impacts. This includes 
factors such as physical redundancy, operational 
flexibility, institutional authority, financial 
resources, regulatory protections, and availability 
of alternatives. Adaptive Capacity is also rated 
on a 5-point scale, but inversely, such that higher 
numeric values indicate lower capacity. This 
inverse structure confirms that systems with high 
sensitivity and limited capacity are appropriately 
identified as the most vulnerable.

•	 Vulnerability Rating: Rather than calculating 
vulnerability through a simple formula, 
the assessment uses a matrix (Figure 7-2) 
that explicitly defines how combinations of 
Sensitivity and Adaptive Capacity translate 
into a Vulnerability Priority Rating (1 to 5). 
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Figure 7‑3. Key Drivers for Vulnerability in the American, Bear, and Cosumnes Watersheds

assets and systems with very high vulnerability 
(rating of 5) and systemwide or multi-watershed 
effects (Scale of Effects 4 to 5). These include 
Folsom Reservoir; natural snowpack systems; 
forest health and ecosystem services; lower 
American River aquatic ecosystems; and major 
levee systems in the Cosumnes and Lower 
American Rivers. These systems consistently 
score at the top of the composite ranking (4.7 to 
5.0), indicating that even moderate additional 
climate stress could result in cascading impacts 
across water supply, flood management, 
ecosystems, recreation, and communities. Their 
importance lies not only in their sensitivity, 
but in their central role within the watersheds’ 
interconnected systems.

•	 Severe and Far-Reaching Ecosystem and Forest 
Health Vulnerabilities: Ecosystem-related 
components, especially forest health and 
ecosystem services and aquatic ecosystems in 
the Lower American River, consistently rank 
among the highest vulnerabilities. Forest health 
systems in the Upper American, Upper Bear, and 
Upper Cosumnes Rivers score at the maximum 

7.1.3	 Qualitative Assessment Findings
Key findings from the qualitative vulnerability assessment 
are summarized in the following bullet points. They 
support the development of targeted climate adaptations.

•	 Climate Hazards are the Primary Driver for 
Vulnerabilities: Vulnerability is highest where 
climatic hazards intersect with degraded 
ecological systems, constrained infrastructure, 
and limited community capacity, particularly in 
systems that perform critical, watershed-wide 
functions. While many assets exhibit climate 
sensitivity, the assessment clearly differentiates 
these system-level risks from vulnerabilities 
that are more localized or buffered by stronger 
adaptive capacity. These results directly 
inform the adaptation framework, which is 
organized to address the key climatic, ecological, 
socioeconomic, and built infrastructure drivers 
responsible for the highest vulnerability across 
the watersheds.

•	 Systemwide Vulnerabilities Dominating Highest 
Risk Category: The assessment identifies several 























50  |  American, Bear, and Cosumnes Watersheds Resilience Plan

Hydropower 

Changes in the magnitude and timing of American River 
inflows can have a significant effect on hydroelectric 
production. Generally, power production is higher during 
summer months when reservoir levels are higher, and 
water is released to satisfy delivery requirements. 
Reductions to storage levels in the late spring and 
summer, as projected by future climate modeling, will 
result in reduced energy capacity and generation. Over 
time, adjustments to hydropower operations will be 
needed to maintain balance in energy production with 
flood protection, downstream flow standards, and water 
supply demands. Under current operations, projected 
changes to climate will cause overall reductions to 
reservoirs in the American River watershed; thereby 
reducing the potential for hydropower production. 
Energy generation will be especially impacted in May 
through August. Key results include the following:

•	 Reduction in storage at Folsom Reservoir, the 
largest hydropower facility in the American River 
watershed, is projected to decrease average 
annual energy generation by about 13% to 29%.

•	 Most reservoirs in the American River watershed 
that are compatible with hydropower production 
are projected to include lower storage levels in 
the future, particularly in May through August. 

This results in less total energy generated through 
hydropower in the entire watersheds.

•	 Storage conditions are sensitive to extreme 
changes in climate. Hydropower production is 
most impacted when the climate becomes hot 
and dry. If the late century is warm and wet, 
hydropower production will be relatively high in 
December through April, but relatively low in May 
through August, and low overall on an average 
annual basis relative to existing conditions.

Agriculture and Urban Water Supply

Agricultural and urban demands are expected to increase 
in the future and surface water supply availability 
is expected to decrease, causing greater reliance on 
groundwater and greater imbalances in supply and 
demand. Average annual temperature and potential 
evapotranspiration are projected to increase, while 
soil moisture conditions are projected to decrease. 
Consequently, agricultural applied water requirements 
will increase, requiring more water supply to meet 
demands. However, projected average annual surface 
water supply is projected to decrease, causing greater 
reliance on groundwater pumping and greater water 
shortages for agricultural and urban users (Figure 7-13).

Figure 7‑12. Projected Change in April 1 Snow Water Equivalent in Upper Watersheds Areas

Note: SWE = snow water equivalent
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Key results for the agriculture and urban water supply 
assessment include the following:

•	 Average annual shortage for the urban sector 
grows from 13 TAF per year (Existing Baseline) to 
132 TAF per year (Late-Century [HD]).

•	 Average annual shortage for the agricultural 
sector grows from 16 TAF per year (Existing 
Baseline) to 29 TAF per year (Late-Century [HD]).

•	 With limited access to groundwater, water users 
in the foothills will experience greater shortages 
than users in the valley floor.

•	 Drier years result in greater shortages and greater 
risk of overdraft conditions caused by elevated 
reliance on groundwater.

•	 Increased use of groundwater pumping, 
especially during droughts, will elevate the risk 
of overdraft conditions in the valley floor of the 
American River watershed.

7.2.3	 Quantitative Assessment Findings
Key findings from the quantitative vulnerability 
assessment are summarized in the following bullet points. 
Coupled with those from the qualitative assessment, 
these findings provide foundation for the development 
of targeted climate adaptations. 

•	 Seasonal mismatch is the dominant system-
wide challenge: Across surface water supply, 
hydropower, ecosystems, recreation, and urban 
and agricultural uses, runoff is projected to shift 
earlier in the year, with higher winter flows and 
reduced spring and summer availability, when 
demands are highest.

•	 Late-season water availability declines drive 
cascading vulnerabilities: Reductions in May 
to September flows reduce reliability for water 
supply deliveries, instream flow compliance, 
hydropower generation, recreation quality, and 
ecological health, amplifying tradeoffs among 
competing objectives.

•	 Groundwater becomes increasingly critical and 
stressed: Higher temperatures and reduced 
surface water availability increase reliance on 
groundwater during dry months and droughts, 
heightening risks of declining water levels that 

Figure 7‑13. Long-Term Average Annual Unmet Water Demand for Urban and Agriculture Uses
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Table 8-5. How Projects Address Key Climate Vulnerability Drivers
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Cosumnes Floodplain & Recharge �„ �„ �„ �„ �„

FIRO & Folsom Dam Raise �„ �„ �„ �„ �„ �„

Folsom Temperature Control Device �„ �„ �„

Forest Management & Watershed Restoration �„ �„ �„ �„ �„ �„ �„

Levees & Channels O&M �„ �„

New Bullard’s Bar Spillway �„ �„

RiverArc Project �„ �„ �„ �„ �„ �„

Riverine Habitat Improvement �„ �„ �„

Sacramento Regional Groundwater Bank �„ �„ �„ �„ �„ �„

Scotts Flat Spillway Replacement �„ �„

Urban Cooling Centers �„ �„

Water Forum Climate Adaptation Program �„ �„ �„ �„���„ �„ �„ �„ �„

Yolo Bypass Initiative �„ �„ �„ �„

�„  Project addresses the vulnerability driver.
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10.1	Purpose of Performance 
Tracking

Performance tracking is a core component of the ABC 
Watersheds Climate Resilience Plan and is intended 
to support implementation, learning, and adaptive 
decision-making over time. Rather than serving as a 
compliance or audit function, performance tracking 
is designed to provide timely, actionable information 
that helps RWA, its members, DWR, and the Watershed 
Network, understand progress, identify gaps, and 
adjust implementation strategies as climate conditions, 
funding opportunities, and watershed priorities 
evolve. Strengthening climate resilience within the 
ABC Watersheds also directly advances statewide 
objectives. Because the planning area supports critical 
water supply, ecological, and economic functions for not 
just the regional community, but California as a whole, 
local improvements in resilience translate to statewide 
benefits. Successful implementation strengthens not only 
local watershed conditions but also the State’s broader 
climate resilience initiatives by reducing regional risks, 
advancing integrated water management objectives, 
and supporting California’s long‑term water security.

Consistent with principles outlined in the DWR Climate 
Action Plan, performance tracking emphasizes the 
following:

•	 Adaptive management rather than fixed 
benchmarks

•	 Practical, scalable indicators rather than 
exhaustive monitoring

•	 Integration of equity considerations into 
implementation decisions

•	 Use of performance information to inform 
sequencing, coordination, and investment

This approach recognizes that many climate resilience 
benefits accrue over long time horizons and that 
uncertainty is an inherent feature of climate adaptation 
planning.

10.2	Performance Tracking 
Framework

The performance tracking framework is designed to 
operate in parallel with the Project Evaluation Framework 
and broader implementation plan. Together, these 
components support a continuous cycle of planning, 
implementation, tracking, learning, and refinement. 

Performance tracking focuses on three complementary 
questions:

•	 Are adaptation actions and projects being 
implemented as intended?
•	 Are implementation efforts improving 

watershed resilience over time?
•	 Are investments being delivered in an 

equitable, coordinated, and regionally 
integrated manner?

To answer these questions, the framework uses a 
combination of Statewide indicators, watershed-specific 
indicators, and programmatic tracking, drawing on 
existing data sources wherever possible. 

Performance tracking under this plan is intended to 
achieve the following objectives:

•	 Track progress in implementing adopted 
adaptation strategies and actions.

•	 Monitor advancement, phasing, and coordination 
of projects across the watersheds.

10	 Performance Tracking

Figure 10‑1. Performance Tracking Framework

















88  |  American, Bear, and Cosumnes Watersheds Resilience Plan

11.1.4	Preparing for and Pursuing 
Funding Opportunities

Positioning the region for upcoming State and Federal 
funding, including near-term Proposition 4 funds, will 
require continued coordination, project readiness, and 
alignment with State objectives. Short-term bridge 
funding may be needed to sustain progress between 
planning and implementation phases. The ABC WRP will 
develop costs, phasing, and funds needs of the Portfolio 
to inform collective local, state, and federal investments 
over the near and longer term. 

ABC WRP will prepare for the near-term $152 million 
Proposition 4 grant solicitations with the timing and 
investment needs of the Portfolio in mind. There are 
many opportunities in American, Bear, and Cosumnes 
watersheds to advance on-the-ground projects in the 
next 12 months, depending on what types of projects 
are eligible for the grant solicitations and how DWR’s 
Watershed Resilience Program is ultimately constructed.  

11.1.5	Advancing the Plan as a Living 
Framework

The ABC WRP is designed to evolve over time. Ongoing 
performance tracking, stakeholder engagement, and 
incorporation of new data and initiatives will allow the 
Plan to adapt to changing conditions and remain relevant 
as implementation advances.

11.2	Recommendations for 
DWR Actions

Implementing complex climate resilience and multi-
benefit projects that include infrastructure (natural 
and built) has become cost prohibitive in recent years 
due to many factors ranging from higher labor costs for 
preparation of engineering and environmental studies 
to procuring construction materials and equipment. 
Further, conflicting policy direction from critical state 
and federal agencies has left local project proponents 
with uncertainty of regulatory environments. This 
uncertainty and cost escalation has stifled the ability of 
many organizations (particularly local ones) to implement 
projects that reduce climate risks; therefore, exposure 
to extreme heat, drought, wildfire, and flooding has 
continued to rise. No regrets type projects are simply not 
getting put in the ground because project implementation 
has become too complex, expensive, and onerous for any 
one smaller entity to carry out.  State, and particularly 

DWR, leadership is critical when it comes to addressing 
these issues and providing continuity between changing 
political and regulatory conditions. 

The following recommendations are what the ABC WRP 
Advisory Committee sees as opportunities for DWR to 
provide greater clarity in their leadership role at the State 
level and contribute to on-the-ground future success 
that advance climate resilience. 

•	 Establish a long-term DWR Watershed Resilience 
Program that provides funding for the planning 
and implementation of meaningful projects and 
strategies that reduce climate vulnerabilities and 
promote climate resilience, equity, collaborative 
planning and provide watershed scale benefits. 
The Watershed Resilience Program should be 
established in a way that allows current and 
future Proposition or State General Fund funds 
to be administered through a competitive or 
directed funding solicitation guided by DWR 
prepared funding guidelines. It is important to 
signal to local jurisdictions and entities with 
project implementation responsibilities that DWR 
is committed to cost-sharing in projects that 
support the goals of the locally driven Watershed 
Resilience Plans. Furthermore, signaling that a 
long-term program with staff resources is in place 
to deliver projects gives local jurisdictions and 
other entities more security in taking risks with 
future funding advocacy for watershed resilience.

•	 Incentivize larger projects to advance to on-the-
ground implementation with strong cost share 
from DWR’s Watershed Resilience Program. 
DWR's watershed Resilience program must 
be a major source of matching funds for local 
jurisdictions and other entities to be able to 
execute projects. This will mean that DWR will 
need to fund fewer overall projects across the 
state but invest significantly in advancing the 
most impactful, qualified, and effective projects 
to full execution. A small amount of DWR 
implementation funding scattered across the 
state will not be enough to complete projects and 
does not incentivize the larger climate projects 
that will move the needle on climate change 
risk reduction. It is better to fund fewer more 
impactful projects than "spreading the wealth" so 
everyone gets a small token amount.  
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