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Bringing Water And Land Use Together

EXECUTIVE SUMMARY
California is moving toward a more holistic 
approach to managing our water and land 
resources as the 21st century unfolds. This 
perspective recognizes the interconnectivity 
between two traditionally fragmented sectors. 

In 2005, the California Legislature passed 
new laws that enable communities to join 
together to adopt Integrated Regional 
Water Management (IRWM) policies and 
practices. This comprehensive planning 
approach considers water resources in the 
context of an interconnected watershed 
with a network of regional governance, 
rather than as a combination of fragmented 
parts. Unfortunately, the IRWM program is 
dominated by the water sector and in most 
regions has not pursued alignment with land 
use. 

Similarly, the Sustainable Communities 
Strategies (SCS) mandated through [legislation] 
establish a framework for aligning land 
use practices (predominantly housing and 
transportation) across jurisdictions within a 
larger geographic region. Yet very few SCSs 
have taken water resources into account. 

While water management and land-use 
planning remain highly fragmented across 
the state, we are making progress toward a 
more integrated approach, especially when 
setting new state-level policies, regulations and 
guidance. The 2014 Sustainable Groundwater 
Management Act (SGMA) is a leap forward 
in this direction. For the first time, local land 
use agencies have an opportunity to be full 
partners with water agencies in shaping 
groundwater governance. It is too soon to 
determine how well these two sectors are 
integrating under SGMA, but early results are 
promising.

Defining the Challenge, 
Identifying Opportunities
Our current system is failing us. The disconnect 
between how our communities are organized 
and how our natural resources are managed 
is not only inefficient, but harmful to people 
and nature. Reconnecting water and land 
use will ensure vibrant, resilient communities 
for all. Unfortunately, the disconnect is far 
more common across the country than the 
integrated approach we so desperately need. 

The obstacles to better alignment are varied. 
Population growth and economic development 
drive political boundaries, institutions and 
policy. Water supply is critical for economic 
development, but water management tends to 
run on shorter cycles and in response to – not 
in collaboration with – economic and land-
use planning.1 Strong political forces behind 
housing, production and energy industries 
often conflict with ecological water supply 
and water quality needs.2 Those political 
boundaries and institutions are often at 
odds with interdependent hydrologic and 
ecologic functions.3 Despite the importance of 
integrated water management and land-use 
planning, these factors illustrate the difficulty 
in accomplishing this goal. 

Policies that favor sprawl development, 
along with a lack of attention to the natural 
functions and limits of our environment, 
often lead to degraded ecosystems, 
unsustainable communities and exacerbated, 
disproportionate impacts on communities 
already experiencing disadvantages. 

Disregard for interconnected systems has 
led to segregation of land-use planning 
agencies and water management agencies 
statewide. Yet, there is a growing awareness 
and interest in alternative approaches, such 
as smart growth, integrated regional water 
management, green infrastructure and 
“multisolving.” 
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Bringing Water And Land Use Together

“Multisolving” – also known as “multiple benefit 
solutions” – refers to finding solutions that 
address multiple issues or priorities with one 
intervention or action, in which multiple sector 
or interested parties are needed, and each 
voice matters equally. Multisolving is flexible – 
it can start small, then scale up in size or out in 
geography.

Multisolving: finding solutions 
that address multiple issues or 
priorities with one intervention 
or action.

Climate Interactive, an NGO based in 
Washington, DC, coined this term as a way 
to describe acting on climate change while 
making your community more attractive, 
livable and equitable.4 This term will be used 
throughout this report in place of “multi–
benefit” or “multi-purpose.”

Equity Considerations
The negative impacts of segregated and 
misaligned planning are not distributed evenly 
across California’s communities. Integrating 
water management and land-use planning 
is critically important to the resilience of our 
state, but must be achieved through actions 
that enhance equity. 

Inequities arise in the context of all 
public services – here, they often include 
toxic pollution that hovers over some 
neighborhoods because zoning codes allowed 
residential development next door to industrial 
facilities; residential water and wastewater 
pipes skirt a community because the city 
that provides the water and wastewater 
services chose not to annex the neighboring 
community; new towns sprout up where 
existing communities lack basic infrastructure. 

Equitable planning and management can help 
existing communities thrive by giving them 
a voice in decision-making processes and 
providing neighborhood amenities such as 
parks and green spaces for all residents. 

Statewide Challenges
Leadership for Integrated Solutions 
Overlapping jurisdictional boundaries and 
authority creates tension between sectors 
and limits the implementation of integrated 
solutions. Public and private entities compete 
with one another, instead of coordinating 
efforts to maximize overall and shared 
benefits. Developing a coalition of leaders 
for integration, both within and across each 
of California’s major regions, will help realign 
priorities, shift behavior, and change the 
existing segregated approach to planning.

Limited Natural Resources
California’s economy and population continue 
to grow at alarming rates. Natural resource 
availability so far is keeping up with demand, 
much thanks to human ingenuity and 
advances in technology. But these resources 
are finite, and must be carefully managed. 

California’s complex hydrology 
coupled with its incredibly 
fragmented governance system 
limits how much water is 
available to each community at 
any given point in time.

Water is a limited resource. California’s 
complex hydrology coupled with its incredibly 
fragmented water governance system 
limits how much water is available to each 
community at any given point in time. 
Conservation, efficiency and reuse enable 
regions to grow without increasing water 
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demand and still provide a reliable supply 
to most of the state’s residents. Yet many 
underserved California communities face 
regular water shortages or water quality 
disruptions. If current water infrastructure 
is not adequately meeting the needs of all 
Californians, this begs the question of how the 
state will meet future demand. 

Land is also a limited resource. Much of 
the state’s developable acreage is in high 
demand for future growth, which threatens 
the protection of agriculture, open space and 
natural ecosystems. Smart-growth practices 
and infill development, on the other hand, 
provide significant long-term benefits for 
community resilience and vibrancy. 

Reaching a Shared Perspective
A critical component for effective coordination 
is establishing a set of shared principles, 
knowledge and thinking about problems and 
opportunities. Technical terminology can stand 
in the way of meaningful conversations, as 
shared language is essential to more informed 
decision-making. Although water and land 
use are intrinsically connected, they are often 
distinctly separate sectors among government 
agencies and officials who each have their 
own vocabulary, perspectives and beliefs. 
Traditional sector–based approaches threaten 
equitable, efficient water and land-use 
planning. This mindset is passed down through 
institutions, continuously impeding integrated 
planning efforts.

Regional Diversity
Efforts to integrate water and land use 
must be tailored to the specific needs and 
priorities of each region. No single, one-size-
fits-all approach will succeed in every region. 
Important distinctions exist between regions 
that will affect the guiding principles and 
best practices of local water and land-use 
integration. The greatest variations between 
regions that impact water and land use 
integration include the following: 

¡¡ population density influences on housing 
strategies;

¡¡ overall cost of living;

¡¡ local water quality and supply factors; and 

¡¡ current status of coordinated planning.

Each of these components are expanded 
on in the full report; these factors must 
be considered when determining the best 
opportunity for integration or specific 
recommendations to pursue.

Regional Variations Impacting 
Water & Land Use Integration

¡¡ Population 
density

¡¡ Local water 
quality

¡¡ Housing  
make-up

¡¡ Local water 
supply

¡¡ Cost of living ¡¡ Planning 
coordination

Statewide Recommendations
This report is based on a review of existing 
literature, analysis of various policies, 
conversations with countless water and 
land-use experts, and an evaluation of the 
principles and opportunities outlined above. 
Four general recommendations emerged to 
provide opportunities that can significantly 
affect the potential success of integrating 
water management and land-use planning, 
while also being politically feasible in a number 
of situations: 

1.	 Prioritize infrastructure investments that 
support existing communities, especially 
underserved communities, before new 
development. 
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Upgrade existing infrastructure 
before building new.

Coordinate land, water, flood, 
fire & climate planning.

Multi-solve through local 
green infrastructure.

 Align data and analytics for 
regional land use & water.

Statewide Recommendations

2.	 Ensure state and local investments are 
directed toward multi-solving through 
green infrastructure projects developed 
at local scales with robust community 
engagement.

3.	 Incentivize or require cross-sector, 
coordinated planning and management 
of land use, water, fire prevention, flood 
mitigation and climate adaptation. 

4.	 Require additional sophistication and 
alignment (better data and analytics) of 
growth projections and coordinated 
regional planning for both land-use 
planning and water-management agencies 
at the watershed scale. 

Specific action at multiple scales is 
necessary to achieve progress on these four 
recommendations. More context and activities 
for each recommendation are outlined further 
in this report.

Regional Recommendations
Some actions are more effective when 
applied at the local or regional scale. 
Recommendations for community 
foundations, local agencies and other 
interested parties to implement at the local 
level to achieve better integration of water 
and land use include: 

¡¡ Advocate for water access and 
affordability for community members 
facing disadvantages. 

¡¡ Provide venues for local leaders in 
both the water and land-use sectors 
to interact with one another (to build 
relationship, share ideas, and eventually 
collaborate). 

¡¡ Develop regional leaders in both the 
water and land-use sectors and provide 
opportunities for them to interact with one 
another. 

¡¡ Build local political will and 
understanding around water and land-use 
integration by convening and educating 
local leaders. 
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A Strategy for Achieving 
Integration
Despite the many challenges and barriers 
to integration, opportunities abound in the 
Golden State. Policymakers and practitioners 
are beginning to acknowledge that something 
needs to change in our state’s collective water 
management and land-use planning. 

California’s community foundations, NGOs 
and advocacy groups have proven experience 
in building partnerships and developing 
political will to address local challenges. 
Interested stakeholders can leverage these 
existing skills to foster water and land-use 
integration. 

The most effective strategy will be a 
three-pronged approach: (1) engage local 
elected officials (city councils and county 
commissions) who have the decision-making 
authority, using state-government guidance 
and regulatory frameworks; (2) educate and 
empower local residents and businesses to 
push for better integration; and (3) endow 
water and land-use practitioners with funding 
and incentives to do the difficult work of 
collaborating and integrating their operations.

3-Pronged Approach To 
Water/Land-Use Integration

1.	Engage local decision-
makers

2.	Educate & empower local 
communities

3.	Fund and incentive 
collaboration

Advocate for water access and affordability 
for underserved communities.

Develop local leadership in the 
water and land use sectors.

Provide venues for regional leaders to 
collaborate on water & land use projects.

Build political will for alignment 
between equity, water, and land use.

Achieve water and 
land use integration!

Regional Recommendations
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I. INTRODUCTION
Impetus for the Project
In 2015, the S. D. Bechtel, Jr. Foundation 
launched the Community Foundation 
Water Initiative to build the capacity of 
local foundations to better engage in water 
issues within their communities. A handful 
of community foundation partners agreed 
to participate, working individually and 
collectively to advance sustainable water 
management solutions. 

The Community Foundation Water Initiative’s 
partners currently include The San Francisco 
Foundation, the Silicon Valley Community 
Foundation, the Central Valley Community 
Foundation, California Community Foundation 
(Los Angeles) and The San Diego Foundation. 

These foundations have been advancing 
social equity, community education and civic 
engagement, youth empowerment, economic 
opportunity, public health and environmental 
sustainability within their communities for 
decades. They possess the credibility and 
capability to advance progress on complex 
issues within their region and across the state. 

Building on this record, these five foundations, 
in partnership with the Bechtel Foundation, 
are striving to build durable capacity 
and institutional knowledge within the 
philanthropic sector to engage in sustainable 
water management efforts throughout 
California.

Each partner foundation recognizes the varied 
effects that water has on their communities, 
and approaches the topic from their unique 
institutional perspective. Some focus on 
climate adaptation programs, while others 
emphasize equity, agriculture, land-use or 
housing priorities.

Foundation partners connect in person on a 
quarterly basis to share progress and lessons 
learned from their individual efforts, and 
explore ways to connect local and regional 
efforts for broader statewide impact. 

Integrating water management and land-use 
planning emerged as a shared interest area 
among the Community Foundation Water 
Initiative members. The cohort commissioned 
this report to help identify and pursue 
opportunities at the intersection of integrated 
water management and land-use planning 
that advance equity, regional economic 
development, climate adaptation, housing and 
transportation planning. 

Through this effort, the Community 
Foundation Water Initiative and its members 
are gaining a robust understanding of water 
management needs and opportunities for 
improved integration with land-use planning 
at local, regional and statewide levels. By 
advocating for and investing in efforts that 
effectively integrate water management 
and land-use planning, local community 
foundations will help make all of California’s 
communities more equitable and resilient.

Image 1: Community Foundation Water Initiative members
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This report identifies strategies for community 
foundations and other local leaders to 
leverage the multiple benefits of an integrated, 
collaborative planning approach. These results 
benefit the project’s community and agency 
stakeholders, and will have a “scaling up” effect 
to influence regional and statewide practices. 

Rather than replicate existing reports and 
analyses, we seek to connect all of the 
work already being done at the regional 
and state level. This situation analysis and 
strategy development will help position local 
community foundations to ignite better 
integration of watershed-scale land-use 
planning and water management. 

Background on the Issue
History: How We Got Here
Many experts see the disconnect between 
water resources management and land-use 
planning as a significant barrier to long-
term community resilience. This divide has a 
long history, beginning with post-World War 
II-era community design that emphasized 
accommodating cars and widespread 
migration to sprawling suburbs.5

Image 2: Highway congestion

Natural resources management and 
planning accommodated this urban shift 
by segregating into unique specialties, and 
regulatory structures followed suit.6 An era of 
decentralization resulted in a multiplicity of 
specialized agencies, departments and bodies 
of law for each domain – ranging from water 
supply and wastewater to transportation, 
housing and urban planning. 

This formal differentiation between planning 
and management philosophy and practice 
inhibits collaboration and mechanisms 
for reaping co–benefits. The inefficiencies, 
duplications, conflicting policies, and 
wasteful actions that result have been well 
documented.7

The past half-century of segregated planning 
and management efforts have led to 
innumerable negative impacts to our natural 
resources, community health, social well-being 
and collective resilience in the face of climate 
change.8

As the volume and distribution of water 
supply, in particular, becomes a more pressing 
resource-management issue both locally and 
regionally (across the state and around the 
nation), more attention to integrated planning 
is needed. 

Current Status: How Things Look Now
The disconnect between water and land use is 
often framed as a technical problem. However, 
it is also a political and cultural problem in 
many parts of the state. 

The disconnect between water 
and land-use is not only a 
technical problem; it's also a 
political and cultural problem.
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The authority of cities and counties to regulate 
land use in their own jurisdiction is deeply 
anchored in California history and cherished 
by local communities. Local governments focus 
on sustaining a strong economy through land-
use decisions that contribute to development, 
which in turn generates local government 
revenue to cover the costs of community 
services. 

Meanwhile, water-management agencies 
operate within their own authority, making 
decisions about water-infrastructure 
investments, pricing and other elements 
within their purview to maximize their ability 
to deliver water and/or treat wastewater (and 
thus generate revenue to cover their service 
costs). Despite overlapping jurisdictions 
and competing priorities, few governance 
structures or regulatory requirements 
currently exist to align water management and 
land-use planning. 

The benefits of water and land-use 
coordination are as numerous as the negative 
impacts of the existing fragmented approach. 
Prior research has demonstrated two key 
benefits: (1) improved cost-effectiveness and 
outcomes for planning and management 
of water quality and supply, and (2) better 
distribution of water between ecosystem and 
consumptive uses.9

In recent years, however, the land-use 
planning and natural-resources management 
sectors have undergone a cultural shift toward 
integrated, collaborative planning. Leaders in 
water resources and urban planning are calling 
for a return to the holistic management of our 
water and land resources. “Water should be a 
core planning theme if we are to be effective 
in addressing the needs of communities in 
today’s world,” according to the American 
Planning Association’s Water Task Force.10 

This approach is gaining momentum and 
recognition in California, due in part to a 
heightened sense of urgency as a result of 

climate change, the state’s growing population, 
and mounting equity concerns. Integrated 
solutions are being implemented across the 
state, both arising organically and in response 
to new policy drivers, such as the Integrated 
Regional Water Management, Sustainable 
Groundwater Management Act and the 
environmental-justice element of city and 
county General Plans.

Two Key Benefits of Water 
and Land-Use Integration: 

1.	 Improved cost effectiveness 
outcomes for water quality 
and supply

2.	 Improved distribution 
between ecosystem and 
human uses

Moving Forward: Where We’re Headed
Despite recent advancement toward 
integration, there is still a lot of work to be 
done. A comprehensive planning approach 
at the watershed scale is needed to address 
our natural and built environment as a socio-
ecological system rather than a collection 
of disjointed parts.11 Water and land-use 
management inherently reflects geographic 
differences, dominant ideologies, political 
preferences, economic conditions and 
available technology. Thus, the appropriate 
scale for change is at local and regional 
levels. Implementation strategies that reflect 
watershed-scale processes and conditions will 
be far more effective than a standardized top-
down approach mandated by state agencies 
or completely bifurcated between specialized 
sectors. 
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The current political and cultural atmosphere 
favors a myopic view of challenges and single-
issue immediate solutions. As a result, we 
need additional capacity-building in leadership, 
education and policy change. 

Deeply intertwined issues require an 
integrated-systems approach to solutions. 
Through collaboration and integration, 
practitioners can gain a better understanding 
of water availability and impacts of 
development (population growth, economic 
development and urbanization). They will 
then be more likely to choose smarter 
urban-planning options to decrease negative 
impacts on our natural resources, such as 
infill development, urban water use efficiency, 
conservation and reuse structures, and 
preserving open space.12 Local integration can 
then inform state policy.

Now is the time for community foundations 
to embrace opportunities for advancing 
integrated water management and land-use 
planning. There is no simple solution or single 
approach to accomplish this goal. It will take 
a collection of many actions at multiple scales 
to equitably integrate water management and 
land-use planning. As leaders in the integrated 
water-management are fond of saying, “There’s 
no silver bullet, but a lot of silver buckshot.” 

Water, Land Use and Equity
The Local Government Commission uses the 
broad definition of “equity” based on work by 
the D5 Coalition, Racial Equity Tools Glossary 
and UC Berkeley: 

Equity is the fair treatment, access, 
opportunity, and advancement for all 
people, while at the same time striving to 
identify and eliminate barriers that have 
prevented the full participation of some 
groups.

The equity lens in the context of the report’s 
situation analysis involves each community’s 
access to resources, a meaningful voice in 
decision-making, and the fair distribution of 
both benefits and negative impacts from the 
jurisdiction’s water and land-use practices. 
Equity considerations are especially focused 
on changing water and land-use consequences 
for historically disenfranchised and 
underrepresented communities. 

Image 3: Courtesy of Matt Kinshella
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California acknowledges that government 
action, at both the state and local level, 
is necessary to mitigate the potentially 
catastrophic impacts of climate change and 
ensure our communities are resilient enough 
– and equitably resilient – to adapt to changing 
conditions. While climate leadership at the 
federal level is stalled, Californians and their 
elected leaders are embracing the need for 
strong climate policy. 

California continues to experience strong 
economic growth while maintaining its 
ambitious climate policies. Yet, this economic 
growth is not evenly distributed across the 
state or its communities. The income gap is 
growing, and cost of living is increasing at an 
alarming rate.  

Although the average Californian earns 11% 
more than their counterparts in the rest of 
the nation, the state’s cost of living is also 
disproportionately higher, including mortgage 
payments that are 44% higher.13 

Income disparities and affordability are at the 
forefront of social justice, and closely tied to 
water and housing affordability. Economic 
development is heavily influenced by available 
resources and decisions governing how those 
resources are used. Who benefits from water 
management and land-use decisions, and the 
economic development associated with these 
decisions, is the heart of the water/land-use/
equity nexus. 

Land-use and water-management decisions 
have been influenced by bias and institutional 
racism for generations. Those factors limit the 
access of some groups to natural resources, 
social capital and decision-making, while 
disproportionately benefiting others. 

Planning and decision-making through an 
equity lens helps ensure that all communities 
are represented in the planning and decision-
making process, and that they will share in 
the benefits from the results. Decisions that 

should include an equity lens include (but 
are not limited to) development patterns, 
affordable housing, fair zoning, infrastructure 
investments, and adequate water and 
wastewater services. 

State agencies, local governments, 
and engaged stakeholders must work 
together to address persistent inequities 
from past decisions, and the subsequent 
inequitable burden these decisions place 
on underrepresented communities. State 
agencies can improve equity by establishing 
policies that direct benefits to communities 
facing disadvantages through funding and 
technical assistance. For example, we must 
prioritize workforce development that 
benefits residents and policies that prevent 
displacement. 

Equity is the fair treatment, 
access, opportunity, and 
advancement for all people, 
while at the same time striving 
to identify and eliminate 
barriers that have prevented 
the full participation of some 
groups.

Increasing access to opportunity will decrease 
the equity gap and help create a resilient 
future for all of California’s residents. Perhaps 
the two greatest inequities facing California 
are: the housing-affordability gap and the 
human right to water. 

Communities across California, large and 
small alike, are in a housing crisis. Experts 
say California must build 100,000 more 
houses per year to meet demand. Affordable 
housing is especially lacking in the state, 
most acutely in economic centers such as the 
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San Francisco, Silicon Valley and Los Angeles 
regions. Statewide, California is 1.5 million 
housing units short of what it needs, a deficit 
that makes it extremely difficult for low-income 
community members to find housing they 
can afford. As their cost of living increases for 
housing, transportation, food and other basic 
needs, many residents can no longer afford to 
live in the communities they’ve called home. 

Local governments are struggling to recruit 
developers to build more affordable housing 
in their communities. As public agencies and 
developers rush to meet housing demand, 
there is a significant risk that this new housing 
stock will follow a sprawl-development pattern, 
rather than meeting the sustainability targets 
needed to ensure community resilience – 
such as development that is compact, infill, 
walkable and close to transit, and preserves 
permeability and green spaces. 

Sprawl patterns reinforce existing inequities by 
contributing to longer commute times, poor air 
quality, increased flood risk from stormwater 
runoff and increased water costs. Here, we see 
how housing and water are inextricably linked. 
Communities can’t grow without reliable water 
supply, while communities with inadequate 
housing often also have inadequate water and 
sewer services. 

California was the first state in the nation 
to legislatively acknowledge the “Human 
Right to Water.” Assembly Bill 685 requires 
safe, clean, affordable and accessible 
drinking water for the state’s nearly 40 
million residents. 

Though state law recognizes this basic 
human right, it does not codify how to meet 
the needs of California’s more than one 
million residents currently lacking access 
to safe and reliable drinking water, or the 
1.7 million Californians who don’t have 
complete plumbing facilities. 

Not surprisingly, the people without water 
access often live in the same communities 
that have been historically disenfranchised or 
underrepresented. African Americans are more 
than twice as likely as whites to live without 
adequate plumbing. Rural, unincorporated and 
tribal lands, in particular, often lack basic water 
and wastewater infrastructure.14

“Those already burdened by economic, 
environmental, or health challenges are especially 
vulnerable. Typically, low income, communities 
of color, children, and the elderly. The impacts 
of water stress on physical and mental health, 
child development, and economic mobility are 
cumulative, and often compounded by underlying 
challenges such as poverty and unemployment – 
two other common symptoms of institutionalized 
racism and injustice.”

– U.S. Water Alliance15

Communities cannot recruit new businesses 
to promote economic growth or expand their 
supply of affordable housing to accommodate 
population growth without an adequate and 
reliable water supply. Communities that 
lack financial resources to invest in water 
infrastructure or purchase water supply from 
other regions will continue to struggle, while 
communities with sufficient funding to ensure 
adequate water for growth will continue to 
grow and thrive. 

Communities with restricted resources – 
disproportionally rural or communities of 
color – also struggle to invest in land-use 
projects like creekside parks or stormwater 
infrastructure that will improve the quality of 
life for residents and preserve clean water for 
the ecosystem‘s flora and fauna. Elsewhere, 
California’s affluent urban and coastal 
communities have the resources and the 
political will to invest in water-infrastructure 
projects to ensure continued economic growth 
and meet their housing demand. 
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The housing-affordability crisis and the 
disparities of water access are closely 
intertwined inequities that will require great 
effort and better coordination between 
community advocates, local governments, 
state agencies and policymakers across the 
state.  

The imperative for equity is gaining emphasis 
in both public policy and social consciousness. 

This shift is exemplified through California’s 
Human Right to Water Bill (AB 685), the 
addition of environmental justice as a 
requirement of the General Plan guidelines 
(SB 1000) and CEQA’s Tribal consultation 
requirements (AB 52). 

Despite this progress, more resources 
and cultural shifts are needed to reverse 
institutionalized bias and inequities, 
and more adequately meet the needs of 
disadvantaged, underserved communities. 
Low-income communities and communities 
of color are at greatest risk for economic 
and health consequences of climate change. 
Policymakers must be purposeful in working 
through an equity lens to implement climate-
resilient policies that don’t exacerbate existing 
inequities.

California has an opportunity to address 
these historic inequities. Water and land-use 
decisions are critical components to ending 
the cycle of poverty and injustice, and can be 
primary catalysts for change. State policy that 
requires equity in all policies (especially water 
and land-use policy), along with guidance to 
implementing local and regional agencies, will 
help prevent inequitable policymaking in the 
future. 

Scaling out local equity campaigns and 
grassroots projects, such as the Community 
Water Center’s Community Water Leaders 
Network will help hold local institutions 
accountable, while also identifying existing 
inequities that must be resolved. The 
Community Water Leaders Network has 

coordinated a leadership cohort of local water 
boardmembers to address the Human Right 
to Water in the San Joaquin Valley. This model 
could be used at the statewide level to improve 
transparency and accountability of decision-
makers, encourage information sharing, and 
ensure active participation in the processes 
that directly affect communities throughout 
the state. 

Efforts like these help ensure accountability, 
while also identifying existing inequities 
that must be resolved. Successful 
implementation will require building trust 
among historically underrepresented and 
underserved communities, building broad 
coalitions, and investing in water and land-use 
projects that reflect the voices of all affected 
parties.

Situation Analysis Methods
Purpose And Goals
Beyond conducting a situation analysis and 
providing recommendations to the Community 
Foundation Water Initiative, our ultimate 
goal in conducting this work is to establish 
integrated water and land-use planning as 
the norm across California. This effort can 
help create a bridge between regional situation 
analyses, best-practice case studies and 
scaling-up integration to statewide action. 

The Local Government Commission followed 
a mixed-methods applied research approach 
to identify the primary challenges and barriers 
that prevent integration across sectors, and to 
develop recommendations with the greatest 
potential for improving integration between 
water management and land-use planning in 
California. 

Research Approach
Our approach begins with a literature review 
and synthesis of the best available ideas about 
integrated water management and land-use 
planning, as well as known implementation 
obstacles. With this foundation of knowledge, 
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we conducted interviews and focus groups 
with water and land-use experts across 
the state to further identify specific local 
challenges, exemplary case studies and a 
menu of potential solutions. We then distilled 
the most effective tools and strategies for 
overcoming the key challenges to integration 
at both regional and statewide levels. 

Background Research
The Local Government Commission used 
the existing body of literature, including the 
organization’s own institutional knowledge, 
to inform each phase of the project, such as 
determining interviewees, developing interview 
questions, evaluating planning documents, 
and identifying themes for data coding and 
analysis. As part of the literature review 
process, we created a compendium of more 
than 50 documents relevant to water and land-
use integration. 

This resource, which includes research reports, 
journal articles and guidance documents, is 
organized by media type and subject area, 
and provides a description of the content 
and a weblink to the item. This free, curated 
database will be available as a public resource 
to help advance water and land-use integration 
across the state, making it easier to share on 
foundation websites and other digital media. 

Evaluating Planning Documents
The Local Government Commission compiled a 
database of all the counties and municipalities 
within each of the five community foundation 
regions. This database will also be available to 
the public as a reference document. In each 
region, one representative county and three 
representative cities were selected to conduct 
an evaluation of major planning documents. 

We used CalEnviroScreen 3.0 scores to identify 
communities that are disproportionately 
burdened by, and vulnerable to, multiple 
pollution sources. 

CalEnviroScreen analyzes environmental, 
health and socioeconomic information to 
produce scores for every census tract in the 
state. The tool allowed us to select cities that 
included the most burdened census tracts 
(95-100th percentile), least burdened (in the 
1-5th percentile) and average areas (50-55th 
percentile). 

The planning-document database includes 
links to relevant water management and 
land-use planning documents for each of the 
selected “representative” communities. Each 
planning document was reviewed to evaluate 
the degree of collaboration, the degree of 
alignment and to identify opportunities 
for integrated planning. The results were 
incorporated into the “current status of 
integration” and “strategies, opportunities, and 
recommendations” sections of this report, as 
well as the five regional profiles. 

Our more detailed analysis is included in the 
appendix for reference. 

Creating Regional Profiles
The Local Government Commission compiled 
key features of each part of the state into five 
regional profiles – one for each community 
foundation partner – as well as online 
story maps. These documents include local 
demographics, water-management and land-
use planning data, and information gleaned 
from expert interviews and focus groups about 
inequities, integration challenges, strategies 
and opportunities, and key recommendations. 

Information from these profiles is integrated 
throughout the report, and they also 
supplement this report as stand-alone 
documents. Brief case studies are included in 
both the regional profiles and this report; they 
highlight positive examples of water, land-use 
and equity integration across the state. These 
case studies illustrate real-life scenarios that 
address integrated planning, and add context 
to this research. 
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Image 4: Coding wordcloud

Please note: Some case studies showcase 
examples from outside the geographically 
designated region, but were included because 
the strategy and context are relevant to several 
regions. These too will be available on our website 
(www.lgc.or/water-land-use) as a free resource to 
further advance water and land-use integration.

Conducting Expert Interviews and 
Focus Groups
The Local Government Commission conducted 
interviews with 29 water and land-use experts 
and practitioners from across the state to gain 
in-depth insights into local water-management 
and land-use conditions for each region, as 
well as to explore primary challenges and 
possible solutions to improve integration. 

We talked with two water experts and two 
land-use experts in each region. Interviewees 
included practitioners from jurisdictions with 
exemplary programs and processes that can 
serve as models for other communities, as 
well as from communities needing additional 
support to encourage equitable integration. 

Three focus group discussions supplemented 
these interviews, and were held during 
important statewide events to leverage 
opportunities to bring together many 
community leaders around this topic.

Analyzing the Data
All interview and focus group data were 
imported into Dedoose, a sophisticated 
qualitative-research application, and 
analyzed using coding methods to identify 
commonalities across regions, recurring 
themes and possible strategies for improving 
integration. Coding criteria were informed by 
the literature review, background research and 
institutional expertise. 

We were open and receptive to the voices of 
foundation representatives when determining 
coding criteria and analyzing the results. Data 
was first coded into general categories, then 
recurring themes, and finally into specific 
granular topics (see Table 1). 

$

Planning

Governance &
Representation

Coordination

Economics

Policy
Integration & 

Alignment

Image 5: Top 5 themes from all data analysis

Categories, themes and topics are completely 
independent of each other, rather than 
corresponding to one another in a hierarchy. 
This approach allowed for the greatest 
complexity in analysis.

Codes were analyzed for several factors, 
including high and low frequencies, ratios, 
co–occurrences and descriptors. This 
analysis generated case studies, challenges/
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barriers, opportunities, strategies and 
recommendations to highlight for each region 
and the state as a whole. We then relied on 
institutional knowledge and expertise gained 
through our research to interpret and present 
the research findings. 

Data exports from Dedoose (charts, tables 
and plots) are included in the appendix for 
reference and transparency. 

The same five themes emerged across all data 
sources in our analysis, including planning; 
governance and representation; coordination; 
economics; and policy integration and 
alignment. These themes offer the greatest 
challenges or need for water and land-use 
integration. Conversely, these themes also 
provide the greatest opportunities for positive 
impacts if the integration of water and land 
use is to be achieved. These are the areas in 
which foundations and other stakeholders at 
the state, regional and local scale should focus 
their efforts.

TABLE 1: CODES USED IN DEDOOSE ANALYSIS

Categories

Case Study

Challenge/Barrier

Need

Opportunity

Recommendations

Resource

Strategy

Themes

Accountability

Capacity

Collaboration

Coordination

Data and Information/Research

Disadvantaged Communities/Equity

Economics

Governance and/or Representation

Incentives

Infrastructure

Integration/Alignment

Jurisdiction

Language

Mindset/Conceptual Understanding

Multiple Benefits

Planning

Policy

Public Engagement/Education

Regulation

Relationships

Technical Assistance

Topics

Affordability

Agriculture

Climate

Conservation and Efficiency

Development

Dialogue/Communication

Drought

Economic

Flood

Groundwater

Growth

Habitat

Housing

Implementation

Monitoring

Jobs

Land Use

Leadership Development

Legislation

Reliability

Schools

Skills

Specific Plans

Stormwater

Transportation

Unincorporated Areas

Wastewater

Water Quality 

Water Supply
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Although “equity” was highly recurring in the 
analysis, this is primarily due to the Local 
Government Commission’s guiding questions. 
Most interviewees didn’t raise the topic unless 
first prompted by the interviewer. Responses 
sometimes revealed a lack of awareness or 
inclusion of equity considerations. Thus, it 
can also be inferred that more education and 
advocacy is needed in both the water and land-
use sectors to better inform practitioners and 
stakeholders of relevant equity considerations. 

Within these themes, the highest-ranking 
topics – in order of priority – were water 
supply, development, land use, water 
quality, groundwater, growth, housing, 
affordability, dialogue and conversation, and 
implementation and monitoring. Many of the 
report’s recommendations center around 
these topics.
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II. STATUS OF CURRENT 
WATER AND LAND-USE 
INTEGRATION 
California is moving toward a more holistic 
approach to managing our water and land 
resources as the 21st century unfolds. This 
perspective recognizes the interconnectivity 
between two traditionally fragmented sectors. 

In 2005, the California Legislature passed 
new laws that enable communities to join 
together to adopt Integrated Regional Water 
Management (IRWM) policies and practices.  
This comprehensive planning approach 
considers water and related land resources as 
an interconnected regional system rather than 
as a combination of fragmented parts. 

Local jurisdictions across the state convene 
as Regional Water Management Groups 
to implement their plans. Anticipated and 
realized benefits of IRWM include improved 
cost effectiveness and outcomes for planning 
and management of water quality and supply, 
as well as better distribution of water between 
ecosystem and human uses. 

While water management and planning remain 
highly fragmented across the nation, several 
states are moving toward this more integrated 
approach, especially when setting new state-
level policies, guidance and regulations. 
At least 20 states currently have some 
sort of watershed-oriented organizational 
structures,16  and others are following suit. In 
California, examples include the Integrated 
Regional Water Management program and the 
Sustainable Communities Strategy processes. 
These efforts have been successful in at least 
some regions. SGMA is still in its early stages of 
implementation, so results are yet to be seen.   

Challenges and Barriers to 
Statewide Integration
Integrating water and land-use decisions 
may easily be misconstrued as simply 
a matter of cross-sector collaboration. 
However, integration (or the lack thereof) 
are deeply rooted in past decision-making 
that purposefully divided water and land-use 
management conversations. This has set the 
stage for a deeply decentralized system in 
which water and land use are systematically 
isolated from one another. 

For example, discussions with various state 
experts noted that there are contrary attitudes 
about the effectiveness of General Plans 
among water and land-use planners. Local 
governments who adopt the plans tend to view 
them favorably as dynamic tools for planning 
and land use because city councilmembers or 
county supervisors have the ability to approve 
general plan amendments. 

On the other hand, local residents and 
environmental advocates often voice 
frustration with their local government 
not implementing the general plan, and 
amendments are made without adequate 
representation of all affected stakeholders.

Some interviewees even cited the negative 
impacts on their communities from strong 
relationships between decision-makers 
and particular developers, and the political 
maneuvering that ensues. This illustrates the 
importance of more effective governance and 
representation. 

Four primary areas of difficulty currently 
prevent effective integration of water and 
land use: the need for strong leadership; 
constraints caused by limited natural 
resources; the socio-political mindset of water 
and land-use practitioners; and limitations in 
funding to support integration.
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Barriers to Integration

1) lack of leadership

2) natural resource constraints 

3) socio-political mindset

4) funding limitations

The Need for Leadership 
Achieving social, economic and environmental 
equity while integrating water management 
and land-use planning requires a commitment 
from leaders at all levels – and a commitment 
in spirit and a tangible application of capacity, 
education, resources and incentives. 

Collaboration and coordination between 
sectors is not adequately incentivized, 
which prevents important and necessary 
conversations from occurring. Overlapping 
jurisdictional boundaries and authority 
creates tension between sectors and limits the 
implementation of integrated solutions. 

Public and private entities compete with 
one another, instead of coordinating efforts 
to maximize overall and shared benefits. 
Developing a coalition of leaders for 
integration – both within and across each 
major region of the state – will help realign 
priorities, shift behavior, and change the 
predominant institutional culture of California’s 
water managers and land-use planners.

Constraints of Limited Natural 
Resources
Growth is outpacing resource availability in 
both the water and land-use sectors across the 
state. Communities tend to forget that water is 
a finite resource: Only 1% of the freshwater 
in the world is readily available for use. In 
addition to the geologic limitation of water, 

California’s complex hydrology coupled with 
its incredibly bifurcated water-governance 
system limits how much water is available to 
each community at any given point in time. 
California’s current water infrastructure is 
not adequately serving the state’s current 
population, which begs the question of how 
the state will meet its future residential, 
commercial and ecological needs. 

Image 6: The majority of global freshwater  
is held in glaciers and snowfields. 

Conservation measures and efficiency 
improvements have decreased per-capita 
water use, but overall demand still challenges 
supply. Improved efficiency often raises 
concerns of “demand hardening” – the 
concept that water use has been cut to the 
minimum, so there is little flexibility to reduce 
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demand further. For example, a farmer is 
so efficient with her water use that she is 
only using the exact amount her crop needs. 
If she is forced to reduce water use, her 
crop will die and she will lose her economic 
investment. Yet research and experience 
to date counterargues this concern. Water 
conservation and efficiency efforts reduce 
waste in the system and set more realistic 
water use targets. 

Diminishing resource availability due to 
population growth and human-induced 
pollution restricts access to a basic human 
necessity – safe drinking water. Concurrently, 
water agencies set water rates based on 
projected demand. If less water is used, the 
water agency experiences a revenue loss. 

California’s water-finance system therefore 
creates a disincentive to conserve. If water 
agencies then increase rates to cover their 
deficit, these costs are distributed evenly 
across their customers, regardless of ability to 
pay, causing significant affordability inequities.

Land is also a limited resource. California 
encompasses more than 163,000 square 
miles of mountain, foothills and flat plains, 
all of which are depended on for ecosystem 
services, industry and urban development. 
Much of the state’s developable acreage is 
in high demand for future growth, which 
threatens the protection of agriculture, open 
space and natural ecosystems. 

Short-term planning may seemingly relieve 
the immediate pressure on cities to meet 
critical housing needs and increase revenue 
from development. Smart-growth practices 
and infill development, on the other hand, 
provide significant long-term benefits for 
community resilience and vibrancy. 

Much of California’s current development 
is occurring inland, far from the coastal 
areas where most of the state’s job growth 
is occurring. This jobs-housing imbalance 
increases urban and suburban sprawl, and 

the myriad negative impacts associated 
with it: threats to groundwater recharge, 
overburdened water and transportation 
infrastructure, degraded air quality, and 
impaired quality of life for residents. 

Sprawl-style, low-density development is 
particularly vulnerable to wildfire, as often 
occur along the urban fringe and near natural 
resources prone to fire. Drought conditions 
exacerbate wildfire risk, as dry forests burn 
much hotter and faster. Fire management 
capabilities are also affected because it’s more 
difficult to protect sprawling infrastructure 
than compact infrastructure. 

The growing intensity and urgency of wildfires 
further accentuates the divergence between 
water and land use, as communities grapple 
with the challenge of rebuilding and water 
agencies must provide water infrastructure for 
those communities.  

Without equitable institutional controls 
in place, the limitations on California’s 
natural resources will further divide water 
management from land-use planning.

Reaching a Shared Perspective
A critical component for effective coordination 
is establishing a shared perspective. Technical 
terminology stands in the way of meaningful 
conversations, as shared language is essential 
to informed decision-making. Although water 
and land use are intrinsically connected, they 
are distinctly separate sectors that each have 
their own vocabulary, perspectives and beliefs. 
Traditional sector-based approaches threaten 
equitable and efficient water and land-use 
planning. This perspective is passed down 
through institutions, continuously impeding 
integrated planning efforts.

Patchwork development illustrates the effect 
of conflicting perspectives or priorities. 
A common perception among land-use 
practitioners is that quick development of 
green space is easier and cheaper than infill 
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development. Not only for technical reasons, 
but because developers often face less 
backlash from neighbors who oppose growth 
in their neighborhoods. 

Image 7: Sprawl leads to patchwork development

Yet, the numerous unintended consequences 
of green field development far outweigh 
the perceived benefits, including increased 
greenhouse gas emissions from residents 
commuting to city centers for work; increased 
infrastructure costs; and more intense 
consumption of natural resources. 

While developers pay the upfront costs to build 
the new infrastructure, it is left to cities and 
other local government entities to maintain 
that infrastructure in perpetuity. Despite 
similar goals among water and land-use 
professionals, uncoordinated development 
occurs largely due to a misalignment in socio-
political perception. Misalignment also exists 
between who benefits from investments, and 
who bares the costs – especially external costs. 
Local governments raise revenue from sprawl 
development, but the impacts of air pollution, 
congestion, and diminished ecosystem 
function are born by all. 

Funding Limitations
Limited financial resources are the root of 
many challenges facing our communities. 
This is also true in water management and 
land-use planning. Local governments often 
lack adequate funding to better plan and 
integrate across departments. Public agencies 
often lack adequate financial resources to 
build the integrated projects they envision. 
State agencies lack adequate funding to 
provide necessary technical assistance to help 
communities better plan and integrate. 

The complexity of California’s system of public 
finance can create substantial barriers to 
integrated projects that span multiple funding 
agencies. The current fragmentation of grant 
and long-term funding programs available 
to local communities further exacerbates 
the disconnect between water and land-
use decisions. Bridging this gap requires 
communication between cities, water agencies, 
developers and public stakeholders to identify 
opportunities for alignment in funding 
streams, and advocate for the policy changes 
needed to do so. 

Furthermore, if funding mechanisms require 
equity considerations and integration of water 
and land use, the outcomes would maximize 
benefits for everybody. Financial investments 
are needed at all levels of California’s 
governance and infrastructure to ensure a 
vibrant future.  The more investments are 
integrated, the better potential outcomes.  

Regional Integration 
California is incredibly diverse – in its 
geography, climate, culture, governance 
and infrastructure. The report’s five regions 
– represented by the five partners in the 
Community Foundation Water Initiative – 
are unique. Indeed, there is great diversity 
even within each region. While each region 
is made up of a collection of cities, counties 
and unincorporated areas, each with similar 
authority and governance structures, the 
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specific character of local governance and 
decision-making within each region varies 
greatly. Similarly, each region faces its own 
unique water and land-use challenges. 

Below are brief summaries of the status of 
integration within each region and the primary 
barriers to integration unique to each area. 

Image 8: Five regions represented in this study, as defined by 
the  Community foundation water initiative cohort
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The San Francisco Region        
For the purposes of this project, the San 
Francisco region is defined by the area of 
impact by the San Francisco Foundation. The 
region comprises the following five counties: 
Alameda, Contra Costa, Marin, San Francisco, 
and San Mateo; and encompasses 65 
incorporated cities. All data presented herein 
refers to these geographic boundaries.

Integration in the San Francisco Region
While city councilmembers and county 
supervisors generally have the greatest 
influence over land-use decisions, two 
organizations that advocate for land-use 
planning initiatives in the San Francisco 

region are quite influential: Shore Up Marin 
Coalition and the Bay Area Climate Adaptation 
Network. Regional water decisions are made 
predominantly by the San Francisco Public 
Utilities Commission and the Bay Area Water 
Supply and Conservation Agency, which is a 
collective of several water districts. General 
Plans stand as the most important planning 
documents for land-use decisions in the 
region, with a particular emphasis on the plans’ 
zoning ordinances. 

Some integration is occurring in the San 
Francisco region, such as with the Shore Up 
Marin Coalition, the Bay Area Water Supply and 
Conservation Agency, and Plan Bay Area 2040. 
Moving forward, the San Francisco region 
should focus on aligning future development 
plans with increased housing, transportation 
and open-space needs, while also accounting 
for accurate water demand forecasting and 
reliability for population growth.

Water and Land-Use Challenges in the 
San Francisco Region
Limited staff capacity within agencies inhibits 
regional integration of water and land use, as 
does the sheer number of local public agencies 
operating within each jurisdiction. Uncertainty 
about the future reliability of the water 
supply contributes to fear, and a protectionist 
mentality, thus eroding the trust needed for 
cross-sector collaboration. 

Little flexibility exists within the San Francisco 
region’s water supply and demand, as previous 
success in reducing water use “hardened” 
demand. In an urban context, “demand 
hardening” refers to the community and 
water agencies already implementing the “low 
hanging fruit” conservation and efficiency 
mechanisms, thus making future water-use 
reductions more difficult. San Francisco has 
not yet reached the state of hardened demand, 
and continues to lead the state in water 
use efficiency and reuse. Limited physical 
space due to dense urban development 
also hampers the application of large scale 
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landscape green infrastructure projects to 
integrate water and land use. The region will 
have to turn to other multisolving strategies 
more suited to water and land-use integration 
in an urban setting, such as on-site purification 
and direct non-potable reuse.

The quality of water-service infrastructure 
varies widely from community to community 
within the region. Lower-income communities 
are more likely to have aging infrastructure 
with deferred maintenance. This can degrade 
water quality and result in higher rates of leaks 
at the household scale – which means some 
communities pay the same price for lower 

quality water and wastewater service, or water 
they are not receiving at all (due to pipe leaks 
on the customer’s side of their water meter).

The Silicon Valley Region
For the purposes of this project, the Silicon 
Valley Region is defined by the area of 
impact from the Silicon Valley Community 
Foundation. The region comprises San Mateo 
and Santa Clara Counties, and encompasses 35 
incorporated cities. All data presented herein 
refers to these geographic boundaries.
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Central Valley

Development
¡¡ Densely Urbanized; Little Green Space
¡¡ Dense Urban With Green Space
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Image 9: Commonalities across regions
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Integration in the Silicon Valley Region
In the Silicon Valley region, the county planning 
commissions, city councils, city planning 
departments, and the City/County Association 
of Governments of San Mateo County are 
all key land-use decision-makers. Water 
decisions are made by the Santa Clara Valley 
Water District, San Francisco Public Utilities 
Commission, the Bay Area Water Supply and 
Conservation Agency, private water companies 
and various water districts. 

Local experts have identified cross-agency 
collaboration as the most important tool for 
improving integration of water and land use. 
Some integration is occurring between water 
agencies in the region, but this does not 
extend to local land-use planning efforts. 

Both San Mateo and Santa Clara counties 
engage in some land-use planning integration 
activities. For example, the San Mateo County 
Resource Conservation District shares staff 
with the county, and are able to provide input 
on land-use planning with a strong water 
resource perspective. In many parts of the 
region, however, there is a lack of emphasis 
or interest in integrated planning. Developing 
leaders interested in integration, and 
strengthening regional collaboration, will help 
Silicon Valley meet current and future needs 
for all residents.

Water and Land-Use Challenges In The 
Silicon Valley Region
Similar to the San Francisco region, the Silicon 
Valley region’s water supply and governance 
system is incredibly complex, which hinders 
multi-agency coordination and alignment. The 
variability in water-supply reliability across 
the region and between agencies generates a 
protectionist mentality, particularly among the 
agencies with the greatest certainty in their 
water supply. Trust is lacking, thus preventing 
cross-agency collaboration. Population growth 
further strains infrastructure systems and 
increases pressure on water agencies to meet 
future demand.

Land-use planning and decision-making in 
Silicon Valley is highly politicized due to quick-
paced economic growth and accompanying 
population growth that adds stress on an 
already critical housing shortage near urban 
centers and mounting housing unaffordability. 
Gentrification is occurring rapidly as lower-
income and middle-class residents are being 
priced out of the skyrocketing rental market. 
Competition over land and resources for 
housing, agriculture and open space causes 
significant tension between jurisdictions, 
further inhibiting integration. 

The Central Valley Region
For the purposes of this project, the Central 
Valley Region is defined by the area of 
impact from the Central Valley Community 
Foundation. The region comprises six counties: 
Fresno, Madera, Mariposa, Merced, Tulare, 
and Kings and encompasses 34 incorporated 
cities. All data presented herein refers to these 
geographic boundaries.

Integration in the Central Valley 
Region
The Central Valley includes several important 
land-use decision-makers, such as city 
councilmembers, county supervisors, the Local 
Agency Formation Commission, city planning 
departments and developers. Key water 
decision-makers include water districts, private 
water companies, the agriculture industry and 
state entities such as the Department of Water 
Resources. 

General plans are the most important 
documents in the region – with community 
plans being the most important for 
unincorporated communities. Local experts 
also highlighted transportation plans, including 
the Sustainable Communities Strategy 
element, as important in the planning process. 
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There is a historic disconnect between water 
professionals and city planners in the Central 
Valley region, which makes integration difficult. 
Some coordination does occur, though, mostly 
in Fresno County. Current initiatives such as 
regional transportation planning and General 
Plan revisions actively encourage integrated 
planning. 

The Central Valley must also consider 
the effects that its planning process will 
have on the agriculture industry and the 
region’s significant open space. Several 
organizations have become more active in 
the environmental-justice movement and 
want to play a greater role in the planning 
process, particularly on the issue of drinking 
water quality, and the lack of development to 
support existing communities. 

The creation of Groundwater Sustainability 
Agencies provides the Central Valley region 
with an opportunity to connect water supply 
and allocation to population growth and 
development boundaries. As a result, local 
experts identified planning and coordination 
as the most important integration activities 
needed in the region.

Water and Land-Use Challenges in the 
Central Valley Region
Lack of a shared vision and leadership for the 
Central Valley region’s future stifles integration. 
Coordination and alignment across sectors 
and between jurisdictions is difficult due to 
the region’s myriad water management and 
land-use planning agencies, which is especially 
apparent in groundwater management. 
Many of the region’s groundwater basins 
are contaminated with nitrates from past 
agricultural practices, leaving it unsafe to 
consume. Other man-made and naturally 
occurring chemicals – including arsenic, 
coliform bacteria, pesticides, disinfectant 
byproducts and uranium – also diminish local 
water quality. According to the State Water 
Resources Control Board, contaminated 

groundwater is the source of drinking water 
for more than one million residents in the 
Central Valley region. 

Competition for development funds and 
natural resources frequently prevents full 
collaboration between jurisdictions and levels 
of government. Like other regions, increased 
housing demand has pushed costs up, pricing 
many families out of their neighborhoods. 
These same community members must travel 
long distances to get to work, increasing their 
transportation costs and affecting their health. 

Many of the region’s communities are 
unincorporated, and often lack adequate 
land-use infrastructure and maintenance, 
such as adequate parks, roads, sidewalks and 
stormwater management.

The Los Angeles Region
For the purposes of this project, the Los 
Angeles Region is defined by the area of 
impact from the California Community 
Foundation. The region comprises the entire 
geographic boundary of the County of Los 
Angeles, and encompasses 88 incorporated 
cities. All data presented herein refers to these 
geographic boundaries.

Integration in the Los Angeles Region
Land-use decisions are made by the county 
supervisors, city councilmembers, planning 
commissions and planning departments in the 
Los Angeles region. Those decisions are often 
influenced by nonprofit organizations, such 
as Climate Resolve, the Mayor’s Office and a 
number of active homeowner associations. 
Water decision-makers include water agencies, 
regional water quality boards and local public-
works departments. General plans drive most 
of the planning discussion in this region, with 
significant importance placed on zoning, 
transportation and significant ecological areas. 
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With more than 200 water agencies and 
overlapping jurisdictions, integration in the 
Los Angeles region is complex. However, the 
Los Angeles region has made progress toward 
integrated planning, as evidenced by plans 
completed by the Mayor’s Office and the Los 
Angeles Regional Collaborative. The region’s 
next step is to ensure that these plans are 
implemented with collaboration and equity in 
mind. 

Water and Land-Use Challenges in the 
Los Angeles Region
Fragmented governance and lack of 
representation impact already overburdened 
communities in the Los Angeles region. 
The region contains more than 200 small 
water agencies, and there is no continuity 
in governance or management between 
neighborhoods. Seven in 10 residents in the 
city of Los Angeles rent their homes, with 
water bills sent to property owners. Local 
water boards are elected by the property 
owners, who are not necessarily city residents 
themselves. This system tends to discourage 
low-income residents from participating in 
elections, which means water agencies tend to 
be more responsive to property owners – who 
may not be representative of all the people 
who live in the community.

Affordable housing is the most prominent 
equity challenge in the Los Angeles region. Like 
many communities, LA County has not met 
its Regional Housing Needs Allocation. Due to 
the LA region’s extremely high cost of living 
(and high development costs), local developers 
are challenged to design projects that meet 
subsidy and funding program requirements to 
maintain economic feasibility. 

Displacement and homelessness are major 
threats to individuals and families in the area. 

The market demand for single-family homes 
encourages more sprawl development and 
drives up costs. Water projects in low-income 
neighborhoods often don’t pass feasibility 

analysis, so water agencies are forced to pass 
infrastructure costs onto residents through 
metering and increased rates – even through 
the region’s poorest households already have 
some of the region’s highest water bills.

The San Diego Region
For the purposes of this project, the San 
Diego Region is defined by the area of impact 
from the San Diego Foundation. The region 
comprises the entire geographic boundary of 
the County of San Diego, and encompasses 18 
incorporated cities. All data presented herein 
refers to these geographic boundaries.

Integration in the San Diego Region
San Diego’s land-use decisions are made 
by city and county officials, but is heavily 
influenced by regional planning through the 
Sustainable Community Strategy. Planning 
does not occur at the neighborhood level, 
which is where inequities are most often 
manifested. Most water decisions are 
made by city departments, where there is 
a fragmentation of water agencies, and it’s 
extremely difficult to keep track of jurisdictions 
and responsibilities. 

Like most regions in California, general plans 
are the most important planning documents, 
and conversations surrounding integrated 
planning occur during plan updates and 
revisions. Local experts have identified 
planning as the most important step towards 
integrated planning in the region. Regional 
land-use planning is occurring, but there is 
very little integration at the local level. 

Regional climate collaboratives, in particular, 
are trying to move integrated planning beyond 
city fragmentation. The San Diego region 
should continue to develop strong leaders and 
build political will for integration, while working 
to streamline and consolidate the planning 
process to improve local integration.
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Water and Land-Use Challenges in the 
San Diego Region
Fragmented governance and overlapping 
jurisdictions with disparate planning processes 
inhibits integrated planning and management. 
San Diego County has 24 retail water 
agencies serving 19 jurisdictions. Individual 
jurisdictions are not integrating water and 
land-use planning at the local level, despite 
their regional land-use planning alignment. 
To achieve regional-scale resilience, all 
jurisdictions’ plans must be aligned. 

Political pressure to develop, combined with 
notable apathy toward smart-growth priorities 
in parts of the region, threaten the region’s 
long-term resilience and affordability. The San 
Diego region is already facing a housing supply 
and affordability crisis. Despite a laudable 
general-plan update with urban growth 
boundaries and water-efficiency targets, 
some local jurisdictions continue to allow (or 
even promote) sprawl through general-plan 
amendments and variances. 

Limited funding availability and misalignment 
between funding programs for all services 
– but especially water infrastructure and 
affordable housing – contributes to the tension 
between public agencies and the community. 

Image 10: Data analysis of top themes  
highlighted in each region

Some agencies try to “build their way out of the 
problem” and pass costs on to their already 
overburdened constituents. Opponents of San 
Diego’s new Poseidon desalination plant, for 
example, cite the high infrastructure price tag 
coupled with the increased cost of desalted 
water adding pressure to community members 
already burdened by some of the highest 
water bills in the state, if not the nation. San 
Diego’s residential water bills are expected to 
increase as a result of the desal plant, when 
other more affordable methods of increasing 
water supply reliability are yet available.
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III. CASE STUDIES
This report offers nine different examples of 
collaboration and applied integration solutions, 
with a specific focus on integrated water 
and land-use planning. These case studies 
cover past, current and upcoming projects 
identified through interviews and focus-group 
discussions from around the state and our 
general research and literature review. The 
case studies are organized into five themes: 
community engagement, collaboration, 
planning, funding and infrastructure. The case 
studies offer models that can be used in other 
regions across the state. 

Case Study Themes

1.	Community engagement

2.	Collaboration

3.	Planning

4.	Funding

5.	 Infrastructure

Community Engagement
Resilient by Design Bay Area
Designing Our Own Solutions for Resiliency 
Planning; The People’s Plan (P+Set)
Every community has residents with the skills, 
experiences and strategies needed to solve the 
local and regional problems they face. As part 
of the Resilient by Design Bay Area challenge, 
the Permaculture + Social Equity team (P+SET) 
created a social design process which builds 
community capacity and climate change 
literacy to address the challenges of coastal 
adaptation and resilience planning, particularly 
in vulnerable communities that have 

experienced generations of marginalization 
and exclusion.

The P+SET design concept approach is 
a “Community Partnership Process” to 
establish local leadership across generations 
by partnering with residents. This process 
specifically designs programs for individual 
communities based on their unique assets and 
needs. In this process, community members 
are actors with political will and influence.

Local residents, organizations and institutions 
each bring their unique knowledge, skills 
and passion to the process. This diversity in 
expertise influences land use decisions that 
reflect culture, history and community vision. 
Based on community perspectives, P+SET 
provided the technical expertise and education 
to give stakeholders the skills needed to 
interpret and solve immediate challenges (such 
as flooding in a particular location). Small-scale 
projects will be implemented first, leading to 
larger, more complex collaborative designs.

P+SET piloted this capacity-building program 
in Marin City, which resulted in a “People’s 
Plan” that reflects the residents’ aspirations 
and priorities. Participants became “designers” 
and identified six priority projects to help solve 
challenges in the watershed, including an 
intergenerational garden, erosion mitigation 
and creek enhancement, rain gardens and 
bioswales. 
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This people-powered design process also 
allowed the community to enhance their 
existing advocacy practices and literacy to 
more effectively engage with municipal, 
regulatory and regional stakeholders to 
finance and implement these projects.

For more information on the People’s Plan, 
visit: www.resilientbayarea.org

Collaboration
City of East Palo Alto
Creating Partnerships to Solve a Water Crisis17 
In 2016, the city of East Palo Alto issued a 
moratorium on development because the city 
couldn’t guarantee that there would be enough 
water for new projects. East Palo Alto, which 
has been a historically low-income community, 
had only just been incorporated as a city the 
year before. Additionally, the city’s water needs 
were managed by a county agency that later 
dissolved. The tech boom of the Bay Area then 
created demands for housing and office space 
that saw East Palo Alto become a desirable 
place for development once again. In order to 
address this issue, city officials began the hunt 
to find new water sources - which would result 
in new, groundbreaking partnerships.

East Palo Alto were already good water 
stewards. In 2015-16, the gross per capita 
water consumption in the city was 58 gallons 
a day, one of the lowest in the region (indeed, 
the state). The city doesn’t have many 
attractions that are big water users, such as 
big parks or golf courses. Therefore, any gains 
made by increasing water conservation targets 
would be very minimal. 

City officials began searching for outside 
partnerships. They knew that other cities in 
the region had more water than they needed. 
They hoped to find two municipalities to 
agree to transfer their water to East Palo Alto 
- something that had never been done before 
in the region. They eventually focused their 
attention on two cities: Mountain View and 
Palo Alto.

East Palo Alto’s partnership with Mountain 
View was beneficial to all. Mountain View 
hadn’t used their daily allotment of water in 
30 years, so they had water to spare. For a 
one-time fee of $5 million, Mountain View 
transferred 1 million gallons of their water 
daily to East Palo Alto. Mountain View saw 
an advantage in selling some of their water 
because they had contracts with SFPUC that 
stipulate purchasing a minimum of 8.9 million 
gallons of water per day, and the city was only 
using 7 million gallons a day.

East Palo Alto city officials then struck a deal 
with Palo Alto to collaborate on three different 
projects, one of which was a water transfer 
agreement of half a million gallons a day from 
Palo Alto’s own allocation of water. The other 
two projects were a bridge project and traffic 
signal synchronization. Palo Alto did not seek 
payment for the water transfer because the 
water deal was part of multiple cooperative 
projects between the cities.



29

Bringing Water And Land Use Together

By creating these unique and co-beneficial 
projects with their neighbors, the city of East 
Palo Alto can now move forward with the 
sustainable growth plans envisioned in their 
General Plan. 

For more information about the East Palo Alto 
water crisis, visit:  
https://currentwater.co/2017/08/21/water-
shortage-east-palo-alto-construction-on-hold

San Diego Regional Climate 
Collaborative
Innovative Partnerships and Initiatives
The San Diego Regional Climate Collaborative 
(SDRCC) was launched in 2012 as a network 
designed to support public agencies with 
preparing for the impacts of climate change 
and mitigate greenhouse gas emissions. The 
San Diego region faces a number of threats 
exacerbated by climate change, including 
diminishing water supplies, increasing wildfire 
risks, rising temperatures, and increasing 
coastal flooding and erosion due to sea-level 
rise.

SDRCC supports local governments and 
regional agencies across San Diego County to 
respond to these impacts, reduce emissions, 
and foster a clean energy and vibrant economy 
and community. SDRCC was initially formed 
by five public agencies (the Cities of Chula 
Vista and San Diego, the County of San Diego, 
the Port of San Diego, and the San Diego 
Association of Governments, or SANDAG); the 
University of San Diego (USD); the region’s 
energy utility, San Diego Gas & Electric 
(SDG&E); and The San Diego Foundation 
(TSDF). 

The collaborative’s mission is to create regional 
partnerships between the region’s residents, 
local businesses, public service agencies, and 
private companies. The collaborative also 
works to create a network for public agencies 
to learn from each other and to plan for the 
impacts of climate change.

SDRCC also provides a venue for cross-
jurisdictional and cross-sectoral dialogue. The 
collaborative organizes regular workshops and 
trainings for local decision-makers on climate-
related topics of interest, as well as provides 
direct technical assistance to jurisdictions 
in the region. In addition to coordinating 
stakeholders and providing networking 
opportunities, SDRCC has also helped build 
new innovative partnerships in furtherance of 
specific climate-related goals and initiatives, 
such as the Climate Science Alliance.

For more information on the San Diego 
Climate Collaborative, see:  
www.sdclimatecollaborative.org

San Joaquin Valley Greenprint
Interactive Mapping for Regional Solutions18 
The San Joaquin Valley Greenprint project 
grew out of the San Joaquin Valley Blueprint 
– after the Blueprint revealed the need for 
better regional mapping of the Valley’s non-
urban areas to assist land use and resource 
management decisions. The project is funded 
by a grant from the California Strategic Growth 
Council to the San Joaquin Valley Policy 
Council, managed by the Fresno Council of 
Governments, and guided by the San Joaquin 
Valley Greenprint Advisory Committee. The 
goal of the project is to promote regional 
collaboration by providing more sophisticated 
planning data to water and planning 
professionals – with a focus on sustainability 
and economic development strategies for the 
San Joaquin Valley region.

The Greenprint is primarily a collection 
of maps, assembled as a comprehensive, 
interactive database that catalogs current 
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conditions and trends related to the region’s 
resources. The maps and data collected for 
the Greenprint are publicly available, and 
are presented in an interactive, easy-to-use 
online tool. The collection of maps shows how 
resources are interrelated across political 
boundaries and how they are changing under 
the influence of population growth, changing 
land use practices, resource limitations, and 
changing climate. 

Phase I of the Greenprint focused on 
identifying and mapping Valley resources 
for the eight counties that comprise the 
San Joaquin Valley, including Kern, Tulare, 
Kings, Fresno, Madera, Merced, Stanislaus, 
and San Joaquin Counties. The compiled 
information includes over 100 datasets related 
to agriculture, biodiversity, energy, and water 
resources, as well as supplemental datasets 
including land use planning, transportation, 
soils, and land cover. 

Phase II of the Greenprint built on the work 
in Phase I by demonstrating the real world 
utility of this information, as well as finding 
an appropriate platform for these curated 
resources, specifically a host that could provide 
a user-friendly interface as well as the capacity 
to update and maintain the data. The San 
Joaquin Valley Gateway, hosted by Data Basin, 
was identified as the best platform.

The San Joaquin Valley faces many 
challenges and opportunities associated 
with the management and conservation of 
water, agricultural, energy, and biological 
resources. The SJV Greenprint project was 
developed to provide reliable data in support 
of the State and Federal agencies; non-
governmental organizations; community-based 
organizations; universities and colleges; and 
individuals who are working to address these 
issues. 

The Greenprint was also intended to provide 
a forum for elected officials, agencies, local 
business leaders, and other stakeholders to 
collaborate on issues that affect the rural areas 
of the Valley.

For more information on the San Joaquin 
Valley Greenprint, see:  
www.sjvgreenprint.ice.ucdavis.edu

Planning
City Of Fresno General Plan
Preserving Land for Natural Groundwater 
Recharge
Until very recently, the City of Fresno has been 
dependent on groundwater for about 88% 
of its water supply. Unfortunately, the rate of 
groundwater recharge has been inadequate 
to keep up with the amount being withdrawn. 
Over the past 100 years, the city has lost 100 
feet of water from the aquifer.

The City recently struck an agreement to use 
Fresno Irrigation District canals to distribute 
water to Fresno Flood Control District 
basins throughout Fresno for groundwater 
recharge during dry months. The City has 
budgeted more than $850,000 to construct 
the connections and make necessary 
improvements such as flow monitoring to 
allow for efficient recharge. 
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The City has had ongoing projects with the 
neighboring city of Clovis, the Fresno Irrigation 
District and the Fresno Metro Flood Control 
District for groundwater recharge. This 
partnership is delivering an average of about 
60,000 acre-feet of water to underground 
storage every year. 

According to its Urban Water Management 
Plan, an ever-increasing volume of rain water 
can no longer soak through the soil to the 
groundwater aquifer as urbanization covers 
once open land with pavement, roads and 
buildings. There is enough storage capacity 
in the aquifer to serve the city’s needs and 
natural recharge is not able to keep up with 
pumping. More active recharge facilities – such 
as Managed Aquifer Recharge – are needed to 
replace the loss of natural recharge capacity.

The City’s 2014 General Plan supports the 
use of a natural-drainage system in new 
development to capture and infiltrate water 
on-site. This may be paid for by the City alone 
or in partnership with the Fresno irrigation and 
flood-control districts. 

Most importantly, the new General Plan and 
development code, for the first time, limit 
the expansion of growth on undeveloped 
areas and redirects it to existing areas. This is 

accomplished through policies that support 
infill development and that establish minimum 
rather than maximum densities. These policies 
are projected to slow the urbanization of the 
city’s sphere of influence and protect lands 
currently available for natural recharge for an 
additional 25 years.

Because current groundwater recharge efforts 
are not keeping up with the current drinking-
water needs and are seriously depleted, 
the City is preparing to augment existing 
groundwater and surface-water supplies 
by bringing water from the Kings River to a 
newly constructed southeast surface-water 
treatment facility. The new water treatment 
plant will soon supply 53% of Fresno residents’ 
needs from treated water drawn from the 
San Joaquin and Kings rivers. It is expected 
that this measure will allow Fresno to meet its 
Sustainable Groundwater Management Act 
requirements.

Culver City
Connecting Cities to Nature, Ballona 
Wetlands
Numerous studies of the hydrology of 
wetlands have shown that they are a central 
focus of groundwater recharge. The Ballona 
Wetlands sit on land owned by the State of 
California, just south of Marina del Rey. They 
were once a 2,000-acre area overflowing with 
fish and waterfowl. Almost 100 years ago, 
Ballona Creek was transformed into a nine-
mile concrete flood protection channel, which 
blocked the flow of saltwater, and reduced the 
amount of freshwater in the wetlands. Today, 
the topography is mostly cement, leaving 
only a very small percentage of wetlands in 
this watershed. Cemented streets have lead 
to increased runoff and pollutant infiltration, 
which ultimately makes its way to the Ballona 
Creek, and eventually to the Pacific Ocean. 

Today, more than 95% of Southern California’s 
wetlands have been lost due to human 
development – the largest loss of any region in 
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the nation. Wetlands are important for many 
reasons - they are a rest stop for birds, shelter 
for young fish, a water filtration system, a 
source of groundwater recharge, air purifier, 
and great source of local pride and beauty.

After the State acquired the land, they released 
a study that explored a range of potential 
infrastructure improvement projects, new 
structures and more access and activities for 
the public. Partnership were formed in order 
to investigate the feasibility of features such 
as bike trails, community centers, outdoor 
classroom and walking paths.

Stakeholders have witnessed progress being 
made since then, such as the Milton Street 
Park project (a $3MM linear park) adjacent 
the bike trail, which has added aesthetic 
appeal and a much needed rest stop for users 
of Ballona Creek trail. Significant bike path 
improvements in recent years include native 
landscaping, artist-designed gates, benches, 
drinking fountains, murals and other projects 
by public agencies and local non-profit 
organizations. Other opportunities include the 
integration of an educational component to 
the creek, i.e., using the creek as an outdoor 
classroom. This is the sort of necessary 
measures which must be pursued, in order 

to ensure that the younger generation better 
understands and appreciates what the creek 
has to offer to their neighborhood, but even 
more importantly to the region at large.

For more information on the Ballona Creek 
Revitalization Plan, see:  
www.ballonarestoration.org

Funding Strategies
Uc Santa Cruz
Recharge Net-Metering Pilot Program
In 2016, the University of California-Santa Cruz, 
the Pajaro Valley Water Management Agency 
(PV Water) and the Resource Conservation 
District of Santa Cruz County partnered to 
test a program that would help address the 
economic challenges of groundwater recharge 
projects. The result of that partnership is a 
five-year pilot program to incentivize local 
landowners to build a managed aquifer 
recharge (MAR) system on their property – 
where it can recharge underground water 
aquifers. 

PV Water agreed to issue said landowners 
rebates to help offset the costs of installing 
and operating such a system. Initiated in 2016, 
the first year of the recharge net-metering 
program was tested on a five-acre parcel of 
farmland. It was highly successful, and has 
since been replicated on other properties.



33

Bringing Water And Land Use Together

The strategy was well-received, as Pajaro Valley 
relies heavily on groundwater, and is currently 
experiencing high levels of overpumping 
and saltwater intrusion. The pilot program 
could serve as a model for other regions 
experiencing similar groundwater challenges.

This innovative program has occurred through 
the agency’s partnership with the Resource 
Conservation District of Santa Cruz County and 
UC Santa Cruz Professor Andrew Fisher.  

Fisher’s team has mapped the lands in the 
district that have the hydrologic and geologic 
conditions needed to absorb stormwater and 
recharge the aquifer. 

Some property owners in these areas are 
being offered a reduction in the Water District’s 
groundwater pumping fees proportional to the 
volume of water that they have captures and 
percolated into the aquifer. This program is 
called “Recharge Net Metering (ReNeM).” 

The Resource Conservation District has 
contracted for the management of the 
program with UC Santa Cruz providing the 
technical information needed to perform the 
recharge net-metering calculations.

Infrastructure
Los Angeles Department Of Public 
Works
East Los Angeles Sustainable Median 
Stormwater Capture19

The East Los Angeles Sustainable Median 
Stormwater Capture Project is located in the 
unincorporated area of East Los Angeles. This 
project will capture and treat approximately 
232 acre-feet (AF) of stormwater in an average 
rainfall year from a 3,000-acre tributary area. 
The water will be captured, then infiltrated to 
remove pollutants such as metals and various 
bacteria from reaching the Los Angeles River. 
Updates to the medians will include drought 
tolerant landscaping, and other amenities 

such as jogging paths and benches – providing 
benefit to the nearby residential community. A 
portion of the funding comes from the State’s 
Water Quality, Supply, and Infrastructure 
Improvement Act of 2014 (Proposition 1), 
and the project partners are Los Angeles 
County Supervisor Hilda Solis, California the 
Natural Resource Agency – Urban Greening 
Grant Program, the State Water Resources 
Control Board – Proposition 1 Stormwater 
Implementation Grant Program, and the Los 
Angeles County Flood Control District. As part 
of meeting the Proposition 1 requirements, the 
Proposed Project would include educational 
signage at the project site. Construction is 
expected to begin in Fall 2018 and last for 
approximately 12 months. 

This multi-benefit project will improve water 
quality, increase water supply and enhance 
recreation and the community. Infiltration 
wells and low impact development, such as 
bioswales, will divert and infiltrate stormwater 
runoff to help improve the water quality of 
our rivers, channels, and ocean. Wells will also 
divert stormwater runoff into underground 
aquifers, replenishing our local groundwater 
supply. Over 300 trees will be planted and 
drought tolerant landscaping will enhance 
the community space and reduce the effects 
of greenhouse gases. Furthermore, passive 
recreation and educational signage will 
enhance the community space and increase 
public awareness on sustainable development.
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Multi-benefit projects can help to identify 
project partners as projects with multiple 
benefits can help to leverage funding. There 
are opportunities for collaboration and 
partnering between the County of Los Angeles 
and other cities within the watershed area. 

For more information on the East LA 
Sustainable Median project, see:  
www.dpw.lacounty.gov

City Of San Diego
Kellogg Park Green Lot Infiltration Project20

Green infrastructure and other low impact 
development techniques help manage 
stormwater runoff and provide important co-
benefits to communities that can align with 
climate-action planning priorities. 

La Jolla hosts two Areas of Special Biological 
Significance (ASBS), as designated by the 
California State Water Resources Control 
Board, to prevent pollution of biologically 
diverse and pristine sections of the California 
Coast. These two areas include large portions 
of the La Jolla Shores, and prohibit waste 
discharge and other pollution under the 
regulation of the California Ocean Plan.

Kellogg Park in La Jolla Shores was identified 
by the City of San Diego as an opportunity site 

for a project to address runoff in the ASBS. The 
Kellogg Park Green Lot project was designed to 
remove 18,000 square feet of asphalt concrete 
– replacing it with permeable pavement that 
will allow the city to capture large amounts of 
surface water. They also included elements 
that allowed them to capture runoff from the 
parking lot and nearby public right-of-way. The 
captured water was then filtered to minimize 
pollutants. A “vegetated bioswale” and filter 
bed were also added to further capture and 
infiltrate runoff.

Other project benefits include a reduction 
in the volume of storm water and water-
borne pollutants that could potentially reach 
the adjacent beach, enhanced aesthetics 
through new landscaping features and trash 
enclosures, new curb ramps for improved 
accessibility and improved drainage near 
current storm-drain inlets.

The $982,000 project was funded with City of 
San Diego Storm Waste Capital Improvement 
Plan Funds. Construction was completed in 
2011.

For more information on the Kellogg Park 
Green Lot Project, see:  
www.sandiegocounty.gov
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IV. OPPORTUNITIES AND 
RECOMMENDATIONS FOR 
IMPROVING WATER AND 
LAND-USE INTEGRATION
The vast majority of strategies, opportunities 
and recommendations from statewide 
focus-group participants and the community 
foundations engaged in this project reference 
“infrastructure.” This illustrates that the need 
for infrastructure investment is one of the 
state’s most pressing issues. Inadequate 
infrastructure impacts communities already 
facing disadvantages more acutely than other 
communities. 

Identifying and addressing infrastructure 
needs is also the “low hanging fruit.” 
While costly, there is a more direct path to 
infrastructure solutions to more ambiguous 
challenges of softer skill development and 
institutional change. 

Expert interviewees, in contrast with 
focus group participants, emphasized 
“planning” and “regulations” as top themes. 
Recommendations to address governance 
and representation, as well as financial 
recommendations also ranked high. 
Topically, recommendations addressed 
water supply over any other concept. Many 
recommendations also addressed land use, 
development, and the need for better dialogue 
and communication. 

Interestingly, more strategies and 
recommendations came from land-use 
experts than water experts. While only 
conjecture, this may illustrate that land-use 
planners will be the easier party to catalyze 
integration between the two sectors. This is 
further illustrated by the American Planning 
Association hosting a “Water and Planning 
Connect” conference for this exact purpose. 

Furthermore, it’s far more common to 
encounter water-themed topics at planning 
events than land use-themed topics at water 
forums.  

Clearly, a “carrot” and a “stick” approach 
are both necessary to achieve integration. 
Both top–down legislative mandates and 
community-level organizing and citizen-driven 
political engagement are needed to hold 
decision-makers accountable. 

The following subsections outline 
recommendations that are considered 
most important and supported by the 
broadest range of participants from 
this study. Strategies, opportunities and 
recommendations are arranged by statewide 
or regional actions. All other recommendations 
identified through this project are included in 
the Appendix. 

Statewide Opportunities
Data collection and analysis for this project 
elicited many opportunities for improved 
integration of water management and land-
use planning. While the appropriate strategies 
needed to achieve integration may vary from 
region to region, opportunities noted here are 
applicable statewide.

California now has a new governor, as well 
as several new legislators. Community 
foundations and water and planning 
professionals have a rare opportunity to 
engage at the state-policy level early on to gain 
traction with the new administration. 

In the early stages of the administration is the 
perfect time to influence the new governor 
and highlight integrated water and land-
use planning as a priority for California. 
The Strategic Growth Council, in particular, 
composed of members appointed by the 
governor, is an ideal agency to integrate water 
management into land-use planning statewide.
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Alignment in stakeholder engagement is an 
important strategy for achieving integration. 
Interest groups and public-service providers 
alike are constantly competing for the same 
“mindshare” or mental capacity for attention 
from their customers. Community members 
are constantly bombarded with competing 
messaging via social media and other more 
traditional marketing avenues. 

A unified message from multiple sources, 
targeted to complement rather than compete 
with one another for mindshare, is far more 
effective in reaching its intended audience. 
Collaboration between agencies for a shared-
messaging public-engagement campaign is an 
“easy win” to start building cross-agency, cross-
jurisdictional and cross-sector relationships. 
These relationships can then form the 
foundation toward greater integration. 

Shared data and leveraging resources or 
joint financing of shared technology and 
innovation provide the next steps in building 
collaborative partnerships that will help foster 
integration. This alignment will also help avoid 
unnecessary duplication of efforts and is a 
more competitive approach for grant funding.

The American Planning Association held its 
“Water and Planning Connect” conference 
in September 2018. The gathering was the 
first of its kind, bringing together water and 
land-use planning professionals from the 
public and private sectors. The conference 
sought to help shape dialogue around the 
intersection of land-use planning and water 
resource management, recognize significant 
water issues facing the nation (contamination, 
drought and sea-level rise), and provide 
participants the opportunity to explore new 
ways to approach water and land-use planning 
issues. The APA closed the conference with 
a commitment to regularly hosting these 
conversations in the future. This conference 
was an important first step in encouraging 
more collaboration between water and land-
use planning.

Statewide Recommendations
Through review of existing literature, analysis 
of various policies and conversations with 
countless water and land-use experts, 
and review of the above strategies and 
opportunities, three primary needs emerge as 
the greatest potential solutions to achieving 
the equitable integration of water and land 
use. 

These three recommendations are complex 
and historically controversial. While there 
is general consensus from both water and 
land use experts that each is necessary, the 
mechanisms by which they are implemented 
remain contentious – especially whether each 
should be optional or compulsory: 

1.	 Each hydrologic region should establish a 
regional water budget (similar to those 
being developed for groundwater basins), 
reviewed and approved by the state, which 
the region as a whole must maintain in 
balance.

2.	 Establish stronger guidelines and incentives 
for regional planning agencies (Councils 
of Governments, Metropolitan Planning 
Organizations) to ensure alignment 
between development decisions at the 
city and county level and recommendations 
in their respective Sustainable Community 
Strategy.

3.	 Amend the State Constitution to address 
water financing; including Proposition 
218 reform to enable more flexibility 
in addressing our water needs, and a 
statewide public-goods charge on water to 
assure the supply of safe drinking water 
and sanitation to all Californians.

Additional recommendations that are perhaps 
more politically feasible and will still have 
a significant impact on water and land-use 
integration – the lower hanging fruit – also 
emerged: 



37

Bringing Water And Land Use Together

1.	 Require greater sophistication and 
alignment (through better data and 
analytics sharing) in growth projections and 
coordinated planning for both land-use 
planning and water management agencies. 

2.	 Promote cross-sector coordinated 
planning and management of land use, 
water management, flood mitigation and 
climate adaptation.

3.	 Direct state and local investments toward 
multisolving through groundwater 
recharge and green infrastructure 
projects developed at local scales with 
robust community engagement 

4.	 Prioritize infrastructure investments that 
support existing communities, especially 
underserved communities, before new 
development. 

Specific action at multiple scales is 
necessary to achieve progress on these four 
recommendations. Each initiative will be less 
controversial if resources are provided to 
support the activity, and if all parties involved 
are assured they will retain their existing 
authorities.

Additional context and activities for each are 
outlined below, but a more comprehensive 
strategy for implementation should be 
developed for each. 

Require greater sophistication 
and alignment (through better 
data and analytics sharing) 
in growth projections and 
coordinated planning for both 
land-use planning and water 
management agencies.

¡¡ One of the primary barriers to interagency 
coordination is limited institutional capacity. 
State (especially the Department of Water 
Resources and the Governor’s Office of 
Planning and Research) and local agencies 
(city and county planning, stormwater and 

transportation, local water agencies) should 
invest in increased staffing dedicated to 
land-use planning and water management 
integration. A unique model is the Los 
Angles Mayor’s Office of Sustainability 
hiring a staff position funded in part by a 
local philanthropic organization and the Los 
Angles Department of Water and Power. 
Similarly, the Statewide Energy Efficiency 
Best Practices Coordinator is funded by 
the California Energy Commission, and 
managed jointly by three relevant NGOs 
(Local Government Commission, Institute 
for Local Government and ICLEI). 

¡¡ Historic inequities in development and 
investments are perpetuated today 
by failing to integrate planning efforts. 
The Strategic Growth Council, Housing 
and Community Development, and 
the Governor’s Office of Planning and 
Research should provide guidance for 
regional alignment in planning and housing 
development, to ensure equitable and 
sustainable distribution of increased 
housing and growth. Density should be 
distributed in accordance with available 
local resources and existing local context 
(urban, suburban, exurban, rural). 

¡¡ Population allocations used by local 
and regional planning agencies (cities, 
counties, Councils of Governments, 
Metropolitan Planning Organizations, Joint 
Powers Authorities) should include water 
availability and reliability analysis, as well 
as other relevant regional factors (sea-level 
rise for coastal communities, flooding). This 
will help prevent unsustainable growth 
where there is inadequate water supply or 
water management infrastructure. 

¡¡ Additional improvements to accurate 
growth projections could be made through 
Sustainable Communities Strategies and 
General Plans using Urban Footprint or a 
similar scenario planning tool; Urban Water 
Management Plans relying on real-time 
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water-use efficiency data and Sustainable 
Community Strategies growth projections 
to establish demand forecasting.

¡¡ To ensure cross-sector engagement 
and better alignment between planning 
efforts, local and regional agencies should 
provide dedicated seats for planning staff 
on water committees, and vice versa. 
Each agency must also allocate adequate 
staff time for meaningful participation. 
For example, amended Urban Water 
Management Plans could stipulate who 
needs to participate, and revisions to the 
Sustainable Groundwater Management 
Act could require land use planners 
sitting on technical advisory committees 
for Groundwater Sustainability Plan 
development. 

¡¡ State agencies and/or philanthropic 
organizations should provide technical 
assistance for communities needing 
additional support to implement the 
activities proposed above.

Promote cross-sector 
coordinated planning and 
management of land use, 
water management, flood 
mitigation and climate 
adaptation. 

¡¡ State and local investments (grants, loans 
and bond financing) should be directed 
toward multisolving – integrated planning 
and projects developed at local scales 
with robust community engagement that 
address more than one need and provide a 
range of public benefits. 

¡¡ State funding agencies (Department of 
Water Resources, the State Water Board, 
and California Fish and Wildlife; Strategic 
Growth Council, Caltrans, and Housing 
and Community Development) should first 
integrate across their own programs, and 

then prioritize funding for local and regional 
multisolving. This was attempted under 
the Schwarzenegger administration, but 
failed due to constraining bond language 
and statute. A more successful approach 
will be to educate legislators and advocates 
about the value of flexible funding language 
that focuses on outcomes and not process. 
Any new funding legislation should provide 
agencies flexibility in implementing their 
grant programs so long as the intended 
outcomes are being realized.

¡¡ Grant programs should require 
collaborative, integrated planning 
for funding eligibility, and metrics for 
tracking collaboration in grant reporting. 
Department of Water Resources Integrated 
Regional Water Management Program 
already does this to some extent, 
particularly through their Disadvantaged 
Community Involvement Program. These 
same agencies should fund technical 
assistance and decision support tools 
to identify benefits and allocate costs 
accordingly, for integrated projects. The 
Proposition 84 Strategic Growth Council 
grants are an excellent example of this type 
of support.

¡¡ The Governor’s Office of Planning and 
Research should provide leadership, 
guidance, and technical assistance to 
support local jurisdictions in conducting 
a full analysis of their development codes 
and regulations, seeking opportunities 
to integrate and streamline permitting 
processes, so as to enable development 
of cost-effective, sustainable, equitable 
projects that integrate water and land use. 

¡¡ The State Legislature should amend Urban 
Water Management Plan requirements 
to be consistent with Groundwater 
Sustainability Plans. Protocols should be 
established for determining imported 
water, surface water and groundwater 
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supplies are based on the water basin.  This 
change will help to integrate agricultural 
and urban water planning for more 
accurate analysis and consistency.

¡¡ The State Legislature should appropriate 
adequate budget for the Governor’s Office 
of Planning and Research to: provide 
leadership, guidance, and technical 
assistance to support local jurisdictions 
in conducting a full analysis of their 
development codes and regulations, 
seeking opportunities to integrate, 
streamline permitting process, to enable 
development of cost-effective, sustainable, 
equitable projects that integrate water 
and land use. Local jurisdictions across 
California should proactively seek to do the 
same, in the absence of state leadership, 
while also advocating for this support.  

¡¡ Many local and regional agencies across 
the state are eager to better integrate their 
water management and land-use planning 
efforts, but are unclear where to start. 
State agencies and relevant NGOs should 
compile existing local structures and best 
practices for water/land use integration 
into a centralized statewide framework 
and resource guide. This framework 
should include guidance for state agency 
alignment, policy and regulatory alignment, 
local integration between sectors, regional 
integration across jurisdictions, and best 
practices for collaboration. Developing 
such a framework should follow a similar 
yet more robust process as the research 
resulting in this report, or that which was 
followed to develop the general-plan 
guidelines.

Direct state and local 
investments toward 
multisolving through 
groundwater recharge and 
green infrastructure projects 
developed at local scales 
with robust community 
engagement.

¡¡ Stormwater green infrastructure projects 
are often “low hanging fruit” to achieve 
water/land-use integration, and to gain 
community buy-in. Statewide advocacy and 
education about the value of multisolving, 
through projects that address stormwater 
compliance while providing other benefits, 
ensures that new public investments 
provide the greatest range of benefits 
possible to the communities funding them.

¡¡ Natural infrastructure is now mandated 
as an adaptation strategy in General Plan 
safety elements (SB 379). Local and state 
agencies should ensure they are using 
the same terminology, and expanding 
the definition of “green infrastructure” 
beyond stormwater to include all natural 
approaches. 

¡¡ There is also new and substantial 
opportunity for alignment between water 
management and land use planning 
within our forested communities. Forestry 
management is one particular multisolving 
approach with significant benefits.

¡¡ State and local regulations are often the 
primary barrier to implementing strong 
integrated green-infrastructure projects. 
State and local public agencies should 
streamline their respective regulations and 
establish “umbrella” or “programmatic” 
permitting for integrated, multisolving 
projects. 

¡¡ The State should invest in a comprehensive 
ecosystem services and groundwater 
recharge agenda developed at local and 
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regional scale to statewide standards. 
Agencies involved in establishing 
standards should include Department of 
Water Resources, State Water Resources 
Control Board, California Fish and Wildlife 
Service, Strategic Growth Council, and 
the Governor’s Office of Planning and 
Research. The statewide agenda can build 
on work already developed by The Nature 
Conservancy and CA Department of Fish 
and Wildlife. This approach should include 
a manual of compiled and refined best 
management practices, decision–support 
tools and pilot demonstration projects.

¡¡ Local and state agencies should 
incentivize or require the identification 
and protection of groundwater recharge 
and stormwater infiltration areas. This 
can be achieved by cities, counties, 
regional, and state commissions (such as 
Coastal Commissions) setting aside more 
land as habitat conservation area and 
preventing expansion in those areas; or by 
mandating general plans and groundwater 
sustainability plans coordinate efforts to 
identify and zone these areas to prevent 
development in priority recharge zones. 
Guidelines should be strong enough to 
prevent unsustainable development, 
but flexible enough to adapt to changing 
information. Butte County is an excellent 
example of a region studying the issue, 
identifying high recharge areas, and then 
having to adjust their decisions as they 
discovered some of their assumptions were 
incorrect. 

¡¡ Rural communities should adopt an 
ordinance that prevents land zoned 
for agricultural purposes from being 
converted to urban development to protect 
floodplain and groundwater recharge 
areas. Establishing a fund or trust for 
purchasing agricultural lands from willing 
sellers at a fair market value and converting 
these lands to open space or other passive 

use will protect the economic interest of 
existing agricultural land owners.

Prioritize infrastructure 
investments that support 
existing communities, 
especially those experiencing 
disadvantages, before new 
development.

Infrastructure investments are often 
subsidized by federal, state and local funding 
sources. Projects that are not aligned with 
state water and climate goals should not 
receive public funding. Under AB 2800, the 
legislature commissioned an Infrastructure 
Resilience Report that evaluates the state’s 
exposure to risk. Results from the AB 2800 
working group should be used to prioritize 
future infrastructure investments. The 
state should codify the working group as a 
standing Water and Land-Use Infrastructure 
Sustainability and Coordination Commission 
responsible for preventing unsustainable 
sprawl development. 

This commission would establish evaluation 
criteria as well as monitoring and reporting 
requirements for local and regional agencies 
to follow in considering infrastructure needs 
and analyzing development proposals. The 
commission could serve as a funding and 
technical assistance provider to support local 
implementation, and also serve as a regulatory 
backstop if the public feels local investments 
are inconsistent with Sustainable Communities 
Strategies, General Plans, Groundwater 
Sustainability Plans and other state policies. 

¡¡ Local agencies (cities and counties) should 
conduct more stringent review of project 
siting to ensure better alignment with 
General Plans, Sustainable Communities 
Strategies and Regional Transportation 
Plans, and Groundwater Sustainability 
Plans to ensure equity in investments, 
and prevent environmental injustice and 
negative water and land-use impacts. 
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This can be accomplished by requiring 
additional community benefits and a 
higher level of community engagement 
or public participation prior to approving 
development projects. 

¡¡ Legislatively establishing an oversight 
agency with strong incentives (such as 
state funding eligibility) to ensure adequate 
alignment and consistency among plans 
and actions will also help ensure equitable 
and sustainable infrastructure investments. 
For example, the Alluvial Fan Taskforce 
recommends the local government 
(city or county) Planning Department 
as lead, in partnership with local water 
and flood management agencies. State 
entities should continue to administer 
the Affordable Housing and Sustainable 
Communities Program, provide technical 
assistance to local agencies interested 
in infill development, and distribute best 
practices statewide.

¡¡ Department of Water Resources created 
an Alluvial Fan Task Force in 2010, which 
recommended a Model Ordinance 
approach to protect priority groundwater 
recharge areas. Cities and Counties should 
adopt this Model Ordinance approach, 
which does not challenge the existing and 
use authority of local governments.

¡¡ Gentrification and displacement are real 
threats to existing communities when 
infrastructure investments are made. 
To ensure existing residents receive the 
benefits of infrastructure investments, 
local agencies (cities, counties, water 
districts) should establish “Community 
Stabilization Teams” to work directly with 
communities anticipating development to 
ensure they continue to receive adequate 
services (water, wastewater, transportation, 
housing) while also preventing 
displacement. The Mission Action Plan 
2020, produced by the City of San Francisco, 

is an excellent model. A Community Water 
Sustainability Planning Task Force based 
on Urban Water Management Plan review 
and implementation would be an effective 
adaptation of this model.

¡¡ Funding for infrastructure seems to 
always fall far short of actual need for 
infrastructure improvements. New 
finance mechanisms – such as distributed 
infrastructure bond financing and 
enhanced infrastructure financing districts 
– should be supported and encouraged. 
State and local agencies should explore 
opportunities to implement these 
alternative funding strategies, while also 
striving to overcome existing barriers 
to smart public investments, such as 
those presented by Proposition 218 and 
Proposition 13 requirements.

¡¡ Chronically failing water systems place 
constant strain on local communities. While 
the state is providing technical assistance 
and investments to solve chronic water 
system failures, including consolidation 
when appropriate under AB 2050, many 
experts agree that additional support 
(and possibly stricter enforcement) is still 
needed.

Statewide Policies for Equitable 
Integration
In some instances, legislation is needed to 
make real statewide progress toward the 
equitable integration of water management 
and land-use planning. These six policy 
changes would significantly improve water 
and land-use integration, and are broadly 
supported by a wide range of water, land-use 
and equity experts: 

1.	 Make collaborative, integrated planning 
a requirement for funding eligibility, and 
provide technical assistance and decision-
support tools for integration in state grant 
projects.
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2.	 Require alignment of county and city 
zoning and land use plans with all water 
management plans, similarly to how  fire 
and flood risks were added to the Safety 
Element under AB 2140. The state should 
also consider a new fire bill to integrate fire 
standards across the entire wildlands-urban 
interface.

3.	 Revise General Plan requirements to 
include analysis of water-supply reliability 
and vulnerability in the adaptation section, 
developed in close collaboration with local 
water agencies. Alternatively, require water 
agencies to align water supply reliability 
and vulnerability analysess to local 
government jurisdictional boundaries for 
inclusion in Hazard Mitigation Plans and 
Groundwater Sustainability Plans.

4.	 Establish collaboration commissions at 
the watershed scale, in which department 
heads meet regularly to determine how 
to better integrate their planning and 
operations, and report regularly to the 
state.

5.	 Update “show me the water” legislation 
(SB 221 and SB 610) to require more 
comprehensive analysis when a 
municipality presents a new development 
plan (the water agency would explicitly 
state how it will provide the requested 
water, where it will come from, and at what 
cost). As a stopgap measure, grant the State  
Water Resources Control Board approval/
denial authority over all new water systems.

6.	 Streamline new finance mechanisms for 
water infrastructure and affordability 
(such as SB 623, distributed infrastructure 
financing and enhanced infrastructure 
financing districts); and overcoming existing 
barriers to smart public investments (Prop 
218 and Prop 13).

Community foundations and other engaged 
groups are encouraged to advocate for one or 
more of these policies.

Regional Opportunities and 
Recommendations
The statewide strategies, opportunities and 
recommendations described above can also be 
applied at the regional and local level to help 
improve integration. Some actions, however, 
are more effective when applied at a local or 
regional scale. 

This section of the report highlights 
opportunities and recommendations unique 
to each region based on each region’s diverse 
challenges, needs and strengths. Presented 
first are more detailed recommendations 
that apply to all California regions, followed 
by general opportunities and specific 
recommendations that would be most relevant 
or most impactful for each region. 

Recommendations are presented according 
to rough orders of magnitude in terms of the 
cost to implement, denoted by one-, two- or 
three-dollar signs ($). Before implementing 
any of these recommendations, community 
foundations or other stakeholders would 
need to develop a more comprehensive 
implementation strategy with specific target 
outcomes, actions and budget.

Recommendations for All Regions
¡¡ $ Advocate for water access and 

affordability for community members 
facing disadvantages. This includes 
supporting potential legislation similar to 
the following past efforts:

¡¡ SB 623, SB 844 and SB 845, which would 
have established a safe drinking-water 
fund.

¡¡ SB 778, which incentivizes the 
consolidation of water agencies where 
appropriate.

¡¡ SB 1000, which requires General 
Plans for regions that include 
disadvantaged communities to include 
an Environmental Justice Element.
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¡¡ $$ Provide venues for local leaders in 
both the water and land-use sectors 
to interact with one another; and 
provide resources (funding and/or staff 
time) to enable their participation. 
Key participants include city and county 
planning and community development 
departments, COGs and local water 
agencies. Effective models can be found 
in the Sonoran Institute’s “Growing Water 
Smart” program (https://sonoraninstitute.
org/2017/rcw-program-workshops/) and the 
Local Government Commission’s Alliance 
of Regional Collaboratives for Climate 
Adaptation (ARCCA) (arccacalifornia.org).

¡¡ $$ Develop regional leaders in both the 
water and land-use sectors and provide 
opportunities for them to interact with one 
another. Developing a coalition of informed 
and passionate local decision-makers will 
combat this short-sightedness. The Local 
Government Commission’s Capital Region 
Dinner Forums and Water Education for 
Latino Leaders UnTapped Fellowship are 
effective leadership development and 
coalition-building models. The new Water 
Solutions Network is also promising.

¡¡ $$ Build local political will and 
understanding around water and 
land-use integration by convening and 
educating local leaders. Local elected 
officials in particular have excessive 
demands on their time and many complex 
issues competing for their attention. 
Without the luxury of time to fully 
understanding complex issues, robust 
planning documents and policies to ensure 
resilience are easily bypassed in favor 
of quick fixes in the form of inequitable 
sprawl development and big infrastructure 
projects. Developing a coalition of informed 
and passionate local decision-makers can 
help combat this short-sightedness. The 
same models listed above for regional 
leadership development can be applied 
here. 

San Francisco Regional Opportunities 
and Recommendations
Opportunities
The San Francisco region has several 
successful multi-jurisdictional collaboratives, 
such as the Bay Area Water Supply and 
Conservation Agency and the San Francisco 
IRWM, that can be leveraged to increase water 
and land-use integration. Since this significant 
institutional infrastructure already exists, 
precious capacity and resources should be 
used to support and engage in these groups. 

The San Francisco region also has a unique 
opportunity to discover new and exciting 
water conservation and efficiency solutions as 
a hub of advanced technology. Imagine H2O, 
an international startup accelerator founded 
in 2008 and based in San Francisco, provides 
early-stage water startups with introductions 
to investors, potential partners, product 
users and mentors throughout the early days 
of their operations to support their quest 
to solve water challenges. Maximizing local 
water supply, such as groundwater, seawater 
and surface water, through technology and 
innovation, especially for new property 
development, is well within reach for this tech 
hub.

Another crucial opportunity in the region is the 
high cost of living. Much is made of the region’s 
lack of affordable housing (one of the most 
expensive housing markets in the country), 
and the high cost of water to communities is 
an additional financial concern for residents. 
Equitable water pricing and housing-
affordability strategies such as low-income rate 
assistance and income-based rent structures 
will greatly assist overburdened residents in 
the region.
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Recommendations
¡¡ $$$ Partner with technology companies, 

policy hubs, and community-based 
organizations to establish workforce 
development opportunities within the 
housing and water sectors to provide 
living-wage jobs within the community and 
increase diversity across the profession. 
Excellent models include the Governor’s 
Initiative AmeriCorps program CivicSpark; 
the Eastern Municipal Water District’s Youth 
Ecology Corps, and the Fresno Economic 
Opportunities Commission’s Local 
Conservation Corps.

Silicon Valley Regional Opportunities 
and Recommendations 
Opportunities
The Silicon Valley region also has the 
opportunity to leverage existing institutional 
infrastructure such as regional collaboratives 
and integration-focused nonprofits 
organizations and community service agencies. 
Being neighbors to the San Francisco region 
allows them to participate in collaborative 
initiatives such as the Bay Area Water Supply 
and Conservation Agency and the San 
Francisco IRWM. The City/County Association of 
Governments of San Mateo County also works 
on several environmental issues, including 
housing and transportation. They encourage 
cities and counties to collaborate, and even 
though there isn’t much collaboration between 
water and planning professionals yet, they are 
well-placed and well-suited to lead the way 
toward more integrated planning.

Public transportation options in the 
Silicon Valley region are too few, and not 
enough residents take advantage of these 
systems. Improving convenient, affordable 
transportation options that allow people 
to move across the region more efficiently 
will improve overall equity and foster more 
integrated planning, reduce traffic congestion, 
and encourage smart growth.

Like the San Francisco region, the Silicon 
Valley region is a hub of technology and 
innovation. Silicon Valley can encourage 
progressive research and development of 
technologies for water conservation. Utility 
and water-conservation experts can work with 
technologists and entrepreneurs to develop 
a wide range of different types of solutions. 
Silicon Valley investments could draw more 
attention to water and energy conservation 
and the changing business models of utility 
companies, and lead to real change in the 
energy sector. 

Recommendations
¡¡ $ Work with jurisdictions in Santa Clara 

County to implement the countywide 
climate-adaptation guidebook and 
replicate the guidebook for other 
jurisdictions in the region. The guidebook 
maps out explicit steps for the region to 
achieve resilience, but success will depend 
on effective collaboration, alignment and 
accountability.

¡¡ $$$ Partner with technology companies, 
policy hubs, and community-based 
organizations to establish workforce 
development opportunities within the 
housing and water sectors to provide 
living-wage jobs within the community and 
increase diversity across the profession. 
Good models include the Governor’s 
Initiative AmeriCorps program CivicSpark, 
the Eastern Municipal Water District’s Youth 
Ecology Corps, and the Fresno Economic 
Opportunities Commission’s Local 
Conservation Corps.

Central Valley Regional Opportunities 
and Recommendations
Opportunities
Multi-benefit projects can bring better 
coordination and integration to the Central 
Valley region, where there are so many 
different interest groups – from cities and 
counties to environmental-justice and 
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agriculture coalitions. Multi-benefit projects 
can bring traditionally competitive groups 
together around a shared vision. For example, 
some Central Valley farmers use on-farm 
flooding for groundwater recharge, which is 
significantly more cost-effective than dedicated 
groundwater basins – making this a cost-saving 
strategy for many farmers.

Along with more access to multi-benefit 
projects, strong partnerships and effective 
community engagement efforts are required 
for project implementation and long-term 
monitoring and sustainability. Engaging all 
affected and interested communities in the 
region will foster innovative and integrated 
solutions to water and land use by using 
the historical and institutional knowledge of 
residents who have been living on the land for 
many generations.

Workforce development in the form of job 
training and education programs emphasizing 
collaboration skills will prepare the workforce 
for more integration between the water 
and land use sectors. Improvements and 
investment in Central Valley communities 
has the potential to displace current 
residents. Investment in the people and 
anti-displacement policies should always 
accompany investment in the infrastructure.

Compliance with the Sustainable Groundwater 
Management Act provides a perfect 
opportunity to integrate groundwater 
management with future land use decisions. 
The act can be a wonderful tool for 
integration if planners, water managers and 
residents convene to consider the potential 
opportunities. In particular, the required 
creation of a Groundwater Sustainability 
Agency can create a bridge between other 
agencies in the region.

Recommendations
¡¡ $ Engage local communities in long-

range planning and visioning. The Central 
Valley region lacks a sense of shared vision 
and path toward a resilient future in the 
face of development pressure. Without 
this vision, the region will continue to face 
difficulty integrating between water and 
land-use sectors. Bringing communities 
together across jurisdictions to determine 
what the Valley’s future will look like is the 
first step toward collaborative, integrated 
planning. 

¡¡ $$$ Provide technical assistance to 
help communities evaluate agency 
consolidation. The Central Valley is 
plagued with failing small water systems. 
New legislation (AB 2050) establishes a 
path to consolidate smaller agencies, 
but many of these agencies – and the 
communities they serve – lack the capacity 
and technical skill to adequately evaluate 
whether consolidation is the best option. 
Additional support to facilitate community-
engaged consolidation evaluations will have 
a tremendous long-term impact for the 
region. 

Los Angeles Regional Opportunities 
and Recommendations
Opportunities
The Los Angeles region has an immediate 
opportunity to capitalize on potential local 
legislation. In November 2018, Los Angeles 
County residents will vote on a proposed 
property tax that would fund stormwater 
capture, treatment and infiltration – dubbed 
the “Safe Clean Water Program.” Passing 
the stormwater fee will catalyze integrated 
multi-benefit projects and provide a steady 
revenue stream for necessary operations and 
maintenance. The initiative could help protect 
creeks and streams, build parks, liven up 
concrete landscapes, and create green space 
for the community. 
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The Los Angeles region possesses tremendous 
political power, as well as institutions with 
deep technical expertise and capacity. Its 
leaders have an opportunity to catalyze cross-
regional and inter-disciplinary partnerships 
to advance integration. Implementing the 
human right to water and addressing housing 
affordability are the two most pressing issues 
requiring significant political power.

Cities in the Los Angeles region have an 
opportunity to ensure equitable, water-smart 
development through stronger incentives 
and constraints within their general plans 
and zoning codes. Similar to Measure JJJ, cities 
can provide generous financial and process 
incentives for priority redevelopment and infill 
areas, affordability, aggressive permeability 
and on-site stormwater capture and reuse, 
highly water-efficient buildings and other 
positive features.

Recommendations
¡¡ $$$ Invest in grassroots organizing for 

self–advocacy to provide opportunities 
for the lowest-income, most-vulnerable 
communities to have a real voice in 
planning processes. This will require deep 
engagement to educate the community 
about the value of integrating water 
management and land-use planning, while 
also teaching political engagement and 
self-advocacy skills. The Community Water 
Center and Self Help Enterprises provide 
successful models for building local capacity 
to ensure equity in decision-making.

San Diego Regional Opportunities and 
Recommendations
Opportunities
The San Diego region has some excellent 
planning documents, especially the City 
of San Diego’s General Plan update, the 
Climate Adaptation Plan, the IRWM Plan 
and the Habitat Conservation Plan. These 

plans represent a significant opportunity to 
ensure regional resilience by holding local 
jurisdictions accountable to implementing 
them. A local measure proposed in San 
Diego would have required a public vote to 
approve any proposed amendments that 
would change the General Plan or increase 
density in undeveloped areas of the county 
did not make it on the November 2018 ballot. 
This would have been a strong mechanism 
for the community to better hold its leaders 
accountable.

SANDAG’s technical working group is an ideal 
venue for the region’s planners to convene, 
share ideas, and potentially converge around 
a more resilient shared vision for the region’s 
water and land use. Similarly, San Diego 
Coastkeeper is convening the heads of the 
city’s water and planning departments to align 
decision-making.  

Many San Diego residents share an interest 
in open space and natural habitats. 
Leveraging these shared principles provides 
an opportunity to engage and educate the 
community about the value and importance of 
integrating water management and land-use 
planning.

Recommendations
¡¡ $ Advocate for strong, local legislation 

that promotes affordable, efficient and 
anti–sprawl development and integrated 
water management. This includes ensuring 
equitable local implementation of the 
new Water Use Efficiency Standards (AB 
1668). Facilitating equitable local water 
agency consolidation through SB 778 will 
also support long-term integration and 
alignment. The San Diego Region can 
ensure a sustainable water future through 
its land use decision–making.
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¡¡ $$$ Invest in existing integrated 
planning efforts (such as SANDAG’s 
regional planning technical working group, 
San Diego County IRWM and the San Diego 
Climate Action Plan); and ensure plans 
are implemented. The Sonoran Institute’s 
“Growing Water Smart” program is an 
excellent model for bringing multiple 

jurisdictions through the integrated 
planning and implementation process. If 
an unbiased third–party (non–advocacy) 
organization tracks plan implementation 
through metrics and communicates key 
findings to community stakeholders, 
jurisdictions will also be held more 
accountable for their decisions.
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V. BRINGING WATER AND 
LAND-USE TOGETHER: HOW 
TO MAKE IT HAPPEN
California is extremely diverse. Each of the 
five regions represented in this study has its 
own unique geography, economy, culture and 
politics, and each area faces its own unique 
challenges with solutions that work best for it. 

California infrastructure varies by region, as 
does their primary water supply. Yet, each 
region is working within the same system of 
state laws and regulations, and dependent on 
the same statewide hydrologic system. Each 
region has its own unique microclimate, which 
will influence their vulnerability to climate-
change impacts, but the state as a whole is 
facing the same changing climate. 

While priorities vary from region to region 
and strategies for overcoming challenges 
must be tailored to each unique region, the 
same common themes emerge regardless of 
the specific context in which we are striving 
to integrate water and land use. The general 
barriers to integration and the best practices 
for overcoming those barriers exist regardless 
of the specific issues we are trying to address 
through that integration.

Similarities and Common Ground 
Across Regions
Commonalities across regions can help 
unify efforts to integrate water and land 
use. The following factors that impact water 
management and land use planning are 
shared across all five regions – indeed, all of 
California.

Virtually every community in California is 
facing a housing crisis. They lack sufficient 
housing stock – especially affordable housing 
– to meet current demand and future growth 
projections. This is especially problematic 
from an equity perspective, as communities 

already facing disadvantages are even more 
vulnerable to increasing costs. These residents 
are displaced from their neighborhoods, 
and then must travel farther distances 
to their workplaces, thus increasing their 
transportation costs and putting greater stress 
on their health and well–being. 

Communities statewide must also face 
mounting costs and potential disruption 
from failing infrastructure. Years of deferred 
maintenance and lack of investment at the 
local, regional and state level have left us with 
a $500-billion price tag statewide. Regional and 
local agencies can reduce costs and service 
disruption by coordinating infrastructure 
investment across sectors. 

California is made up of thousands of 
jurisdictions and special-purpose agencies. 
Various policy and cultural factors contributed 
over the years to the vast web of overlapping 
and often misaligned governance structures, 
the result of which is inefficiency, complexity 
and an over–abundance of plans. This is a 
challenge for every region across the state.

California’s regulatory and policy framework 
is equally complex to its governance system. 
Our regulatory process results in a plethora 
of single-purpose laws and policies that rarely 
align and sometimes counteract one another. 
This lack of statewide regulatory and policy 
drivers for integration is a missed opportunity 
and a significant barrier across the state. A 
new guidance document, Creating Sustainable 
Communities and Landscapes21, can help local 
communities overcome this challenge 

In our increasingly busy and distracted society, 
Californians’ attention and interests are 
divided among many priorities. It is easier to 
rally support around more seemingly urgent 
issues than the concept of water and land-
use integration. The difficulty in illustrating 
the importance of integration results in a lack 
of local and statewide leadership or public 
interest in the issue. 
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Major Variations Between Regions
Water and land-use integration efforts must be 
tailored to the specific needs and priorities of 
each region – no single approach will succeed 
in every region. The following are important 
distinctions between regions that will impact 
local water and land-use integration.

Density
The San Francisco and Los Angeles regions are 
largely built out, with less open space for green 
infrastructure or additional development. 
Communities in these regions are challenged 
to address population growth and increased 
housing needs within their existing footprint. 

The Silicon Valley and San Diego regions are 
relatively built out, but do still have large 
swaths of open space available for green 
infrastructure. These regions are also less 
densely populated than San Francisco and Los 
Angeles, and thus can increase housing stock 
within their existing growth boundaries.

The Central Valley is the least densely 
developed region and has the most open 
space. This provides an opportunity for 
coordinated planning and green infrastructure, 
and a risk for continued sprawl and patchwork 
development.

Cost of Living
Costs vary greatly by region. The overall cost 
of living is higher in coastal regions than in 
communities inland, and highest in the Los 
Angeles, San Francisco and Silicon Valley 
regions. The overall size of the regional 
economy, and by extension the region’s 
ability to bear the burden of infrastructure 
investments, correlates with its cost of living. 

Water costs are much higher in Southern 
California (Los Angeles and San Diego regions) 
than Northern California (San Francisco and 
Silicon Valley regions), regardless of the size 
of the local economy. Overall cost of living is 

much lower in the Central Valley, but its water 
costs are relatively high, and the region’s 
smaller economy is overburdened by the need 
for infrastructure investment. 

Water Supply
Drinking water quality is the primary issue 
in the Central Valley, but is much less of a 
problem in the other four regions. Pockets 
of the San Francisco and Los Angeles regions 
face drinking water quality issues as well, but 
these are caused by local infrastructure needs, 
rather than the water supply itself. 

Water supply reliability is a major issue in the 
Los Angeles and San Diego regions, where local 
waters sources are extremely limited. Costs for 
importing and treating water are also higher 
in these regions than the others. This is less of 
an issue in the San Francisco and Silicon Valley 
regions, where a diversified water portfolio 
increases supply reliability. The Central Valley’s 
water supply reliability is more nuanced than 
the others. While the region is relatively “water 
rich,” its agriculture-driven economy is highly 
water dependent and more vulnerable to 
changes in water supply. An overreliance on 
groundwater diminishes local water supply 
and creates competition between demand for 
residential water use and water for agricultural 
irrigation. 

Coordinated Planning and Integration
Water agencies in the San Francisco and Silicon 
Valley regions are collaborating more than 
elsewhere in the state, but these regions are 
not coordinating with local land-use planning. 

The Los Angeles and San Diego regions are 
integrating water management and land-use 
planning at the broader regional scale more 
than other regions, but not at the local level. 

Coordination between water management 
and land-use planning varies greatly from 
community to community in the Central Valley, 
with very little regional collaboration.
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Greatest Needs Across the State
Despite the variation among regions, several 
key needs persist statewide. Since water and 
land use are intertwined, the decisions made 
about each must consider the other. The 
question of inequity adds another complex 
factor to the equation. Since local government 
are often the ones making the decisions that 
affect water and land use, their role is essential 
to ensuring integration. 

California’s strong political preference for 
local control can result in misalignment with 
state priorities. In the absence of regulation 
or statewide guidance, local communities 
have little incentive to pursue equitable water 
and land-use integration. Local communities 
consequently lack the capacity to push for 
integration.

Coordination is further complicated by the 
sheer number of local and regional agencies. 
California has 58 counties, 482 municipalities 
and more than 5,000 water-related agencies. 
Overlapping jurisdiction and conflicting 
priorities significantly inhibit integration. 
Incentivizing leaders to coordinate with 
another and supporting local leaders who act 
as champions of integration will encourage 
the breaking down of these barriers. Aligning 
institutions or consolidating when appropriate 
can also create opportunities for integration. 

Entities throughout the state must make 
these decisions within the confines of existing 
resources. This includes natural resources as 
well as the built infrastructure, which can be 
used to increase the integration of water and 
land use. Protecting the available resources 
to ensure their sustainability is a key factor 
when integrating water management decisions 
with land-use planning. To accommodate 
for these limitations, water agencies should 
be encouraging water use efficiency and 
conservation through incentives. On the land 

use side, local entities should be pushing 
for infill development using smart growth 
principles to limit sprawling, patchwork 
development. 

Despite the well-recognized benefits of 
collaborative and integrated planning, it is 
hard work. Collaboration is time and resource 
intensive, requiring significant investment 
in relationship-building to garner trust 
between agencies. Integrating across sectors 
is complicated and requires vulnerability. No 
one is an expert in everything – that’s why we 
need representatives from multiple sectors 
to rely on one another to achieve the desired 
results. Overcoming competing priorities to 
achieve collaboration requires a serious shift in 
institutional culture and perspective. 

This shared mindset can be achieved through 
guidance documents and well-publicized best 
practices that are provided to all sectors for 
equitable integration of water and land use. 
This requires rigorous education and outreach 
with local elected officials, agency leads and 
the public. Through expanded engagement 
efforts, integration can become the new 
“norm” and the accepted approach to decision-
making for both water management and land 
use planning. 

Because funding is always an issue in both 
water management and land-use planning, we 
need to integrate both. While other challenges 
are important, the lack of sufficient funding is 
a consistent, primary barrier that needs to be 
overcome to adequately address the inequities 
and lack of integration currently occurring in 
both sectors. Tangible ways to secure funding 
include investing subsidies in disadvantaged 
communities to ensure access to safe, reliable 
and affordable drinking water. Similarly, 
in land use, developers would need to be 
incentivized to build affordable housing that 
considers clean, safe, reliable and affordable 
water supply. 
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Immediate Next Steps
The needs, challenges, opportunities, 
strategies and recommendations laid out in 
this report may seem daunting. Achieving 
equitable integration of water and land use is 
an ambitious goal, and will take many years 
of active engagement to reach. The following 
summary of small steps lays out various 
stakeholders can take – starting now – to 
advance this effort.  

What the State Can Do
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The State of California, its 
executive leadership and its 
many agencies and departments, 
has tremendous power and 
resources to bear on ensuring 
equity in integrating water and 

land use. The State could take these useful 
actions immediately, without needing new 
legislation: 

1.	 Review all existing and upcoming state-
funded programs for opportunities 
to prioritize integrated planning and 
multisolving projects developed at local 
scales with robust community engagement. 
This can be accomplished by incorporating 
collaboration and community engagement 
criteria in all funding eligibility guidelines.

2.	 Create a framework and best practices 
for water/land-use integration, 
following a similar process undertaken 
to develop the General Plan guidelines 
and Tribal consultation policy guidelines. 
The framework could be incorporated 
into the General Plan guidelines to better 
contextualize water and land use. At the 
very least, this guidance or framework 
should include a basic set of overarching 
“integration” principles applicable to all 
regions and agencies, as well as specific 
guidance about which agencies, planning 
processes and the types of projects 
are best suited for integration. More 

robust guidance could include regional 
analysis and process outline for achieving 
integration at various scales.

3.	 Provide guidance for regional alignment 
in planning and housing development 
to enable development of cost-effective, 
sustainable, equitable projects that 
integrate water and land use. This should 
include technical assistance to help local 
jurisdictions conduct a full analysis of their 
development codes and regulations with 
the goal of integrating and streamlining 
their permitting processes. Any permit 
streamlining should ensure equitable 
and sustainable distribution of increased 
housing and population growth, based 
on distributing density in accordance with 
available local resources and existing local 
context.

4.	 Evaluate all state level regulations that 
govern water management and land-
use planning and establish “umbrella” or 
“programmatic” permitting for multisolving 
projects that integrate water and land use. 
This approach has been highly successful 
with CEQA permitting programs for habitat-
protection and ecosystem-restoration 
projects. 

5.	 Develop a comprehensive ecosystem 
services and groundwater recharge 
agenda for state-managed lands and state-
funded projects on non-state managed 
lands. The Department of Water Resources 
has already created guidance on measuring 
ecosystem services, through the California 
Water Plan process, and some guidance 
on groundwater recharge through their 
Sustainable Groundwater Management 
Act implementation team. The Department 
of Water Resources, the California Fish 
and Wildlife Service, California State Parks 
and the State Water Board should work 
together on a comprehensive approach 
to ecosystem services and groundwater 
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recharge. This approach should include 
a statewide manual with refined best 
management practices, decision-making 
support tools and pilot demonstration 
projects.

What Foundations Can Do
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Community foundations can play 
a significant role in improving 
water and land-use integration. 
Community foundations as 
independent neutral parties are 
ideal conveners for bringing 

disparate groups together. As a voice for local 
communities, community foundations are well 
equipped to engage in the political arena and 
advocate for necessary change on behalf of 
their constituents. 

Community foundations as funders can 
leverage necessary investment in local efforts 
directly within the communities they serve. 

The following recommendations describe next 
steps for community foundations, grouped 
into three overarching themes: maintaining 
collective momentum; advocating for state 
level policy change; and investing in local 
integration.

Maintain Collective Momentum
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The Community Foundation 
Water Initiative is a successful 
model of coordinated 
investment and network 
development. By working 
together as a cohort, the 

Initiative built the group’s collective capacity to 
address interconnected state-level issues while 
also building individual capacity of each 
participating foundation to support their own 
local water-related initiatives. This momentum 
is just building, and should be nurtured for 
further impact. 

¡¡ Current cohort members should continue 
meeting together and working on collective 
water/land-use integration projects. 

¡¡ Community Foundation Water Initiative 
should share their work broadly and recruit 
additional California funders to join the 
network. 

¡¡ The Community Foundation Water Initiative 
should also engage with the national Water 
Funder Initiative to pursue coordination 
and broader impact.

¡¡ Community Foundation Water Initiative 
members should work together to organize 
and host convenings of regional thought 
leaders to share the findings of this report 
and develop tangible actions for improving 
integration within their regions. 

¡¡ The Community Foundation Water Initiative 
should also develop a coalition of water/
land-use integration advocates from 
a broad range of perspectives, to help 
continue advancing identified strategies.

Advocating for State Level Policy Change
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Community foundations can 
advance water and land-use 
integration by advocating for 
changes in state-level policies. 
Many recommendations 
surfaced during this research; 

the six listed in the “Statewide Policies to Push 
For” section are relatively achievable and 
would have a significant impact toward 
equitable integration. The Community 
Foundation Water Initiative cohort should 
choose one to three of those policies to 
develop and launch an advocacy campaign to 
advance those policy initiatives.

Investing in Local Integration
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Community foundations as grant 
makers and engagement experts 
can invest in local integration via 
leadership development, 
community education, technical 
assistance, and project funding. 

Community foundations can also fund 
legislation that mandates integrated data 
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sharing, consistency, and management across 
agencies. The Community Foundation Water 
Initiative cohort should choose one of the 
following strategies to work on collectively – 
through coordinated, statewide initiatives 
implemented locally within their regions. Once 
a strategy is selected, the cohort should work 
with key advisors to develop a more specific 
implementation plan. Individual cohort 
members should also consider investing 
independently in the other strategies. 

Leadership Development 
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Community foundations can 
educate local policymakers 
about the importance of water 
and land-use integration, and 
can convene cohorts of local 
water and land use leaders to 

interact with one another. Leadership 
development should be conducted at the basin 
or watershed scale, as the first step to 
integrating water and land use is 
understanding where your water comes from. 
Leadership development should also include 
establishing a basic understanding of the 
water/land use nexus, shared understanding 
of one another’s sectors (water knowledge for 
land-use planners; planning knowledge for 
water managers), as well as basic collaboration 
skills. 

Next steps should include collectively exploring 
opportunities to collaborate and integrate 
water and land use in each region. Effective 
models include the Water Education for Latino 
Leaders (WELL) UnTapped fellowship program 
and the Local Government Commission’s 
Association of Regional Climate Change 
Collaboratives (ARCCA). 

Community Engagement and Education 

$

Planning

Governance &
Representation

Coordination

Economics

Policy
Integration & 

Alignment

Community foundations can 
engage local community 
members and educate them 
about the value of integrating 
water management and land-use 

planning, while also teaching them political 
engagement and self–advocacy skills. As a 
cohort, the Community Foundation Water 
Initiative could invest in a shared statewide 
curriculum with regional variations, and 
simultaneously launch a collective community 
engagement campaign. Such a campaign will 
be most effective if centered around a specific 
local action or policy change. The Community 
Water Center, Self Help Enterprises, and Youth 
United for Community Action provide 
successful models for building local capacity to 
ensure equity in decision-making.

Technical Assistance to Facilitate Integrated 
Planning
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Community foundations can 
provide technical assistance to 
support water and land use 
integration in pilot communities 
through the “Growing Water 
Smart” community-assistance 

training program model. The program 
convenes multi–disciplinary teams from each 
participating jurisdiction, educates them about 
water and land-use integration, facilitates local 
visioning and goal-setting, works through 
development of a tangible action plan, and 
then provides ongoing technical assistance 
during plan implementation. 

Alternatively, foundations can build 
relationships directly with jurisdictions willing 
to improve integration and fund technical 
assistance providers to facilitate the cross-
jurisdictional collaborative process. Effective 
models of local technical assistance include 
the Central Coast Low Impact Development 
Initiative for stormwater management and the 
CivicSpark AmeriCorps program.

Projects that Integrate Water and Land Use
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Community foundations as local 
grantmakers can provide 
competitive funding 
opportunities that require cross-
jurisdictional water and land-use 
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integration for project implementation. Similar 
to the recommendations above for state 
funding programs, community foundations 
should provide project funding that requires 
collaboration and integration of water and land 
use. For example, community foundations 
could fund joint efforts to advocate for 
legislation that would support collaborative 
green infrastructure projects. Los Angeles 
Measure W initiative is a successful example. 

Stormwater green infrastructure projects are 
the most tangible and straightforward. Larger 
development projects, such as Candlestick 
Park and the Los Angeles County Stormwater 
Master Plan, will be costlier, but have greater 
impact. 

The Community Foundation Water Initiative 
could launch a collective grant program 
(competitive or noncompetitive) to implement 
similar projects in each of their regions, such 
as multisolving through stormwater green 
infrastructure projects in local parks. 

The Department of Water Resources 
Integrated Regional Water Management 
grant program and the State Water Board’s 
Stormwater Resource Planning grants 
are successful examples of incentivizing 
collaboration. 

What Other Stakeholders Can Do
The water-management and land-use planning 
sectors each rely on a wide range of actors 
to achieve their respective goals. These same 
actors – state and local agencies, NGOs and 
engaged community members – are necessary 
to achieve integration of the two sectors. 

The following actions are efforts other 
stakeholders can take to continue making 
progress toward more equitable integration of 
water and land use.  

Local Public Agencies:
Take Initiative to Start the Conversation. 
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Public-agency staff with a mind 
toward integration should start 
regular conversations and ad 
hoc meetings with their 
counterparts in other 
departments, agencies, or even 

jurisdictions. Integration begins with opening 
up lines of communication and building 
relationships. 

For example, San Diego CoastKeeper 
initiated an ad hoc coordination committee 
of city and county department heads who 
meet monthly to discuss planning and 
infrastructure. In Merced, the City’s planning 
and water-conservation departments meet 
regularly, and are working closely with 
their county colleagues and local irrigation 
districts to prepare the region’s Groundwater 
Sustainability Plan. 

Prioritizing Infrastructure Investments That 
Support Existing Communities.  
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Local communities across 
California – especially low-
income communities and 
communities of color – suffer 
from deferred maintenance of 
existing infrastructure. Investing 

infrastructure and development dollars in 
these communities, rather than developing 
new communities, is more equitable and more 
sustainable. This can be accomplished by 
conducting an internal audit of existing 
infrastructure investment needs, scheduling 
and budgeting for them, and requiring more 
stringent review of project siting to evaluate 
alignment with general plans and regional 
Sustainable Communities Strategies and 
Regional Transportation Plans. 

Local jurisdictions can also provide incentives 
– such as reducing uncertainties for 
developers for affordable housing projects, 
and streamlined permitting – for affordable-
housing development that is located in priority 
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development areas (for communities that 
have them) and consistent with both General 
Plans and Sustainable Community Strategies. 
The same applies for infill and redevelopment 
projects. These actions will help ensure 
equity, prevent environmental injustices, and 
minimize negative water and land-use impacts.

Implement Multisolving Through 
Stormwater Green-Infrastructure Projects.  
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Green infrastructure is the most 
tangible illustration of the water/
land-use nexus. Projects can be 
implemented at all scales – from 
small pocket parks and street 
medians to large regional mixed-

use spaces. Regardless of scale, projects can 
be used to educate the community (and other 
agencies) about water and land use; provide 
local green economy jobs and job training 
opportunities; and address a range of local 
infrastructure needs – such as multi-use public 
spaces, flood attenuation, water quality and 
groundwater recharge. 

Larger development and redevelopment 
projects, such as Hunter’s Point Shipyard and 
Candlestick Park in San Francisco provide more 
opportunity for collaboration and integration. 

Collaborative projects between multiple 
agencies and/or departments will yield 
the best results (municipal stormwater 
departments, parks departments, community 
development departments, transportation 
agencies, school districts, wastewater agencies, 
groundwater sustainability agencies and water 
supply agencies).  

Leverage the Sustainable Groundwater 
Management Act.  

$

Planning

Governance &
Representation

Coordination

Economics

Policy
Integration & 

Alignment

New Groundwater Sustainability 
Agencies (GSA) have an 
incredible opportunity to 
improve water and land-use 
integration. The Sustainable 
Groundwater Management Act 

requires consideration of general plans in 
groundwater sustainability plans, and vice 
versa. SGMA gave any agency with land use 
authority eligibility to serve as a GSA, therefore 
creating an opportunity for water managers 
and land managers to be equals at the table. 
Despite this opportunity, many GSAs across 
the state were formed by existing water 
agencies, without land use agency 
representation. Communities will be far more 
resilient if GSAs, cities and counties proactively 
collaborate. These agencies should work 
together to identify and protect priority 
recharge areas, develop green-infrastructure 
projects that promote recharge, and conduct 
planning using shared data – especially growth 
projections and demand forecasting. 

Groundwater Sustainability Agencies 
(and overdrafted basins operating under 
adjudications that are exempt from SGMA), 
cities and counties should also coordinate 
planning efforts with the metropolitan 
boundaries (areas of influence beyond 
jurisdictional boundaries), commute-sheds 
and Local Agency Formation Commissions 
of the communities relying on the basin’s 
groundwater. 

Ngos and Community Members
1.	 Educate yourselves and others.  
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The first step in achieving 
integration is an educated 
populace that understands 
the value and importance of 
integrating water 
management and land use 

planning. NGOs should seek opportunities 
to learn more about water and land use 
integration themselves, and then share that 
knowledge with the public in the context of 
how water and land use decisions impact 
their communities, and how integration can 
improve conditions. Youth United for 
Community Action followed a “teach the 
teacher” model to first learn themselves, 
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and then engage other community 
members in advocating for a safe, clean, 
affordable and reliable water supply. A 
similar model should be followed for water/
land-use integration.

2.	 Hold public agencies accountable.  
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City councilmembers, county 
commissioners, water agency 
board members and state 
legislators are public 
servants, beholden to their 
constituents. It is up to the 

public to engage in the local political 
process – voice our concerns and share our 
priorities with these governing bodies. 
NGOs and community members should 
engage in planning processes (such as 
general plans, groundwater sustainability 
plans and sustainable community 
strategies) to advocate for better 
coordination between agencies and more 
equitable distribution of investment in 
infrastructure.

3.	 Advocate for state policies that ensure 
integrated planning.  
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State investments should be 
directed to multisolving via 
projects developed at local 
scales with robust community 
engagement. Specific policy 
recommendations to advance 

water and land use integration are outlined 
above. NGOs should actively engage state 
agencies and legislators to push for such 
policies, and community members should 
support such policies. 

4.	 Host or sponsor local pilot projects.  
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NGOs can serve as important 
partners for local 
governments to apply for 
grant funding and carry out 
projects for which public 
agencies lack the capacity or 

expertise. With their more broad, holistic 

perspective, NGOs can guide project 
planning and implementation to ensure 
equity, collaboration, and integration 
throughout. NGOs can also help publicize 
the positive outcomes of integrated 
projects, thus encouraging other 
communities to do the same. One 
particular area ripe for local project 
participation is multisolving solutions to 
stormwater compliance, especially in 
communities with stormwater fees, so as to 
ensure that public investments provide the 
greatest range of benefits to the 
communities financing that investment. 

Signs of Hope
California acknowledges water and sanitation 
as a basic human right. Ensuring access to 
clean, safe, reliable, and affordable water 
and wastewater services for all Californians 
must be the primary objective of any effort 
to integrate water management and land-use 
planning. 

Access to affordable housing and 
transportation is inherently interconnected 
with access to drinking water and sanitation 
services. Infrastructure investments (gray 
or green), agency consolidation, future 
development patterns, policy and financing 
mechanisms that encourage integration must 
include considerations of their positive and 
negative impacts on all community members, 
especially those already facing disadvantages. 
Costs and benefits should be distributed 
equitably. Affordability evaluations must 
include not only costs, but also the ability of 
community members to pay. Those community 
members who already face disadvantages and 
are historically underrepresented in decision-
making must be effectively engaged to ensure 
their needs are met. 

Despite the many challenges and barriers 
to integration, opportunities abound in the 
Golden State. Policymakers and practitioners 
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are beginning to acknowledge that something 
needs to change about our state’s water 
management and land-use planning. 

Establishing the Integrated Regional Water 
Management program in 2005 and creating 
Metropolitan Planning Organizations to 
develop Sustainable Communities Strategies in 
2008 (via SB 375) were two early steps toward 
integration. A beneficial next step would be 
for Local Agency Formation Commissions to 
align municipal service review (MSR) data and 
information with Sustainable Communities 
Strategies, and vice versa.

The 2014 Sustainable Groundwater 
Management Act (SGMA) is another step 
toward integrating water and land use. 
The 2015 requirement to include climate 
adaptation in General Plan safety element 
updates (SB 379) is yet another step toward 
integration. The California Economic Summit 
three 1 Million Challenges integrate housing, 
jobs and water as critical to ensuring a vibrant 
future for California. 

Some coordinated planning and integration 
is already happening at both the state and 
regional scale:

¡¡ The California State University System 
recently submitted a proposal for 
evaluating opportunities to integrate water 
and land use across their campuses. 

¡¡ The Governor’s Office of Planning and 
Research is considering guidance for 
integrating water into city and county 
general plans. 

¡¡ Metropolitan Planning Organizations 
(MPOs) and Councils of Governments 
(COGs) are already integrating climate 
resilience, housing and transportation in 
their Sustainable Community Strategies. 

¡¡ Regional water collaboratives in the San 
Francisco and Silicon Valley regions unite 
water retailers (BAWSCA) and wastewater 

agencies (BAWA), while Plan Bay Area takes 
a coordinated look at regional planning for 
future growth. 

¡¡ Central Valley COGs have been mapping 
ecosystem services of working lands 
through their San Joaquin Valley Greenprint 
initiative. 

¡¡ A new NGO, Fresnoland, is working to 
integrate water and land-use planning 
within the Central Valley’s largest city. 

¡¡ In the Los Angeles region, the city and 
county are working together on a massive 
stormwater capture, treatment, and 
infiltration project that integrates water 
management with multisolving land-use 
planning. 

¡¡ The San Diego Integrated Regional Water 
Management Plan is coordinating various 
aspects of water management with land-
use planning across the region. Community 
foundations and other stakeholders can 
learn from and leverage these existing 
efforts to link and expand integration 
efforts regionally and across the state.

Successful models exist for integrating water 
management and land-use planning, from 
both within and outside California. In Florida, 
which struggles with many of the same water 
and land-use challenges as California, the state 
completely restructured its water governance 
system around watershed boundaries. Each 
water-management district sets its regional 
water budget and approves development 
projects based on available water supply and 
infrastructure capacity. Australia followed a 
similar approach amid its historic Millennium 
Drought, but took it one drastic step further 
– restructuring the island nation’s entire water-
rights structure. 

Sonoma County and the Sonoma County Water 
Agency share both geographic boundaries 
and a board of supervisors. This shared 
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governance and authority over both water 
and land-use planning encourages integrated 
planning and management. 

California’s community foundations, NGOs and 
advocacy groups have proven experience in 
building partnerships and developing political 
will to address local challenges. Interested 
stakeholders can leverage these existing skills 
to foster water and land-use integration. 

The most effective strategy will be a three-
pronged approach: (1) engaging local elected 
officials (city councils and county commissions) 
whom have the local decision-making 
authority, using state government influence 
through regulatory frameworks; (2) educate 
and empower local community members to 
advocate for better integration; and (3) provide 
funding for water and land-use practitioners 
to incentivize the difficult work of collaborating 
and integrating their operations. 

California is at a critical juncture. Intense 
pressure for further development, shifting 
hydrologic and ecological conditions, and a 
new administration present both significant 
risk and opportunity. We as a state and 
within each region can either “get it right” 
by equitably integrating water and land 
use, leading to a more resilient and vibrant 
future for all, or “get it wrong” by maintaining 
the status quo, and perpetuating historic 
inequities and exacerbating the negative 
impacts of both climate change and sprawl 
development. Community foundations as 
leaders, conveners, and funders have a unique 
opportunity to impact real and lasting change. 
The recommendations in this report provide 
the first steps for doing so.
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Term Understanding in the context of this report

Access

ensuring a clear path to opportunities for all; often in the context of 
participation and voice in decision-making or ability to experience 
benefits. e.g., beyond ensuring everyone at the table has an opportunity 
to speak, access requires that all impacted or interested parties are 
aware that the table exists and they are invited in an earnest manner to 
share their voice. 

Alignment
ensuring decisions, policies, or regulations are complementary to one 
another, rather than at conflict with one another; striving toward a 
common objective. 

Collaboration

two or more individuals or entities (e.g., departments, agencies, sectors) 
working together toward a common outcome or problem solving 
together to benefit from everyone's expertise; often in the context of 
planning processes or implementation projects 

Coordination
synchronizing the efforts of more than one individual, entity, policy 
or planning document to create a unified goal or action; often in the 
context of aligning existing regulations or planning processes 

Development
increase in economic activity or investment, such as investing in 
residential or CII infrastructure; also referring to the expansion of the 
built environment or urban foot print

Equity

the fair treatment, access, opportunity, and advancement for all people, 
while at the same time striving to identify and eliminate barriers that 
have prevented the full participation of some groups; ensuring the 
fair access to resources, voices in decision-making, and equitable 
distribution of both benefits and negative impacts 

Growth increase in population (e.g., residential, employee, or tourism) within a 
region or community

Housing single-family and multi-family residential property; may refer to 
availability of, competition for, lack of, or affordability of housing 

Integration

combining two or more policies, plans, goals, or actions into a unified 
outcome, in which each component fully complements the othes; 
often in the context of weaving water and land use policies, plans, and 
decisions into one another

Land Use
zoning decisions and other regulations and/or policy decisions that 
impact how physical property within a geographic boundary can be 
used; e.g., parks, open space, habitat, recharge, CII, residential, etc. 

Multisolving addressing more than one issue or concern through a unified, integrated 
approach; often referred to as "multi-benefit" solutions or projects 

Planning

the process of preparing for future scenarios, often in the context 
of preparing for future population growth scenarios that will affect 
the availability of resources; also referring to the professional sector 
responsible for these activities (i.e., "planners," "planning department" 
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Resilience

The ability of a socio-ecological system (e.g., a watershed, community, or 
city) to withstand external pressures or shocks - such as climate change 
variations, economic upset, or political shifts - without losing its basic 
identity or key functions.

Vibrant, Vibrance

as in vibrant communities; one in which all community members can 
thrive, regardless of socio-political factors (e.g., protected class) or 
economic status. Vibrant communities are those that promote healthy 
living, ecological sustainability, economic opportunity, valuing of arts, 
culture, and history, and ensuring dignity for all. 

Wastewater
water that has been used by humans in some fashion, and is managed 
and/or treated by a governing authority; including the decisions 
governing how that water is treated or used.

Water Management policies, regulations, and practices that impact how water is used and 
treated (including both water supply and quality)

Water Quality

the characteristics of water that determines its safety for human 
consumption and enviornmental health; often in the context of 
decisions or practices that impact those characteristics, and what that 
water can or cannot be used for 

Water Supply
the quantity of water available for an identified use, often in the context 
of sufficient quantity, reliability, and infrastructure and/or governance 
structures that provide that water. 
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Justification
California law requires all city and county 
general plans to address seven mandated 
elements: land use, circulation, housing, 
conservation, noise, open space, and safety. 
The Governor’s Office of Planning and 
Research (ORR) has further developed General 
Plan Guidelines (holistic http://opr.ca.gov/docs/
OPR_COMPLETE_7.31.17.pdf) in accordance 
with the California Government Code, which 
outline mandatory requirements for each of 
the seven elements, as well as optional topics 
that planning agencies may consider for each 
element.

Pursuant to Government Code section 
65302(d), the conservation element of all 
general plans must address the protection, 
development and use of natural resource 
systems, including a ‘portion addressing waters 
[which] shall be developed in coordination 
with any countywide water agency and 
with all district and city agencies, including 
flood management, water conservation, or 
groundwater agencies . . .’ (see Figure 2).

However the highly decentralized and complex 
nature of California’s water management 
system requires jurisdictions to coordinate 
with multiple water agencies and special 
districts, making coordination and alignment 
between water and land use planning difficult 
(see Figure 1).

Figure 2: General Plan Guidelines, Chapter 4: Required Elements, Page 110

Figure 1: Legislative Analyst’s Office, ‘Water Special Districts: A 
Look at Governance and Public Participation.’
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Additionally, general plans are not required by 
State law to follow any common structure, and 
planning agencies may choose to consolidate 
elements, add additional elements, and 
include community or specific plans as part 
of the general plan. Some elements, such as 
noise and safety, tend to have stand-alone 
policies that are easily comparable across 
plans, whereas the interrelated content of 
other elements - such as land use, open space, 
and conservation - tend to be divided into or 
spread across multiple sections of the plan. It 
is virtually impossible to determine any best 
practices or guiding framework for integrated 
planning when the disparate plans do not align 
with one-another in any tangible way.

Goal
The Purpose of the Planning Document 
Evaluation is to scan a representative sample 
of both water and land use plans produced 
by local agencies within each of the study’s 
five regions; to determine the extent to 
which these documents are complementary 
or contradictory, the extent to which these 
documents can be integrated or aligned; 
and to provide recommendations for local 
agencies to improve integration between their 
respective plans at the regional and local level.

Process
One representative county and 3 
representative cities within that county 
were identified for each region. LGC used 
CalEnviroScreen 3.0 scores to identify the 
“most disadvantaged” (scores between x-x), 
“least disadvantaged” (scores between x-x), 
and “average” (scores between x-x) jurisdiction. 
CalEnviroScreen analyses environmental, 
health, and socioeconomic information to 
produce scores for every census tract in the 
state. Analysis was limited to incorporated 
cities to ensure that each had a general plan 
for comparative purposes. Incorporated 
cities were identified by the California State 
Association of Counties (http://www.counties.

org/cities-within-each-county).

The following plans were reviewed for each 
region: 

¡¡ County General Plan (GP)

¡¡ Integrated Regional Water Management 
Plan (IRWMP)

¡¡ Regional Transportation Plan / Sustainable 
Communities Strategy (RTP/SCS)

¡¡ City General Plans (GP)

¡¡ Urban Water Management Plans (UWMP) 

Each plan was reviewed for plan content, 
stakeholder engagement, and reference of 
state policies that address water and land use 
integration.

The following representative analysis for San 
Diego County is provided for reference and 
case study purposes. 

Representative Analysis - San 
Diego County Planning Document 
Evaluation
Overview
The three representative cities identified 
were the City of San Diego (average; 
CalEnviroScreen 3.0 score of xx), National City 
(most disadvantaged; CalEnviroScreen 3.0 
score of xx), and Del Mar (least disadvantaged; 
CalEnviroScreen 3.0 score of xx). The City of 
San Diego General Plan framework includes 
community-based policy documents for more 
than 50 planning areas (called Community 
Plans or Specific Plans), which includes each of 
these cities.

The following water and land use planning 
documents were reviewed for the San Diego 
Region:

¡¡ San Diego County General Plan

¡¡ San Diego Forward Regional Plan (SANDAG)
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¡¡ SANDAG 2050 Regional Transportation 
Plan, Chapter 3 ‘Forging a Path Toward 
More Sustainable Living: A Sustainable 
Communities Strategy’

¡¡ San Diego County Water Authority Urban 
Water Management Plan (UWMP)

¡¡ San Diego Integrated Regional Water 
Management Plan (SDIRWMP)

¡¡ City of San Diego General Plan

¡¡ National City General Plan

¡¡ Del Mar Community Plan

Evaluation
San Diego County is making significant 
progress on coordinating water and land use 
planning across multiple planning agencies. 
The County General Plan is closely aligned with 
the Regional Transportation Plan / Sustainable 
Community Strategy. Specific sections of each 
where information is aligned are outlined in 
this spreadsheet: https://docs.google.com/
spreadsheets/d/16ALPr6LYWP8crPC6MPDxUt9
4JJUKQbXt0KQ6t5wYueQ/edit#gid=1085732352 

The San Diego County GP integrates water and 
land use in the following sections:

¡¡ Development—Environmental Balance 
(Sustainable Stormwater Management, 
Flooding) [3-28]

¡¡ Aquifers and Groundwater Conservation. 
[3-30]

¡¡ Integration of Natural Features in 
Villages - streambeds, low impact 
development and design

¡¡ Adequate Water Quality, Supply, and 
Protection [3-34]

¡¡ Wastewater treatment [3-35]

¡¡ Protection and Enhancement of 
Wetlands [5-8]

¡¡ Floodwater Accommodation [5-9]

¡¡ COS-4 Water Management ( [5-12] 
(Water Conservation., Drought-Efficient 
Landscaping, Stormwater Filtration, 
Groundwater Contamination, Recycled 
Water)

¡¡ COS-5 Protection and Maintenance 
of Water Resources. [5-13] (Impact to 
Floodways and Floodplains, Impervious 
Surfaces, Downslope Protection, Invasive 
Species, Impacts of Development to Water 
Quality.)

¡¡ Sustainable Agricultural Industry - Best 
Management Practices. Encourage best 
management practices in agriculture and 
animal operations to protect watersheds, 
reduce GHG emissions, conserve energy 
and water, and utilize alternative energy 
sources

¡¡ Water Supply. Ensure that water supply 
systems for development are adequate to 
combat structural and wildland fires. [7-9]

¡¡ Protection of Life and Property. 
Minimized personal injury and property 
damage losses resulting from flood 
events. (Floodplain Maps, Development in 
Floodplains, Development in Flood Hazard 
Areas, Development in the Floodplain 
Fringe) [7-18]

¡¡ S-10 Floodway and Floodplain Capacity 
[7-20] (Land Uses within Floodways, Use of 
Natural Channels, Flood Control Facilities,  
Stormwater Management, Development 
Site Improvements, Stormwater Hydrology)

¡¡ Environmentally Sensitive Road Design 
[4-14]

¡¡ Parking Area Design for Stormwater 
Runoff [4-27]

For all three cities, the conservation element 
(including the mandated water sections) 
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is dispersed across multiple elements and 
sections, making it virtually impossible to 
review all general plans in any consistent and 
comprehensive way. For example, the City of 
San Diego structures its General Plan using a 
framework of 10 elements, including land use 
concepts that are mentioned in Urban Design, 
Land Use and Community Planning and Public 
Facilities elements. The National City General 
Plan structures the mandatory requirements 
across 9 elements. The Del Mar Community 
Plan functions as a general plan and contains 
three elements: Environmental Planning, 
Transportation, and Community Development. 
It is virtually impossible to determine any best 
practices or guiding framework for integrated 
planning when the plans do not align with one-
another.

¡¡ City of SD elements (10): Land Use 
and Community Planning; Mobility 
(Circulation); Economic Prosperity; Public 
Facilities, Services and Safety; Urban 
Design(?); Recreation; Historic Preservation; 
Conservation; Noise; and Housing. 

¡¡ National City: Land Use and Community 
Character; Circulation; Housing; Safety; 
Noise and Nuisance; Open Space 
and Agriculture; Conservation and 
Sustainability; Health and Environmental 
Justice; Education and Community 
Participation

¡¡ Del Mar: all goals, objectives and 
policies were integrated into three 
Environmental Management (which 
includes an integrated section on 
conversation, seismic safety, open 
space, and safety); Transportation (which 
includes an integrated section focused on 
circulation, scenic highways, and noise); 
and Community Development (which 
includes clearly identified sections on 
land use and housing)

Recommendations 
State Level:

¡¡ Codify recommendations included in 
General Plan Guidelines into law:

¡¡ Form joint committees to synchronize 
planning timelines between water and 
land use, 

¡¡ Coordinate with local integrated regional 
water management plans (IRWM)

¡¡ Use watersheds as the planning area 
and/or explicitly acknowledge the 
relationship with an existing watershed.

¡¡ Establish an evaluation and compliance 
mechanism to ensure adequacy in plan 
alignment required by existing legislation. 

¡¡ SB 221 & 610; GC § 66473.7 - requires 
water supply districts to prepare water 
supply verifications and assessments 
for some large-scale projects, including 
subdivisions of over 500 dwelling units.

¡¡ GC § 65352.5 - When amending its 
general plan, a jurisdiction shall 
coordinate with any public water agency 
to analyze available water supply 
information and identify adequate water 
for anticipated growth.

¡¡ SB 375; GC § 65080 (b)(2)(J)) - requires 
consistency between the city or county’s 
land use plans and regional planning 
documents.

¡¡ SB 244 - requires review and update the 
Land Use Element of the General Plan to 
identify disadvantaged unincorporated 
communities concurrent with the 
requirement to update their housing 
elements.
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¡¡ SB 1000 - requires cities and counties 
with disadvantaged communities to 
incorporate environmental justice 
(EJ) policies into their General Plans, 
either in a separate EJ element or by 
integrating related goals, policies, 
and objectives throughout the other 
elements.

Regional Level:
¡¡ Establish long-term engagement 

arrangements, through the IRWM 
Stakeholder Engagement process, to ensure 
coordination between water management 
and  land use agencies (at both the regional 
and local scale).

¡¡ Water authority staff provide direct 
technical assistance, through ad-hoc 
committee meetings and technical guidance 
documents, to local land use agencies 
(e.g., cities and counties) to incorporate 
water priorities in new and redevelopment 
projects (e.g., water recycling).

¡¡ Ensure demographic shifts accounted for 
by land use planning agencies are included 
in water demand projections.

¡¡ Improve coordination between land use 
and groundwater planning, and establish 
minimum standards for sustainable 
groundwater management, to comply with 
SGMA.

Local Level:
¡¡ Use consistent language and element 

structure across all city plans within the 
County 

“Standardized designations were developed 
so that over time, community plans will 
share a common terminology, enabling 
better citywide land use analysis and 
measurement against regional programs.”

 - City of San Diego General Plan

¡¡ Prioritize equity in development and 
balance community investments 
accordingly. 

“Measures to support attainment of 
equitable development will occur as a part 
of village master plans or other long-range 
plans as appropriate. General Plan policies 
call for working toward environmental 
justice through broadening public input, 
prioritizing and allocating citywide resources 
to benefit communities in need, and striving 
for equity in environmental protection and 
in the location of undesirable land uses, 
among other initiatives.”

¡¡ Take advantage of opportunities to 
integrate water recycling and green 
infrastructure into all new development and 
redevelopment projects.
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4. Disadvantaged 
Communities 4 3 1 2  1  1 1   1 1    1  1    1       88

5. Challenges/
barriers 4   1 2 1    2   1   1   1   1  1     1 14

0

6. Overcoming 
Challenges 6 1 2 2 1 1  1   2  3  1    3 1 1 1 1 2      18

7

7. Opportunities 5 1 1 2    1  2 2  4   2  1 1    2 1     2 19
0

8. Case Studies 5   3 1     3  3 3 1   1 1 1   2 2   1  1 2 16
4

9. Questions/ Final 
Thoughts 3 1 1 1 1   1    1 2          1       96

NEED TO FOLLOW 
UP 8   4 1 1    1  1 3 1   2  3   1      1 1 15

7

Perspective 6 6 3 7 4 7 1 5 1 5 4 6 8 1 3 5 2 3 5 2 1 3 5 3 1 1 2 4 3 45
0

Foundation                              22

Land Use 3 5 1 5 2 4 1 4  3 4 3 6 1 2 4 1 1 4 1  3 4 2 1  2 3 2 28
0

Water 4 3 3 4 3 4  2 1 4 2 4 5  2 3 1 3 2 1 1 1 2 2  1  1 2 25
3

Planning 
Documents 14   6  3  1  3  1 2  1 3 2  5   4 1 1   1 2 1 26

3

General Plan 12   5  4  1  1      3 1  2   3  1   1 2  21
2

IRWM 3         2   1     1 1          1 10
0

Other Planning 
Docs 5   2   3   2  1 2  1  1  2   2 1    2  1 90

SCS 2               2              79

Stormwater Plans 2         2                    30

UWMP 1   1         1                 53

Questions                               
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POINT                               

Region 6 4 3 5 4 5  3 1 4 2 6 7 1 2 4 2 2 4 1 1 2 4 2 1 1 1 3 3 38
4

CV Region 2 1  2 2 2  1  1  2 2 1 1 1 1 1 1 1 1  2  1 1 1 1  12
2

LA Region 2   1  1    1   1    1     1        46

SD Region 3 3 2 2 1 2  1 1 3 2 3 3  1 2 1 1 3   2 2 2    2 3 20
1

SF Region 1  1 1  1  1    1 1                 48

SV Region  1  1 1 1  1  1 1  1   1  1            34

Statewide                              7

Regional Context 14 3 1 4 3 6  3 1 2 1 3 8 1  2 1 2 1   1 2 1    3 1 28
6

rural 3   1  1      2                1  82

suburban                               

urban 2 1  1  1      1 2 1              2  38

Theme 79 14 3 19 10 10  11 2 10 2 13 23 1 2 6 6 2 11 1 2 9 9 3 1 1  6 4

11
07

Accountability                               
Capacity 7   1 3 4      1 1   1   1         2  18

9

Collaboration 14 1  4 6 2  2  2 2 2 8   4  1 5 1  1 3 1    1 2 37
7

Coordination 24 2 1 7 6 1  5  4 2 2 13 1  6 1 1 5 1  1 2 2    3 3 50
1

Data & Information 
/ Research 2 1   1                         65

Disadvantaged 
Communities / 
Equity

19 10  3 4 2  5 1 1  7 6   1  1  1   1  1   4 1 26
5
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Financial 21 8 1 8 3 5  3 1 3 2 4 9 1  4 2 1 4 1  3 3     3 3 45
6

Governance and/or 
Representation 17 2  7 3 5  1  3 1 3 5   2 1 1 4 1 1 3 6   1  3 2 44

5

Incentives 9 4  6 1 2  4  1 1 1 4 1    1 2   1  1     1 20
4

Infrastructure 10 6  3 1 1  3 1   5 5               2  16
8

Integration / 
alignment 17  1 5 2 1    5 1 3 9   3 1 1 4   3 5 2    2 3 40

2

Jurisdiction 7   6  2  1  2  1 3   2 4  2   5 1     3 2 21
1

Language                1              19

Mindset / 
Conceptual 
Understanding

13 2  4 2 2  3   1 1 4  1 1   4  1 2 2       26
9

Multiple Benefits 5         3   2  1  1 1 1           69

Planning 32  1 13 6 6  1  7 1 3 13  2 4 2 2 7 1  9 5 2    5 3 54
2

Policy 18 3 1 9 3 6  2  2 1 3 4    2  4   4 2 3    1 1 33
9

Public Engagement 
/ Education 5 1  2 1 2  2  1   1   2  1 1 1 1  3   1  1 1 21

8

Regulation 17 3 3 5 2 2  1 1 2 1 3 9   1 2  4 1 1 3 2 2     2 29
3

Relationships 1 1  4  1  1     2   1   1   1 1     1  64
Technical Assistance 3 1   1   1    1           1   1    67

Topics  15 5 21 14 12  12 2 11 2 17 29 2 2 5 7 2 12  1 9 7 3 1  1 7 4 92
5

Affordability 15  1 5 1   8 1   3 6   2   1 1        1  19
5

Conservation & 
Efficiency 5 1       1 1  1 3           1      71

Development 21 5   1 10 1 11  3 2 1 10 2  3 6  4  1 10 3 1    6 2 38
2
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Groundwater 14 1  1  4   1   4 7   1 1 1 1  1    1   1  18
3

Growth 12   10 4     1 1 2 4 1  1 3    1 4  1 1   4  22
2

Habitat    1                  1     2   12

Housing 12 8  11         4   2 2  2 1        1  17
1

Reliability 2 1 1  1       2 2                 32

Stormwater 11  1 3  1     2 1 4  1 2 2 2 1   3 2      4 19
2

Transportation 2   2  1    2   1  1 1   1   1 1      1 65

Water Quality 17 3 1 1 4 2   2 1   8    1  1   1 1  1   1 1 20
3

Water Supply 29 6 3 10 7 4  4 2 4 1 8  1  3 2 2 4  1 3 3  1   3 3 41
6

agriculture 2   2  1       1               1  27

climate 2         1 1      1 1    1        39

dialogue / 
communication 5 2  3 1 1  2  2 1  3      1 1  2 2     1 2 14

4

economic 7   6 1 3  2  2  1 2  1   1 1  1 2 1     1 1 10
5

flood 2    1     2   2  1  1            1 62
implementation & 
Monitoring 12 1  4 1   2  1 1 1 4   1 1     2 2 1     1 18

8

investment  1      1        1              27

jobs 1   1 1 1       1    1      1       29

land use 9   10  4 1   3 1 1 3  1 2 2  2    1     3 2 16
9

leadership 
development 7   3      2 1 1 3   2 1  2  1 1  1  1   2 14

9

legislation 3  1 1  1             1    1       58
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schools 1    1 1      1 1                 19

skills                       1       15

specific plans 1      2                       20

unincorporated 
areas 7 1  6 1 4  1    1 3 1  1 1     3        12

5

wastewater 4   2      4 1 1 3   2 1 1 1   2 2       10
7

Totals 92
5

19
5

71 38
2

18
3

22
2

12 17
1

32 19
2

65 20
3

41
6

27 39 14
4

10
5

62 18
8

27 29 16
9

14
9

58 19 15 20 12
5

10
7  
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DEFINING THE REGION
For the purposes of this project we use the 
Central Valley Community Foundation’s 
geographic definition of the Central Valley.  The 
region comprises 6 counties: Fresno, Madera, 
Mariposa, Merced, Tulare, and Kings. There 
are 34 incorporated cities within this region, 
the largest of which is the City of Fresno with 
over 527,000 people. The region’s unique 
climate enables the Central Valley to grow over 
230 different crops and provide agricultural 
products worldwide. 

Demographics
The Central Valley region is home to over 2 
million people dispersed across nearly 18,000 
square miles. It is a diverse region with a large 
immigrant population, which contributes to 
its cultural richness. The per capita income in 
each Central Valley county is lower than the 
statewide average, and the poverty rates of 
each county are higher than the statewide 
average. This is due in part to agriculture being 
the driving industry for the region’s economy. 
Madera, Merced, Tulare, and Fresno counties 
are growing, while population in Mariposa and 

Kings Counties is declining. As cost of living 
continues to rise, particularly in the Bay Area 
and Southern California, population trends are 
expected to increase significantly throughout 
the Central Valley. 

WATER MANAGEMENT
Watersheds 

Two watersheds drain the Central 
Valley region: the San Joaquin River 
watershed, which is 15,800 square 
miles, and the Tulare Lake Basin 

watershed, which is 13,670 square miles. 
Countless small streams and rivers flow into 
the San Joaquin River, most notably the 
Merced, Tuolumne, and Stanislaus. The Kings, 
Kaweah, Tule, and Kern Rivers (among other 
smaller streams) used to flow into the Tulare 
Lake Basin, but now are all dammed for 
irrigation and urban waters supply. 

Integrated Regional Water 
Management
Integrated Regional Water Management is 
a voluntary program managed by the CA 

Equitable Integration of Water and Land Use

CENTRAL VALLEY REGION
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Department of Water Resources, in an effort to 
incentivize coordination of water management 
and planning efforts at a watershed scale. 
Seven separate Integrated Regional Water 
Management (IRWM) groups operate within 
the Central Valley Region. Each IRWM group 
is made up of various water and planning 
authorities within their geographic range. Yet 
portions of Kings, Fresno, and Merced counties 
are not included in any IRWM plans. 

Water Supply
The majority of the region’s water supply 
comes from groundwater. In the rural 
areas of the Valley, landowners pump 
water from private wells. The State Water 
Project, the Central Valley Project, and local 
water projects make up the remainder. The 
Central Valley Project is a federally owned 
water infrastructure system that stores and 
transports 7 million acre-feet of water each 
year. Most of this goes directly to agricultural 
contractors in the Central Valley region.   

The City of Fresno, which is the fifth largest 
city in the state, only recently started metering 
their residents’ water use. The recent drought 
and increasing water stress initiated a shift 
to metering – and thus more efficient water 
use. Yet the region’s agricultural sector and 
rural regions continue to operate as before. 
Many are on private, independent wells. 
Lack of coordination between the urban core 
and rural parts of the region will perpetuate 
unsustainable water management challenges.

Water Providers
There are over 50 water providers throughout 
the Central Valley including water agencies, 
irrigation districts, public utilities, and more. 
The fragmentation of these entities makes 
regional coordination extremely difficult. 

Groundwater
The Central Valley aquifer is California’s 
largest groundwater basin and is estimated 

to hold 800 
million acre-feet. 
This seemingly 
endless supply of 
water, coupled 
with the region’s 
270 days of sun 
a year, enabled 
the Central 
Valley to become 
an agricultural 
powerhouse. 
Overreliance 
on the aquifer 
and lack of regulation led to groundwater 
overdraft, subsidence, and soil compaction 
which diminishes recharge ability. Central 
Valley groundwater challenges were a major 
contributor to passage of the 2014 Sustainable 
Groundwater Management Act. SGMA requires 
all groundwater basins identified as high or 
medium priority to form new Groundwater 
Sustainability Agencies (GSAs) and develop 
Groundwater Sustainability Plans (GSPs) by 
2020 or 2022, and achieve sustainability by 
2042. 65 GSAs formed to manage the Region’s 
groundwater – adding additional layers of 
governance to the region’s already complex 
water management system. 

Water Quality & Affordability
Access to clean, safe, reliable and affordable 
water is a major challenge for Central 
Valley residents. Much of the groundwater 
is contaminated with nitrates from legacy 
agriculture, leaving it unsafe to cook with or 
drink. Other manmade and naturally-occurring 
chemicals — including arsenic, coliform 
bacteria, pesticides, disinfectant byproducts, 
and uranium — also diminish local water 
quality. Although recent legislation failed to 
create the Safe and Affordable Drinking Water 
Fund, conversations are occurring at the state 
level to ensure equitable access to water for 
all.
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CASE STUDY Preserving Land for Natural Groundwater Recharge  
City of Fresno General Plan

Until very recently, the city of Fresno has been 
dependent on groundwater for about 88% 
of its water supply. Unfortunately, the rate of 
groundwater recharge has been inadequate 
to keep up with the amount being withdrawn. 
Over the past 100 years, the city has lost 100 
feet of water from the aquifer.

The City of Fresno recently struck an 
agreement to use Fresno Irrigation District 
canals to distribute water to Fresno Flood 
Control District Basins throughout the city for 
groundwater recharge during dry months, 
the city has budgeted over $850,000 for 
constructing the connections and making 
necessary improvements such as flow 
monitoring to allow for efficient recharge. 
The city has had ongoing projects with the 
neighboring city of Clovis, the Fresno Irrigation 
District and the Fresno Metro Flood Control 
District for groundwater recharge. This 
partnership is delivering an average of about 
60,000 acre-feet of water to underground 
storage every year.

According to the city’s Urban Water 
Management Plan, as urbanization covers once 
open land with pavement, roads and buildings, 
an ever increasing volume of rain water 
can no longer soak through the soil to the 
groundwater aquifer. While there is enough 
storage capacity in the aquifer to serve the 
city’s needs, natural recharge is no longer able 
to keep pace. To replace the loss of natural 

recharge capacity, more intentional recharge 
facilities need to be created. 

The city’s 2014 General Plan supports the 
use of a natural drainage system in new 
development to capture and infiltrate water 
on site. This may be paid for by the city alone 
or in partnership with the Fresno Irrigation 
and Flood Control Districts. Most importantly, 
the new City general plan and development 
code, for the first time, limits the expansion of 
growth on undeveloped areas and redirects it 
to existing areas. This is accomplished through 
policies that support infill development and 
that establish minimum rather than maximum 
densities. These policies are projected to 
slow the urbanization of the city’s sphere of 
influence and protect lands currently available 
for natural recharge for an additional 25 years.

Because current groundwater recharge efforts 
are not keeping up with the current drinking 
water needs and are seriously depleted, 
the city is preparing to augment existing 
groundwater and surface water supplies by 
bringing water from the Kings River to a newly 
constructed southeast surface water treatment 
facility. The new water treatment plant will 
soon supply 53 percent of Fresno residents 
needs from treated water drawn from the San 
Joaquin and Kings River. It is expected that this 
will enable Fresno to meet requirements of the 
Sustainable Groundwater Management Act.
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LAND USE PLANNING 
The Central Valley region is 
characterized by rural agricultural 
communities and sprawling 
suburbs fanning out from urban 

centers as agricultural land cedes to housing 
development. Strategic land use planning is 
critical to ensuring the Central Valley has 
adequate natural resources to support its 
population growth. Development should 
continue in urban centers and already 
developed areas, leaving agricultural and 
natural lands available to provide ecosystem 
services. Regional planning provides 
opportunities for counties to work together in 
determining how and where to grow while 
preserving their own unique character.  

Landscape Features
The Central Valley’s most defining 
characteristic is likely its vast acreage of 
agriculture; it is one of the most productive 
regions in the world. This vast floodplain is the 
flattest place on Earth. The valley is bordered 
by the Coastal Range to the west and the 
Sierra Nevada to the east, and is transected by 

many rivers. The Central Valley region is also 
home to iconic geographic features: forests of 
Giant Sequoia, Kings Canyon, and the granite 
monoliths of Yosemite Valley.

Flooding 
Historically, the Central Valley region’s 
many rivers would flood every year. Urban 
development in this flood prone region 
threatens human safety and property, 
particularly during large storm events. 
Outdated infrastructure and continued 
population growth near flood-prone areas 
increases residents’ vulnerability, especially 
with future climate projections of larger, 
more frequent storms punctuating extensive 
drought periods. Widespread adoption of 
green infrastructure techniques to capture, 
treat and infiltrate stormwater, as well as 
setback levees that allow rivers to swell, will 
help alleviate some flood risk.   

Development Patterns
As cost-of-living continue to rise in other 
regions, more people are moving to the 
comparably affordable Central Valley. 
Population growth is placing development 
pressure on the region’s traditional farm lands. 
The Valley’s characteristic low-density housing 
and patchwork development away from 
urban centers overburdens natural resources 
and prevents conservation of open space. 
Better planning that encourages economic 
development in existing urban centers and 
concentrates housing of mixed densities and 
affordability in already developed areas will 
improve the region’s sustainability and social 
equity.

Transportation
Characteristic of the region’s low-density 
development, many residents live further away 
from urban centers and jobs. Public transit is 
very limited, due in part to the low population 
density, sprawling development pattern, 
and vast geographic area of the region. The 

Image from USGS California Water Science Center
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planned high speed rail line will transect 
the Central Valley region, which may spark 
additional transit development.

EQUITY
The Central Valley region faces 
many equity issues relevant to 
water and land use. A large 
proportion of the region’s 

population is Latino families in low-wage 
agricultural and service industry jobs. 
Increased demand for housing pushed costs 
up, pricing many families out of their 
neighborhoods. These same community 
members must travel long distances to get to 
work, increasing their transportation costs and 
impacting their health. Many of the region’s 
communities are unincorporated, and thus 
lack adequate land use infrastructure and 
maintenance, such as parks, roads, sidewalks, 
and stormwater management.

Access to safe, reliable, affordable drinking 
water and wastewater infrastructure is also a 
major issue in the region. Communities served 
by small rural water systems are paying their 
monthly water utility bill – for water they can’t 
use – and then also paying out-of-pocket for 
bottled water. These small water agencies lack 
the economies of scale to maintain or upgrade 
their infrastructure, and their customer base 

cannot support rate increases. These factors 
contributing to water quality and supply 
reliability challenges. 

Seemingly affordable water rates can be 
extremely burdensome on low-income families 
who have to pay more than 2.5% of their 
income on water – a threshold set by the EPA 
to determine affordability of the resource. 
These are the same community members who 
are easily overlooked in discussions around 
water and equity. Communities already facing 
disadvantages have less capacity to engage in 
governance discussions via public meetings 
or forums, and are also less likely to vote 
on rate increases. This is especially true of 
undocumented residents, those for whom 
English is a second language, and individuals 
who rent rather than own their homes.

INTEGRATION
The Central Valley region is a prime 
locale for integrating water 
management and land use planning. 
If communities across the valley 

coordinate efforts to identify inter-connected 
priority development areas away from the 
flood plain and with adequate water supply 
infrastructure they will reduce costs for public 
agencies and residents. Communities should 
also map priority groundwater recharge and 
water treatment areas, preserving those lands 
for agriculture and multi-benefit open space. 

Expert Perspectives
Water and land use experts from the Central 
Valley Region elevated 6 themes for improving 
integration.

Challenges
¡¡ Lack of a shared vision and leadership 

for the future of the Central Valley region 
stifles integration. 
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¡¡ Competition for development funds and 
natural resources prevents collaboration 
between jurisdictions and levels of 
government 

¡¡ Coordination and alignment across 
sectors and between jurisdictions is difficult 
due to the region’s vast number of water 
management and land use planning 
agencies.

Strategies & Opportunities
¡¡ Multi-benefit projects can bring 

traditionally competitive groups together 
around a shared vision, such as on-farm 
flooding for groundwater recharge. 

¡¡ Strong partnerships and effective 
community engagement efforts will foster 
innovative and integrated solutions to 
water and land use. 

¡¡ Job training and education programs 
emphasizing collaboration skills will 
prepare the workforce for more integration 
between the water and land use sectors.

¡¡ Compliance with SGMA provides a perfect 
opportunity to integrate groundwater 
management with future land use 
decisions. 

RECOMMENDATIONS
$ Engage local communities in long-range 
planning and visioning. The Central Valley 
region lacks a sense of shared vision and 
path toward a resilient future in the face of 
development pressure. Without this vision, 
the region will continue to face difficulty 
integrating between water and land-use 
sectors. Bringing communities together across 
jurisdictions to determine what the Central 
Valley’s future will look like is the first step 
toward collaborative, integrated planning. 

$$$ Provide technical assistance to 
help communities evaluate agency 
consolidation. The Central Valley is plagued 
with failing small water systems. New 
legislation (AB 2050) establishes a path to 
consolidate smaller agencies, but many of 
these agencies – and the communities they 
serve – lack the capacity and technical skill to 
adequately evaluate whether consolidation is 
the best option. Additional support to facilitate 
community-engaged consolidation evaluations 
will have a tremendous long-term impact for 
the region.
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CASE STUDY Interactive Mapping for Regional Solutions 
San Joaquin Valley Greenprint

The San Joaquin Valley Greenprint project 
grew out of the San Joaquin Valley Blueprint 
– after the Blueprint revealed the need for 
better regional mapping of the Valley’s non-
urban areas to assist land use and resource 
management decisions. The project is funded 
by a grant from the California Strategic Growth 
Council to the San Joaquin Valley Policy 
Council, managed by the Fresno Council of 
Governments, and guided by the San Joaquin 
Valley Greenprint Advisory Committee. The 
goal of the project is to promote regional 
collaboration by providing more sophisticated 
planning data to water and planning 
professionals – with a focus on sustainability 
and economic development strategies for the 
San Joaquin Valley region.

“The SJV Greenprint is primarily a collection 
of maps, assembled as a comprehensive, 
interactive database that catalogs current 
conditions and trends related to the region’s 
resources. The maps and data collected for 
the SJV Greenprint are publicly available, and 
are presented in an interactive, easy-to-use 
online tool” (UC Davis, 2015). The collection of 
maps shows how resources are interrelated 
across political boundaries and how they are 
changing under the influence of population 
growth, changing land use practices, resource 
limitations, and changing climate. 

Phase I of the Greenprint focused on 
identifying and mapping Valley resources 
for the eight counties that comprise the 

San Joaquin Valley, including Kern, Tulare, 
Kings, Fresno, Madera, Merced, Stanislaus, 
and San Joaquin Counties. The compiled 
information includes over 100 datasets related 
to agriculture, biodiversity, energy, and water 
resources, as well as supplemental datasets 
including land use planning, transportation, 
soils, and land cover. Phase II of the Greenprint 
built on the work in Phase I by demonstrating 
the real world utility of this information, as well 
as finding an appropriate platform for these 
curated resources, specifically a host that could 
provide a user-friendly interface as well as the 
capacity to update and maintain the data. The 
San Joaquin Valley Gateway, hosted by Data 
Basin, was identified as the best platform.

The San Joaquin Valley faces many 
challenges and opportunities associated 
with the management and conservation of 
water, agricultural, energy, and biological 
resources. The SJV Greenprint project was 
developed to provide reliable data in support 
of the State and Federal agencies; non-
governmental organizations; community-based 
organizations; universities and colleges; and 
individuals who are working to address these 
issues. The Greenprint was also intended to 
provide a forum for elected officials, agencies, 
local business leaders, and other stakeholders 
to collaborate on issues that affect the rural 
areas of the Valley.
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DEFINING THE REGION
For the purpose of this project, the Los 
Angeles Region is defined as the roughly 4,000 
square mile geographic boundary of Los 
Angeles County. There are 88 incorporated 
cities in LA County, but 65% of the county is 
unincorporated. 

Demographics
Over 10 million people live in Los Angeles 
County, 4 million of which are in the city of 
Los Angeles. The region, which is already 
densely developed, is expected to grow 
by an additional 1 million people by 2035. 
Communities across LA County must 
coordinate planning efforts to ensure they 
can accommodate anticipated growth without 
overstraining the region’s natural resources. 

WATER MANAGEMENT
The LA region’s water history is one 
of scarce natural supply and 
audacious human ingenuity. As 
communities struggled to provide 

adequate water for both urban and 

agricultural needs a complicated and 
fragmented governance system emerged. 
Today the region faces both water supply 
reliability, affordability, and water quality 
challenges that differ from one community to 
the next.

Watersheds
The region comprises six major watersheds: 
the Los Angeles River, the San Gabriel River, 
Dominguez Channel/Los Angeles Harbor, 
South Santa Monica Bay, North Santa Monica 
Bay, and Santa Clara river.  Few sections of 
free-flowing river remain in the region, as most 
waterways were channelized and lined with 
concrete to address local flood risk. Yet efforts 
are underway to “daylight” sections of rivers 
and streams throughout the region, restoring 
ecosystem benefits of the watersheds. One of 
the largest and well-known daylighting efforts 
has been in the works on the LA River for more 
than 30 years.

Integrated Regional Water 
Management
The Los Angeles region is part of the Greater 

Equitable Integration of Water and Land Use

LOS ANGELES REGION
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Los Angeles County IRWM Region, a voluntary 
collaborative planning group which focuses 
on water resource management and creates 
a platform for future funding. The group 
published its Integrated Regional Water 
Management Plan in 2014. The watershed 
planning areas of Los Angeles County include 
North Santa Monica Bay, Upper Los Angeles 
River, Upper San Gabriel River, Lower San 
Gabriel/Lower Los Angeles River, and South 
Bay. 

Water Supply
The arid Los Angeles region has little natural 
waters supply – with rivers that seasonally 
run dry and average rainfall below 20 inches 
a year. The region imports the majority of its 
water supply from the State Water Project and 
the Colorado River Aqueduct. Local sources 
account for approximately 1/3 of the supply 
and include groundwater, local surface water, 
and reclaimed water. Yet a major proportion 
of what is considered local water is actually 
delivered via the LA Aqueduct, conveying water 
from the Owens River over 200 miles away.

Water Providers
Nearly 100 public and private entities supply 
drinking water to LA region residents. These 
include cities, special districts, Investor Owned 
Utilities, Municipal Water Districts, and Mutual 
Water Companies. Some of these water 

providers – including the City of LA, the City of 
Compton, West Basin Municipal Water District, 
are “member agencies” to Metropolitan Water 
District of Southern California, the largest 
water wholesaler in the state. This complex, 
decentralized water governance system 
inhibits integrated planning and increases 
uncertainty about future water supply 
reliability.

Groundwater
The Los Angeles region has over 200 
community water systems, roughly one 
third of which are 100% reliant on local 
groundwater. Local groundwater is 
contaminated with trihalomethanes, arsenic, 
nitrate, perchlorate, and coliform. The 2014 
Sustainable Groundwater Management Act 
(SGMA) requires all groundwater basins 
identified as high or medium priority to form 
new Groundwater Sustainability Agencies 
(GSAs) and develop Groundwater Sustainability 
Plans (GSPs) by 2020 or 2024, and achieve 
sustainability by 2040 or 2042, respectively. 
The LA region overlies 4 medium and 4 high 
priority basins. Six new GSAs formed to 
manage the region’s groundwater – adding 
additional layers of governance to the region’s 
already complex water management system. It 
is yet unclear whether GSAs will be responsible 
for addressing groundwater quality issues. 

Water Affordability
Water rates vary widely across the Los Angeles 
region, due in part to the cost of importing 
water, and in part resulting from the region’s 
highly decentralized governance system. Local 
water agencies must invest in infrastructure 
maintenance and upgrades to secure their 
water supply, but these costs are passed on 
the customer. 

As the region grows and competition for 
available water supply rises, communities 
must work together to ensure safe, clean, 

Image from UCLA Luskin Atlas and Policy Guide 
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affordable and reliable water for all residents.  
The distribution of future rate increases is 
expected to be unequitable, furthering the 
water affordability crisis throughout the 
county.

LAND USE PLANNING 
Most of the Los Angeles region’s 
population is centered near the 
coast or around the City of Los 
Angeles. The region must carefully 

plan how to accommodate anticipated 
population growth without overextending its 
natural resources and physical infrastructure, 
or overburdening its already vulnerable 
communities. 

Landscape Features
The Los Angeles region is perhaps most well-
known for Hollywood, Beverly Hills, and its 
extensive highway system (and traffic). Yet 
geographically the region is characterized by 
stark contrast between its glittering cities and 
expansive natural lands. The region boasts 
75 miles of coastline, 1,875 square miles of 
mountains, and 129 square miles of islands. 
This includes the Angeles National Forest, San 
Gabriel Mountains, and one dozen lakes.

Flooding 
California’s largest city was developed on a 
coastal floodplain. The region has suffered 
catastrophic floods in the past, and is highly 
vulnerable to future flooding from both 
sea level rise and high rain events. Those at 
greatest risk are the roughly 14,000 people in 
the region currently living as much as 6 feet 
below sea level. Careful, integrated stormwater 
management and land use planning can help 
alleviate some of this risk. 

Development Patterns
Los Angeles developed to accommodate 
automobiles and sprawling suburbs. Sprawl 
development is highly resource intensive, and 

contributes to increased traffic congestion 
as employees commute longer distances 
to work. California’s housing shortage is 
especially acute in the Los Angeles region, 
where cost of living is one of the highest in our 
nation. Competition for housing drives costs 
up, leading to inequitable access to housing 
especially among low-income communities. 

Densely developed urban regions like Los 
Angeles have greater areas of impervious 
surface – paved or structural areas where 
water cannot soak into the soil and percolate 
down into the groundwater aquifer. This could 
impact the resilience of local water supply, but 
the region has the benefit of its less densely 
developed natural lands. The LA region can 
ensure its resilience by protecting existing 
undeveloped areas for recharge, focusing 
future development in already urbanized 
areas, replacing impervious surfaces with 
permeable paving options where possible, and 
using green infrastructure to capture and treat 
stormwater.    

Transportation
Los Angeles is rated as having the worst traffic 
in America, and the region has very limited 
public transit infrastructure. Yet the region 
is also home to advanced transportation 
technology companies. Electric vehicles and 
self-driving cars may help address air quality 
issues associated with regional traffic, but will 
do little to ease traffic congestion. The region 
is indeed making significant investments in 
multi-benefit projects that include clean public 
transportation, such as the 2016 Measure M ½ 
cent sales tax. Investments such as these are 
critical to the region’s long-term sustainability.

Roadways serve a dual purpose as flood 
management infrastructure and stormwater 
conveyance. They also contribute significantly 
to surface water pollution. Integrated solutions 
such as green infrastructure to capture and 
treat stormwater can maximize a region’s 
transportation investments. 
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EQUITY
Access to affordable housing is the 
most prominent equity challenge 
in the Los Angeles region. The 
region has not met the state’s 

requirements for affordable housing. High 
demand and limited availability of housing – 
especially multi-family unites – results in steep 
competition and rising costs for both renters 
and homeowners. Adjusted incomes are not 
keeping up with increasing housing prices, and 
the region’s poverty rate is increasing. 
Residents facing disadvantages – especially low 
wage earners – are priced out of the local 
housing market. Displacement and 
homelessness are major threats to individuals 
and families within the Los Angeles region. 
Displaced individuals must then face higher 
costs for transportation and temporary 
housing. 

Access to safe, reliable, affordable drinking 
water and wastewater infrastructure is 
another equity issue in the Los Angeles region. 
Contaminated drinking water and outdated 
infrastructure disproportionately impact low-
income residents in the region’s noncoastal 
communities. These community-members 
are paying high prices for inadequate quality 
water. Additionally, the ability to pay for water 
service varies widely across the region. A water 
rate that is affordable for a family near the 
median income level is unbearable for a family 
living at or near the poverty line. 

INTEGRATION
The unique geography and 
demographics of the Los Angeles 
region highlight the importance and 
value of water-land use integration 

to ensure the region can adequately bear the 

impacts of a changing climate. Only by closely 
aligning future development plans – for 
housing, transportation, and open space – with 
accurate water demand forecasting and 
investments in water supply reliability – will the 
region be able to meet the needs of its 
community members without overburdening 
those individuals already facing the greatest 
disadvantages. Improving equitable 
distribution of water and land use benefits 
requires regional collaboration between both 
water management and land use planning 
agencies.

Expert Perspectives
Water and land use experts from the Los 
Angeles Region elevated 6 themes for 
improving integration, the greatest of which 
was Public Engagement and Education. 
Although the  LA Region is a leader in 
integrated planning, exemplified by the 
City’s One Water LA plan,  the Mayor’s Office 
Sustainable City Plan and Los Angeles Regional 
Collaborative’s  A Greater LA Climate Action 
Framework, there is a gap between the 
planning process and its portrayal to the 
community.
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CASE STUDY East Los Angeles Sustainable Median Stormwater Capture 
Los Angeles Department of Public Works

The East Los Angeles Sustainable Median 
Stormwater Capture Project is located in the 
unincorporated area of East Los Angeles. This 
project will capture and treat approximately 
232 acre-feet (AF) of stormwater in an average 
rainfall year from a 3,000-acre tributary area. 
The water will be captured, then infiltrated to 
remove pollutants such as metals and various 
bacteria from reaching the Los Angeles River. 
Updates to the medians will include drought 
tolerant landscaping, and other amenities 
such as jogging paths and benches – providing 
benefit to the nearby residential community. A 
portion of the funding comes from the State’s 
Water Quality, Supply, and Infrastructure 
Improvement Act of 2014 (Proposition 1), 
and the project partners are Los Angeles 
County Supervisor Hilda Solis, California the 
Natural Resource Agency – Urban Greening 
Grant Program, the State Water Resources 
Control Board – Proposition 1 Stormwater 
Implementation Grant Program, and the Los 
Angeles County Flood Control District. As part 
of meeting the Proposition 1 requirements, the 
Proposed Project would include educational 
signage at the project site. Construction is 
expected to begin in Fall 2018 and last for 
approximately 12 months. 

As part of meeting the Proposition 1 
requirements, the Proposed Project would 
include educational signage at the project site. 
Construction is expected to begin in Fall 2018 
and last for approximately 12 months. 

This multi-benefit project will improve water 
quality, increase water supply and enhance 
recreation and the community. Infiltration 
wells and low impact development, such as 
bioswales, will divert and infiltrate stormwater 
runoff to help improve the water quality of 
our rivers, channels, and ocean. Wells will also 
divert stormwater runoff into underground 
aquifers, replenishing our local groundwater 
supply. Over 300 trees will be planted and 
drought tolerant landscaping will enhance 
the community space and reduce the effects 
of greenhouse gases. Furthermore, passive 
recreation and educational signage will 
enhance the community space and increase 
public awareness on sustainable development.

Multi-benefit projects can help to identify 
project partners as projects with multiple 
benefits can help to leverage funding. There 
are opportunities for collaboration and 
partnering between the County of Los Angeles 
and other cities within the watershed area.
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CASE STUDY Connecting Cities to Nature  
Ballona Wetlands, City of Culver City

Numerous studies of the hydrology of 
wetlands have shown that they are a central 
focus of groundwater recharge. The Ballona 
Wetlands sit on land owned by the State of 
California, just south of Marina del Rey. They 
were once a 2,000-acre area overflowing with 
fish and waterfowl. Almost 100 years ago, 
Ballona Creek was transformed into a nine-
mile concrete flood protection channel, which 
blocked the flow of saltwater, and reduced the 
amount of freshwater in the wetlands. Today, 
the topography is mostly cement, leaving 
only a very small percentage of wetlands in 
this watershed. Cemented streets have lead 
to increased runoff and pollutant infiltration, 
which ultimately makes its way to the Ballona 
Creek, and eventually to the Pacific Ocean.

Today, more than 95% of Southern California’s 
wetlands have been lost due to human 
development – the largest loss of any region in 
the nation. Wetlands are important for many 
reasons - they are a rest stop for birds, shelter 
for young fish, a water filtration system, a 
source of groundwater recharge, air purifier, 
and great source of local pride and beauty.

After the State acquired the land, they released 
a study that explored a range of potential 
infrastructure improvement projects, new 
structures and more access and activities for 
the public. Partnership were formed in order 
to investigate the feasibility of features such 
as bike trails, community centers, outdoor 
classroom and walking paths.

Stakeholders have witnessed progress being 
made since then, such as the Milton Street 
Park project (a $3MM linear park) adjacent 
the bike trail, which has added aesthetic 
appeal and a much needed rest stop for users 
of Ballona Creek trail. Significant bike path 
improvements in recent years include native 
landscaping, artist-designed gates, benches, 
drinking fountains, murals and other projects 
by public agencies and local non-profit 
organizations. Other opportunities include the 
integration of an educational component to 
the creek, i.e., using the creek as an outdoor 
classroom. This is the sort of necessary 
measures which must be pursued, in order 
to ensure that the younger generation better 
understands and appreciates what the creek 
has to offer to their neighborhood, but even 
more importantly to the region at large.
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Challenges
¡¡ Fragmented governance and lack 

of representation impact already 
overburdened communities. LA County 
contains over 200 small water agencies, 
there is no continuity in governance or 
management between neighborhoods. 
Seventy percent residents in the City of 
LA rent their homes. Local water agency 
boards are elected by and are therefore 
accountable to the property owners, not 
necessarily residents. 

¡¡ Housing and water affordability are 
critical issues in the LA region. Local 
developers are challenged to design 
projects that meet subsidy and funding 
program requirements to maintain 
economic feasibility.  Demand for single-
family homes encourages further sprawl 
development and drives up costs. Water 
projects in lower income neighborhoods 
often do not pass feasibility analysis, 
so water agencies are forced to pass 
infrastructure costs onto residents via 
metering. Yet many of the region’s lowest 
income communities already have some of 
the region’s highest water bills. 

¡¡ Lack of coordination and alignment at 
the local level inhibits integrated planning 
and management.  Little coordination 
exists between local land use planning 
agencies (i.e., development and permitting 
departments) and local water supply 
agencies. Coordinating development 
entitlements with water service agreements 
would improve integration.

¡¡ Public awareness of water and land use 
issues in the LA Region is significantly 
lacking. Additional community 
engagement and education beyond water 
rates and public safety is necessary to 
enhance political will for integration. 

Strategies & Opportunities
¡¡ In November, LA County voters will decide 

on a new property tax to fund stormwater 
capture, treatment, and infiltration. 
Passing the stormwater fee will catalyze 
integrated multi-benefit projects and 
provide a steady revenue stream for 
necessary operations and maintenance. 

¡¡ The LA Region possesses tremendous 
political power, as well as institutions 
with deep technical expertise and capacity. 
The region’s leaders have an opportunity 
to catalyze cross-region and inter-
disciplinary partnerships to advance 
integration. Implementing the human 
right to water and addressing affordability 
are the two most pressing issues requiring 
significant political power.

¡¡ Cities in the LA region have an opportunity 
to ensure equitable, water-smart 
development through stronger 
incentives and constraints within their 
general plans and zoning codes. Similar 
to Measure JJJ, cities can provide generous 
financial and/or process incentives for: 
priority redevelopment and infill areas, 
affordability, aggressive permeability and 
on-site stormwater capture and reuse, 
highly water efficient buildings, and other 
positive features. 

RECOMMENDATIONS
$ Advocate for state-level legislation to 
implement the human right to water: 
ensuring all Californians have access to 
clean, safe, reliable and affordable drinking 
water and sanitation services. This includes 
supporting potential legislation similar to the 
following bills:

¡¡ SB 623 or SB 844 & 845 that would establish 
a safe drinking water fund
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¡¡ SB 778 which incentivizes water agency 
consolidation

¡¡ AB 1668 which establishes indoor and 
outdoor water use efficiency standards

¡¡ SB 1000 which requires all General Plans to 
include an Environmental Justice element

¡¡ Strengthening “show me the water” 
requirements (SB 221 & 610) to ensure 
more explicit alignment between 
development plans and urban water 
management plans

$$ Provide venues for local leaders in both 
the water & land use sectors to interact 
with one another. Participants should include 
department heads from city and county 
planning, public works, community and 
economic development, stormwater, and local 

and regional water supply and wastewater 
utilities. Effective models include the Sonoran 
Institute “Growing Water Smart” program 
and the Local Government Commission’s 
Alliance of Regional Collaboratives for Climate 
Adaptation (ARCCA). 

$$$ Invest in grassroots organizing for self-
advocacy; to provide opportunities for the 
lowest income, most vulnerable communities 
to have real voice in planning processes. This 
will require deep engagement to educate the 
community about the value of integrating 
water management and land use planning, 
while also teaching them political engagement 
and self-advocacy skills. Community Water 
Center and Self Help Enterprises provide 
successful models for building local capacity to 
ensure equity in decision-making.
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DEFINING THE REGION
For the purpose of this project, the San 
Diego region is defined as the more than 
4,000 square-mile geographic boundary 
of San Diego County. The region includes 
18 incorporated cities and stretches to the 
southwestern most portion of the United 
States.

Demographics
The San Diego region is home to 3.3 million 
people, with a population density of about 
785 people per square mile. The region is 
on par with the rest of the state for income 
demographics, with a slightly lower poverty 
rate.

WATER MANAGEMENT
The San Diego region’s arid climate 
and limited local water supply 
necessitate innovation and 
efficiency. Despite a 33% increase in 

population in recent decades, the region 
successfully reduced their total water use by 

roughly the same percent. Water management 
within the region is centralized in a comparably 
smaller handful of agencies, enabling 
innovation and efficiency across the region. 

Watersheds
The San Diego region encompasses portions 
of seven different watersheds: originate or 
traverse through the County of San Diego.  
They are the Santa Margarita, San Luis Rey, San 
Dieguito, San Diego, Sweetwater, Otay, and 
Tijuana River Watersheds.

Integrated Regional Water 
Management
Two Integrated Regional Water Management 
groups — voluntary planning collaboratives 
—  operate in the region: The San Diego 
IRWMP and Anza Borrego Desert IRWMP. 
The San Diego IRWMP is administered 
and implemented by a Regional Water 
Management Group comprises the San Diego 
County Water Authority, City of San Diego, 
and County of San Diego. The region relies 
heavily on imported water and infrastructure 
outside their jurisdictional boundaries. This 

Equitable Integration of Water and Land Use

SAN DIEGO REGION
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requires careful coordination between multiple 
agencies and jurisdictions for water supply 
reliability. The Anza Borrego Desert IRWM falls 
in the eastern portion of the county and is 
entirely reliant on local groundwater supply.

Water Supply
The San Diego region used to rely almost 
entirely on imported water from the Colorado 
River and State Water Project, delivered by 
the Metropolitan Water District of Southern 
California. Recent water shortages prompted 
the San Diego County Water Authority to 
diversify the region’s water supply portfolio. 
The region’s water supply now includes 
groundwater, recycled water, seawater 
desalination, and conservation.

Image from UCLA Luskin Atlas and Policy Guide 

Water Providers
The San Diego County Water Authority 
(SDCWA) is the primary water provider for 
the region, supplying water to 24 retail water 
agencies. These include cities, special districts 
and the Camp Pendleton military base. 
San Diego County Water Authority’s recent 
investments greatly improve the region’s water 
supply reliability.  

Groundwater
Groundwater demand in the San Diego region 
often exceeds recharge, especially in drought 
years when surface water deliveries are 
curtailed. The San Diego region sits atop five 

groundwater basins designated as medium 
priority by the state. The 2014 Sustainable 
Groundwater Management Act (SGMA) 
requires all groundwater basins identified as 
medium priority to form new Groundwater 
Sustainability Agencies (GSAs) and develop 
Groundwater Sustainability Plans (GSPs) by 
2022, and achieve sustainability by 2042. Four 
new GSAs formed to manage the region’s 
groundwater – adding additional layers of 
governance to the region’s already complex 
water management system. 

Water Affordability
Water rates in the San Diego region are higher 
than other parts of the state, as water agencies 
must cover the cost of importing water great 
distances and treating poor quality water to 
drinking water standards. Recent investments 
in supply reliability must also be borne by 
the customer, as in the case of San Diego’s 
new Poseidon desalination plant. The high 
infrastructure price tag coupled with the 
increased cost of desalted water add pressure 
to community members already burdened by 
some of the highest water bills in the state, if 
not the nation. San Diego’s residential water 
bills are expected to increase as a result of 
the desalination plant, when other more 
affordable methods of increasing water supply 
reliability are yet available.  

LAND USE PLANNING 
Most of the San Diego region’s 
population is centered near the 
coast or around the City of San 
Diego. The region must carefully 

plan how to accommodate anticipated 
population growth without overextending its 
natural resources and physical infrastructure, 
or overburdening its already vulnerable 
communities. 
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Landscape Features
The San Diego region is known for its beautiful 
beaches along the 70 miles of coastline, as 
well as its southern border with Tijuana, 
Mexico. The region also boasts mountain 
ranges reaching 6,500 ft in elevation. Due to its 
topography and geography, San Diego is prone 
to severe wildfires, further complicating land 
use planning. 

Flooding 
Low-lying portions of the San Diego region 
are prone to flooding, and have suffered 
several large floods from storm events causing 
millions of dollars in damage. Anticipated 
climate change impacts, with more variable 
precipitation patterns and sea level rise, will 
exacerbate flood risks. Flood-impacted areas 
are often also communities facing other 
disadvantages. These communities have fewer 
resources to prepare for or rebound after a 
flood.

Development Patterns
As with the rest of the state, the San Diego 
region is currently experiencing a housing 
crisis. To meet the current housing demand, 
the pace of development is quickening. Rapid 
development pressure, especially in the 
rural eastern portion of the region, inhibits 
integrated planning and threatens open space. 
Current planning efforts seeking to combat 
climate change prove to encourage sprawl. 
Future integrated water and land use planning 
that concentrates new development within the 
current urban footprint is necessary to ensure 
the region is resilient to future climate impacts.

Transportation
Public transportation throughout San Diego 
county is managed by the Metropolitan Transit 
System, which has several subsidiaries that 
include bus and trolley services. Continued 
investment in public transportation 
infrastructure near housing and employment 

centers ensures equitable development. 
Roadways serve a dual purpose as flood 
management infrastructure and stormwater 
conveyance. They also contribute significantly 
to surface water pollution. Integrated solutions 
such as green infrastructure to capture and 
treat stormwater can maximize a region’s 
transportation investments.

EQUITY
Access to affordable housing is one 
of the San Diego region’s greatest 
equity challenges. The region’s 
median home price is one of the 

highest in the state. High demand and limited 
availability of housing – especially multi-family 
unites – results in steep competition and rising 
costs for both renters and homeowners. 
Residents facing disadvantages – especially low 
wage earners – are priced out of the local 
housing market. Displacement and 
homelessness are major threats to individuals 
and families within the San Diego region. 

Water affordability is another equity issue in 
the San Diego region. The ability to pay for 
water service varies widely; a water rate that 
is affordable for a family near the median 
income level is unbearable for a family living at 
or near the poverty line. 

INTEGRATION
The San Diego region is a prime 
locale for integrating water 
management and land use planning. 
If communities across the region 

coordinate efforts to identify inter-connected 
priority development areas within already 
developed areas they will reduce costs for both 
public agencies and residents. Communities 
should also map priority groundwater 
recharge and water treatment areas, 
preserving those lands for agriculture and 
multi-benefit open space.
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CASE STUDY Kellogg Park Green Lot Infiltration Project 
City of San Diego

Green infrastructure and other low impact 
development techniques help manage 
stormwater runoff and provide important co-
benefits to communities that can align with 
climate action planning priorities. 

The California State Water Resources Control 
Board created Areas of Special Biological 
Significance (ASBS) to protect our oceans and 
prevent pollution within some of the most 
pristine and biologically diverse sections of 
California’s coast. La Jolla is home to two ASBS, 
which encompass a large portion of the La Jolla 
Shores marine environment. 

To protect the water environment off the 
coast, pollution and other waste discharges 
into the ASBS are prohibited by the California 
Ocean Plan. 

Kellogg Park in La Jolla Shores was identified 
by the city of San Diego as an opportunity to 
develop a project to address the issue of runoff 
in the ASBS. The Kellogg Park Green Lot project 
was designed to remove 18,000 square feet of 
asphalt concrete - replacing it with pavement 
that will allow the city to capture large 
amounts of surface water. They also included 
elements that allowed them to capture runoff 
from the parking lot and nearby public right-of-
way. The captured water was then filtered to 
minimize pollutants. Additionally, a “vegetated 
bioswale” and filter bed were added in order to 
further capture and infiltrate runoff.
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CASE STUDY Innovative Partnerships and Initiatives 
San Diego Regional Climate Collaborative

The San Diego Regional Climate Collaborative 
(SDRCC) was launched in 2012 as a network 
designed to support public agencies with 
preparing for the impacts of climate change 
and mitigate greenhouse gas emissions. The 
San Diego region faces a number of threats 
exacerbated by climate change, including 
diminishing water supplies, increasing wildfire 
risks, rising temperatures, and increasing 
coastal flooding and erosion due to sea-level 
rise.

SDRCC supports local governments and 
regional agencies across San Diego County to 
respond to these impacts, reduce emissions, 
and foster a clean energy and vibrant economy 
and community. SDRCC was initially formed 
by five public agencies (the Cities of Chula 
Vista and San Diego, the County of San Diego, 
the Port of San Diego, and the San Diego 
Association of Governments, or SANDAG); the 
University of San Diego (USD); the region’s 
energy utility, San Diego Gas & Electric 
(SDG&E); and The San Diego Foundation 
(TSDF). 

The collaborative’s mission is to create regional 
partnerships between the region’s residents, 
local businesses, public service agencies, and 
private companies. The collaborative also 
works to create a network for public agencies 
to learn from each other and to plan for the 
impacts of climate change.

SDRCC provides a venue for cross-jurisdictional 
and cross-sectoral dialogue. The collaborative 
organizes regular workshops 

and trainings for local decision-makers on 
climate-related topics of interest, as well 
as provides direct technical assistance to 
jurisdictions in the region. In addition to 
coordinating stakeholders and providing 
networking opportunities, SDRCC has also 
helped build new innovative partnerships in 
furtherance of specific climate-related goals 
and initiatives, such as the Climate Science 
Alliance. 
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Expert Perspectives
Water and land use experts from the San 
Diego Region elevated 6 themes for improving 
integration, the greatest of which are Public 
Engagement/Education and Jurisdiction. 
Although land use planning within the 
region is fairly well aligned, public education 
and engagement at the regional and local 
levels is still a barrier. Further, individual 
jurisdictions are not integrating water and land 
use planning at the local level, despite their 
regional land use planning alignment. The 
region has so many layers of governance and 
planning, it is extremely difficult to coordinate 
efforts. Often different water departments 
within a single agency are not even 
coordinating. Streamlining or consolidating 
planning processes and coordinating 
efforts would significantly improve water 
management and land use planning in the San 
Diego Region.

Challenges
¡¡ Fragmented governance and overlapping 

jurisdictions with disparate planning 
processes inhibits integrated planning 
and management.  San Diego County 
comprises 24 retail water agencies serving 

19 jurisdictions. To achieve regional-scale 
resilience, all jurisdictions’ plans must be 
aligned.

¡¡ Political pressure to develop and 
apathy toward smart growth priorities 
threaten the region’s long-term resilience 
and affordability. The San Diego Region is 
already facing a housing and affordability 
crisis. Despite a laudable general plan 
update with urban growth boundaries 
and water efficiency targets, some local 
jurisdictions continue to allow (or even 
promote) sprawl through general plan 
amendments or variances. 

¡¡ Limited funding availability and 
misalignment between funding 
programs for all services – but especially 
water infrastructure and affordable housing 
– creates tension between public agencies 
and the community. Some agencies (both 
water and land use) try to “build their way 
out of the problem” and pass costs on to 
their already overburdened constituents. 
For example, the new desalination plant is 
costing every San Diego family $50/year.

Strategies & Opportunities
¡¡ The San Diego Region has some excellent 

planning documents, especially the City 
of San Diego general plan update, the 
Regional Sustainable Community Strategy, 
the IRWM Plan, and habitat conservation 
plans. These plans present a significant 
opportunity to ensure regional resilience 
by holding local jurisdictions accountable 
to implementing these plans. A local bill on 
the November ballot that will require all 
land use decisions to go to public vote is 
one strong mechanism for the community 
to hold its leaders accountable.  

¡¡ The SANDAG (San Diego Association of 
Governments) technical working group is 
an ideal venue for the region’s planners 
to convene, share ideas, and potentially 
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converge around a more resilient shared 
vision for the region’s water and land 
use. Similarly, San Diego Coastkeeper is 
convening the heads of each of the city’s 
water and planning departments to align 
decision-making.  

¡¡ Many San Diego residents share an interest 
in and/or value for open space and natural 
habitat. Leveraging this shared interest 
provides an opportunity to engage the 
community and educate them on the 
value and importance of integrating water 
management and land use planning.

RECOMMENDATIONS
$ Advocate for strong, local legislation 
that promotes affordable, efficient, & anti-
sprawl development and integrated water 
management. This includes the November 
ballot measure that would require all land 
use decisions go to public vote, and ensuring 
equitable local implementation of the new 
Water Use Efficiency Standards (AB 1668). 
Facilitating equitable local water agency 
consolidation via SB 778 will also support long-
term integration and alignment. The San Diego 
Region can ensure a sustainable water future 
through its land use decision-making.

$$ Build local political will and 
understanding around water and land use 
integration by convening and educating 
local leaders. Currently, robust planning 
documents are easily ignored and policies to 
ensure resilience are easily bypassed in favor 
of inequitable sprawl development and big 
infrastructure projects. Developing a coalition 
of informed and passionate local decision-
makers will combat this short-sightedness. 
LGC’s Capital Region Dinner Forums, Water 
Education for Latino Leaders UnTapped 
Fellowship, and Water Solutions Network 
are effective leadership development and 
coalition-building models.  

$$$ Invest in existing integrated planning 
efforts (such as SANDAG’s regional planning 
technical working group, San Diego County 
IRWM, and San Diego Climate Action Plan); and 
ensure plans are implemented. The Sonoran 
Institute “Growing Water Smart” program 
is an excellent model for bringing multiple 
jurisdictions through the integrated planning 
and implementation process. Additionally, 
if an unbiased third-party (non-advocacy) 
organization tracks plan implementation via 
metrics and communicates key findings to 
community stakeholders, jurisdictions will be 
held more accountable for their decisions.
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DEFINING THE REGION
For the purposes of this project, the San 
Francisco region comprises the following five 
counties: Alameda, Contra Costa, Marin, San 
Francisco, and San Mateo; and encompasses 
65 cities. All data presented herein refers to 
these geographic boundaries.

Demographics
The San Francisco region is home to 4.6 
million people – that’s 11.5% of the state’s 
population. The region’s population is steadily 
increasing, which will continue to strain 
available land and water resources. A growing 
economy and job opportunities are drawing 
younger people to the region, especially in 
San Francisco and San Mateo Counties, where 
the median age has actually decreased. As the 
region’s population grows and becomes more 
youthful, it is also becoming more ethnically 
diverse, with growing Hispanic and Asian 
populations. 

This diversity correlates to wealth disparity. 
While the San Francisco region has significantly 
higher income ($103,000) than the state 

average ($77,000), the regions percentage of 
people living in poverty is also higher than the 
state average.

WATER MANAGEMENT
The unique geography of the San 
Francisco region, nestled between 
the Pacific Ocean and steep 
mountains of the Coastal Range, 

limits available land and water resources for 
communities surrounding the San Francisco 
Bay. Thanks to human ingenuity and 
infrastructure investments, the region secured 
a reliable water supply drawing on natural 
resources from hundreds of miles away. 
Effective water use efficiency and conservation 
efforts enable the region to continue growing 
without increasing its overall water footprint. 
The San Francisco region will need to augment 
its water supply and/or continue to reduce its 
per capita water use if it is to accommodate 
continued population growth. 

Watersheds
The entire five-county region is encompassed 
within the San Francisco Bay watershed. Many 

Equitable Integration of Water and Land Use

SAN FRANCISCO REGION
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local streams and tributaries, as well as urban 
and suburban stormwater runoff drain into the 
Sacramento - San Joaquin Delta, a confluence 
of two large rivers, which then flow into the 
Pacific Ocean via the San Francisco Bay. This 
watershed is part of a vast, complex estuary 
ecosystem of great importance to the entire 
state – for both its ecological value and its role 
in statewide water conveyance.

Integrated Regional Water 
Management
The Bay Area IRWM group – a voluntary 
planning collaborative – comprises 9 counties, 
including the 5 counties of the San Francisco 
region. Nineteen public agencies and NGOs 
participate in collaborative planning efforts 
and project identification for competitive 
funding. The IRWM group updated their plan 
in September 2014, with an emphasis on 
regional collaboration and integration of water 
resource management.

Water Supply
The San Francisco region has very limited local 
water supplies (e.g., groundwater and recycled 
water), and is therefore highly dependent on 
imported surface water supplies from regional, 
state, and federal infrastructure projects.

The City of San Francisco, for instance, receives 
its water from the historically controversial 
Hetch Hetchy system piped in from 167 miles 
away in the Sierra Nevada mountains.

Hetch Hetchy Reservoir, USGS 

Water Providers
The San Francisco Public Utilities Commission 
is the major water supplier for the region. 
One-third of their water goes directly to “retail” 
customers – residents and businesses who 
pay a water bill to the Utility. The other two 
thirds of SFPUC water is “wholesale” – sent to 
27 municipalities, water suppliers, and private 
entities in Alameda, Santa Clara, and San 
Mateo counties, who then distribute the water 
to their own customers.  This is a complex 
governance and management network to 
provide water to the Region’s 4.6 million 
residents.

Groundwater
The San Francisco Region sits atop four 
groundwater basins ranked “medium priority” 
(based on degree to which the groundwater 
aquifer is overdrafted). The 2014 Sustainable 
Groundwater Management Act (SGMA) 
requires all groundwater basins identified as 
medium priority to form new Groundwater 
Sustainability Agencies (GSAs) and develop 
Groundwater Sustainability Plans (GSPs) by 
2022, and achieve sustainability by 2024. Nine 
new GSAs formed to manage the Region’s 
groundwater – adding additional layers of 
governance to the region’s already complex 
water management system.

Water Affordability
The San Francisco region is highly reliant on 
imported water supplies. Water agencies are 
proactively working to increase local water 
independence – through efficiency, recycling, 
and other technologic advances. But these 
methods are expensive, and require water 
agencies to increase water rates for their 
customers. Community members living in 
poverty are the most impacted by these 
increased costs, and yet are easily overlooked 
in discussions around water and equity. 
This is due in part to the false assumption of 
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ubiquitous wealth in the San Francisco region. 
Communities already facing disadvantages 
have less capacity to engage in governance 
discussions via public meetings or forums, and 
are also less likely to vote on rate increases. 
This is especially true of undocumented 
residents, those for whom English is a second 
language, and individuals who rent rather than 
own their homes.
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CASE STUDY Recharge Net Metering Pilot Program 
UC Santa Cruz

In October 2016, the University of California at 
Santa Cruz (UCSC), the Resource Conservation 
District (RCD) and the Pajaro Valley Water 
Management Agency (PV Water) started the 
Recharge Net Metering program. The Pajaro 
Valley Water Management Agency is a special 
district created by the State Legislature. This is 
a unique 5-year pilot program that provides a 
financial incentive to landowners in the form 
of a rebate issued by PV Water for building 
a managed aquifer recharge (MAR) system 
on their property, where it can seep into the 
ground and recharge underground water 
aquifers.

The program will be tested for five years 
to assess the benefits to the Pajaro Valley 
Groundwater Basin and its residents. The 
primary focus of the program is on stormwater 
collection from hillslopes linked to infiltration, 
using a variety of techniques, to improve 
groundwater supplies. We refer to this as 
“distributed stormwater collection - managed 
aquifer recharge,” or DSC-MAR. The functional 
of goal the ReNeM program is to offset some 
of the on-the-ground costs associated with 
operation and maintenance of DSC-MAR 
projects.

This groundbreaking program has occurred 
through the agency’s partnership with the 
Resource Conservation District of Santa Cruz 
County and UC Santa Cruz Professor Andrew 
Fisher.  

Fisher’s team has mapped the lands in the 
district that have the hydrologic and geologic 
conditions necessary to absorb stormwater 
and recharge the aquifer. Some property 
owners in these areas are being offered a 
reduction in the Water District’s groundwater 
pumping fees proportional to the volume of 
water that they have captures and percolated 
into the aquifer. This program has been 
termed “Recharge Net Metering (ReNeM).” 

The Resource Conservation District has 
contracted for the management of the 
program with the University providing the 
technical information needed to perform the 
recharge net metering calculations.

First initiated in 2016, the first year of the 
recharge net metering program tested on a 5 
acre parcel of farmland was highly successful 
and has since been expanded to other 
properties.
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LAND USE PLANNING 
The San Francisco region is 
expected to nearly double in the 
next twenty years. To 
accommodate that growth, the 

Association of Bay Area Governments (ABAG) 
and Metropolitan Transportation Commission 
(MTC) created Plan Bay Are 2040. The plan’s 
land use and transportation strategies address 
two main goals: 

1.	 Reduce per-capita carbon dioxide emissions 
from passenger vehicles

2.	 Provide adequate housing for projected 
population growth. 

Landscape Features
The region’s most iconic feature is of course 
the 550 square mile San Francisco Bay, 
which each of the five counties border. The 
San Francisco region’s geography is a mix of 
rolling foothills and rugged mountains from 
the ancient volcanic coastal range. Five major 
rivers feeds into the Bay-Delta which forms 
the largest estuary ecosystem on the west 
coast, draining over 60,000 square miles into 
the Pacific Ocean. Several major fault lines 
run through the five-county region, making 
the area highly susceptible to earthquakes. 
Communities closest to the bay rest on water-
saturated soils, which are much more prone to 
damage from post-earthquake liquefaction.

Flooding 
Flooding is a serious threat to many areas of 
the San Francisco region, particularly those in 
low lying areas. Flooding occurs as a result of 
poor drainage during heavy storms as well as 
sea level rise impacting the Bay. Low-income 
communities tend to be most impacted by 
flooding, as their neighborhoods are often in 
greater need of infrastructure improvements, 
and they are least able to repair damage 
caused by flooding. Additionally, these 

communities often lack the economies of scale 
to adequately prepare for the risk of sea level 
rise.

Development Patterns
The San Francisco Region is an extremely 
densely-developed. The City of San Francisco 
has been a world-recognized metropolitan 
center for generations. As San Francisco 
became built out, the regional areas became 
increasingly urbanized. This is due in part 
to sharp rises in population. The primary 
development challenge in the region is 
meeting the demand for housing, especially 
affordable housing for lower income residents. 

Densely developed urban communities like 
the San Francisco region have greater areas 
of impervious surface – paved or structural 
areas where water cannot soak into the soil 
and percolate down into the groundwater 
aquifer. This ultimately limits the resilience of a 
region’s local water supply. The San Francisco 
region can improve its resilience by protecting 
existing undeveloped areas, focusing future 
development in already urbanized areas, 
replace impervious surfaces with permeable 
paving options where possible, and using 
green infrastructure to capture and treat 
stormwater.

Transportation
The San Francisco Region is an extremely 
densely-developed. The City of San Francisco 
has been a world-recognized metropolitan 
center for generations. As San Francisco 
became built out, the regional areas became 
increasingly urbanized. This is due in part 
to sharp rises in population. The primary 
development challenge in the region is 
meeting the demand for housing, especially 
affordable housing for lower income residents. 

Densely developed urban communities like 
the San Francisco region have greater areas 
of impervious surface – paved or structural 
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areas where water cannot soak into the soil 
and percolate down into the groundwater 
aquifer. This ultimately limits the resilience of a 
region’s local water supply. The San Francisco 
region can improve its resilience by protecting 
existing undeveloped areas, focusing future 
development in already urbanized areas, 
replace impervious surfaces with permeable 
paving options where possible, and using 
green infrastructure to capture and treat 
stormwater.

EQUITY
Access to affordable housing is the 
most prominent equity challenge 
in the San Francisco region. The 
high demand and limited 

availability of housing – especially multi-family 
unites – results in steep competition and rising 
costs for both renters and homeowners. 
Residents facing disadvantages – especially low 
wage earners – are priced out of the local 
housing market. Displacement and 
homelessness are major threats to individuals 
and families within the San Francisco region. 
Displaced individuals must then face higher 
costs for transportation and temporary 
housing. 

Access to safe, reliable, affordable drinking 
water and wastewater infrastructure is another 
equity issue in the San Francisco Region.  
While the overall quality of the water supplied 
to the region is high, the quality of service 
infrastructure varies widely from community 
to community within the region. Lower-income 
communities are more likely to have aging 
infrastructure with deferred maintenance. 
This can degrade water quality and result in 
higher rates of leaks at the household scale. 
These community-members are thus paying 
the same price for lower quality water and 
wastewater service, and water they are not 
receiving (due to loss through leaks on the 
household’s side of the meter). 

Additionally, the ability to pay for water service 
varies widely across the region. A water 
rate that is affordable for a family near the 
median income level is unbearable for a family 
living at or near the poverty line. The San 
Francisco Public Utilities Commission (SFPUC) 
instituted a low rate assistance program to 
support families in this situation. However, 
the program is not being taken advantage of. 
This could be a result of ineffective outreach 
methods, a lack of trust of government, or a 
combination of factors.  
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CASE STUDY Designing Our Own Solutions for Resiliency Planning 
The People’s Plan (P+SET)

Every community has residents with the skills, 
experiences, and strategies needed to solve 
the local and regional problems they face. 
As part of the Resilient by Design Bay Area 
challenge, the Permaculture + Social Equity 
team (P+SET) created a social design process 
which builds community capacity and climate 
change literacy to address the challenges of 
coastal adaptation and resilience planning, 
particularly in vulnerable communities 
that have experienced generations of 
marginalization and exclusion.

The P+SET design concept approach is a 
Community Partnership Process (CPP) to 
establish local leadership across generations 
by partnering with residents. The CPP 
specifically designs programs for individual 
communities based on their unique assets 
and needs. Asset-based methodology for 
sustainable community development focuses 
on using a community’s assets as a means of 
building local solutions to challenges. In this 
process, community members are actors with 
agency. Local residents including individuals, 

groups, associations, and institutions bring 
knowledge, skills, and passions as strengths 
to the process to influence their physical 
space, foster exchanges, and foreground 
culture, history, and community vision. Based 
on community perspectives, P+SET provided 
the technical expertise and education to give 
members the skills to interpret and solve 
immediate challenges (such as flooding in a 
particular location). Small scale projects will be 
implemented leading to larger more elaborate 
collaborative designs.

P+SET piloted this capacity building program 
in Marin City, which resulted in a “People’s 
Plan” that authentically reflects the aspirations 
and intentions of the residents who live there. 
This process also allowed the community to 
enhance their existing advocacy practices 
and literacy to more effectively engage 
with municipal, regulatory, and regional 
stakeholders. 

The Community Partnership Process is 
applicable for any community with permanent 
human settlement. 
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INTEGRATION
The unique geography and 
demographics of the San Francisco 
region highlight the importance and 
value of water-land use integration 

to ensure the region can adequately bear the 
impacts of a changing climate. Only by closely 
aligning future development plans – for 
housing, transportation, and open space – with 
accurate water demand forecasting and 
investments in water supply reliability – will the 
region be able to meet the needs of its 
community members without overburdening 
those individuals already facing the greatest 
disadvantages.

Expert Perspectives
Water and land use experts from the San 
Francisco Region elevated 3 themes including 
Planning, Coordination, and Economics. 

Challenges
¡¡ Coordination and alignment between 

agencies is difficult due to the limited staff 
capacity within agencies, as well as the 
sheer number of local public agencies with 
jurisdiction for the region.

¡¡ Uncertainty about future water 
supply reliability contributes to fear 
and protectionist mentality, thus eroding 
the trust necessary for cross-sector 
collaboration. 

¡¡ Dense urban development limits 
physical space for multi-benefit water and 
land use projects. 

¡¡ Little flexibility exists within the region’s 
water supply and demand, as previous 
success in reducing water use ”hardened” 
demand – the region has already taken 
advantage of their “low hanging fruit” 
conservation efforts. This will make 
achieving future water use reductions more 
difficult. 

Strategies & Opportunities
¡¡ Existing institutional infrastructure – 

especially multi-jurisdictional collaboratives 
such as BAWSCA and the San Francisco 
IRWM – can be leveraged to increase water/
land use integration. The San Francisco 
region is a hub of advanced technology that 
can be used to discover water conservation 
and efficiency solutions. 

¡¡ Maximizing local water supply (e.g, 
groundwater, seawater, and surface water) 
through technology and innovation, 
especially for new property development, 
is well within reach for the tech-hub San 
Francisco region. 

¡¡ Equitable water pricing and housing 
affordability strategies such as low-
income rate assistance and income-
based rent structures will greatly benefit 
overburdened community members in the 
region. 

RECOMMENDATIONS
$ Advocate for water access and 
affordability for community members 
facing disadvantages. This includes 
supporting potential legislation similar to the 
following bills:

¡¡ SB 623 or SB 844 & 845 that would establish 
a safe drinking water fund
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¡¡ SB 778 which incentivizes water agency 
consolidation

¡¡ SB 1000 which requires all General Plans to 
include an Environmental Justice element

$$ Provide venues for local leaders in 
both the water & land use sectors to 
interact with one another. Effective models 
include the Sonoran Institute “Growing 
Water Smart” program and the Local 
Government Commission’s Alliance of Regional 
Collaboratives for Climate Adaptation (ARCCA). 

$$$ Partner with technology companies, policy 
hubs, and community-based organizations 
to establish workforce development 
opportunities within the housing and water 
sectors to provide living-wage jobs within 
the community and increase diversity across 
the profession. Positive models include the 
Governor’s Initiative AmeriCorps program 
CivicSpark; Eastern Municipal Water District’s 
Youth Ecology Corps, and Local Conservation 
Corps.
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DEFINING THE REGION
For the purposes of this project, the Silicon 
Valley Region is defined as San Mateo 
and Santa Clara Counties. It includes 35 
incorporated cities.

Demographics
This region is home to nearly 3 million people.  
The Silicon Valley’s population is projected to 
grow to 9 million by 2040, but existing housing 
stock is inadequate to meet demand. Although 
the counties of San Mateo and Santa Clara 
have some of the highest median household 
incomes in the nation, the gap between the 

wealthy and the low-income is significant. 
Due to the disparity of low-wage earners and 
their increasing costs of living, many current 
residents are expected to leave the region 
and move to other parts of California or out of 
state as housing rates continue to skyrocket.

WATER MANAGEMENT
Watersheds

The Silicon Valley region is 
comprised of watersheds and 
complex water systems.Both of the 
region’s counties are encompassed 

within the San Francisco Bay watershed. Many 
local streams and tributaries, as well as urban 
and suburban stormwater runoff drain into the 
Sacramento - San Joaquin Delta, a confluence 
of two large rivers, which then flow into the 
Pacific Ocean via the San Francisco Bay. This 
watershed is part of a vast, complex estuary 
ecosystem of great importance to the entire 
state – for both its ecological value and its role 
in statewide water conveyance.

Equitable Integration of Water and Land Use

SILICON VALLEY REGION
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Integrated Regional Water 
Management
The Bay Area IRWM group – a voluntary 
planning collaborative - overlaps the same 
geographic boundaries of the Silicon Valley 
region. Nineteen public agencies and NGOs 
participate in collaborative planning efforts 
and project identification for competitive 
funding. The IRWM group updated their plan 
in September 2014, with an emphasis on 
regional collaboration and integration of water 
resource management.

Water Supply
The Silicon Valley region relies on both surface 
water and groundwater. In addition to local 
supplies, the region receives “south of Delta” 
deliveries from the State Water Project and 
Central Valley Project. It is important to note 
that these surface water supplies originate in 
Sierra Nevada snowpack. A very small portion 
of the region’s water is provided by recycling, 
water transfers, and other supplies. The risk 
of salt water intrusion due to sea level rise 
threatens the region’s groundwater supply and 
overall supply reliability for the region, as well 
as most Californians reliant on Delta water 
deliveries. 

Water & Wastewater Agencies
Two collaborative groups represent water 
supply and wastewater services in the Silicon 
Valley region. The Bay Area Water Supply and 

Conservation Agency (BAWSCA) unites 24 cities, 
water districts and two private utilities, to 
collectively purchase water from the regional 
wholesaler, the San Francisco Regional Water 
System. Collective membership enables the 
group to achieve economies of scale otherwise 
out of reach for each individual water retailer. 
BACWA, the Bay Area Clean Water Agencies, 
is a Joint Powers Authority of the five largest 
wastewater treatment agencies.  Together, 
BACWA members are able to provide better 
services to their customers and achieve greater 
goals for the region’s natural ecosystems 
impacted by wastewater operations.

Groundwater
Much of the Silicon Valley region relies on 
groundwater supplies. The region overlies 
multiple groundwater basins, nine of which are 
designated by SGMA as medium priority. The 
2014 Sustainable Groundwater Management 
Act (SGMA) requires all groundwater basins 
identified as medium priority to form new 
Groundwater Sustainability Agencies (GSAs) 
and develop Groundwater Sustainability Plans 
(GSPs) by 2022, and achieve sustainability 
by 2042. Fourteen new GSAs formed to 
manage the Region’s groundwater – adding 
additional layers of governance to the region’s 
already complex water management system. 
The groundwater basins in this region are 
especially at risk for saltwater intrusion due 
to their proximity to the bay and the threat 
of sea level rise. Saltwater intrusion into 
groundwater aquifers diminishes water quality 
and threatens overall water supply reliability.

Water Affordability
Water rates across the Silicon Valley 
are relatively consistent. Yet necessary 
infrastructure investments to ensure water 
supply reliability in the future, these costs will 
go up. Water rates which seem affordable to 
most community members can be extremely 
burdensome on low-income families who 
have to pay more than 2.5% of their income 
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on water – a threshold set by the EPA to 
determine affordability of the resource. 
These are the same community members 
who are easily overlooked in discussions 
around water and equity, due in part to the 
false assumption of ubiquitous wealth in the 
Silicon Valley region. Communities already 
facing disadvantages have less capacity to 
engage in governance discussions via public 
meetings or forums, and are also less likely to 
vote on rate increases. This is especially true 
of undocumented residents, those for whom 
English is a second language, and individuals 
who rent rather than own their homes.

LAND USE PLANNING 
Landscape Features

The Silicon Valley is known for its 
unique picturesque locale, 
bordered by the San Francisco and 
San Pablo Bays and the California 

Coastline. Land use planning decisions must 
account for the constrains the region faces due 
to its proximity to the water. Many 
communities in the region are close in 
proximity, but disconnected from one another 
by the water.  Several large bridges unite these 
regions.

Several major fault lines run through the 
two-county region, making the area highly 
susceptible to earthquakes. Communities 
closest to the bay rest on water-saturated soils, 
which are much more prone to damage from 
post-earthquake liquefaction.

Flooding 
Flooding is a serious threat to many areas of 
the Silicon Valley region, particularly those in 
low lying areas. Flooding occurs as a result 
of poor drainage during heavy storms as 
well as sea level rise impacting the Bays and 
coastline. During large storm events reservoirs 
and water smaller waterbody levees are 
overtopped. Low-income communities tend 

to be most impacted by flooding, as their 
neighborhoods are often in greater need of 
infrastructure improvements, and they are 
least able to repair damage caused by flooding. 
The ratio of costs and benefits for projects 
that would minimize risk are dependent 
on  property value. Additionally, low-income 
communities often lack the economies of 
scale to adequately prepare for the risk of 
sea level rise. Minimal communication of risk 
for residents in flood prone areas further 
threatens the health and safety of residents in 
these communities. 

Development Patterns
The Silicon Valley region is a mix of large 
urban centers, sprawling suburbs, and 
rural agricultural areas. Despite this mix in 
development patterns, the region as a whole 
does not have adequate housing stock to 
meet its growing demand. As more people 
move into the Silicon Valley region for job 
opportunities, the gap between supply and 
demand widens and drives up costs. This 
is especially problematic for lower income 
residents. 

Densely developed urban communities in the 
Silicon Valley region have greater areas of 
impervious surface – paved or structural areas 
where water cannot soak into the soil and 
percolate down into the groundwater aquifer. 
This could impact the resilience of their local 
water supply, but the region has the benefit of 
its less densely developed suburban and rural 
agricultural areas. The Silicon Valley region 
can ensure its resilience by protecting existing 
undeveloped areas for recharge, focusing 
future development in already urbanized 
areas, replacing impervious surfaces with 
permeable paving options where possible, and 
using green infrastructure to capture and treat 
stormwater.    

Transportation
Mobility within and between cities in the 
Silicon Valley region is limited by its geographic 
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boundaries of its bays and coastline. Many 
people commute into the region for work 
from other more affordable communities, 
which contributes to traffic congestion. Most 
of the region is served by BART (Bay Area 
Rapid Transit) - a complex network of trains, 
busses, and light rail. Yet demand for transit 
is outstripping BART’s ability to serve its 
patrons, leading to congested trains and long 
wait-times. The Region’s Plan Bay Area 2040 
includes short and long-term transportation 
investments, focusing on existing 
infrastructure maintenance and improved 
transportation efficiency. 

Roadways serve a dual purpose as flood 
management infrastructure and stormwater 
conveyance. They also contribute significantly 
to surface water pollution. Integrated solutions 
such as green infrastructure to capture and 
treat stormwater can maximize a region’s 
transportation investments

EQUITY
Access to affordable housing is the 
most prominent equity challenge 
in the Silicon Valley region. The gap 
between income and cost of living 

creates a serious dilemma for Silicon Valley 
residents. A lack of mixed use and infill 
development exacerbates the issue. Residents 
facing disadvantages – especially low wage 
earners – are priced out of the local housing 
market. Displacement and homelessness are 
major threats to individuals and families within 
the San Francisco region. Displaced individuals 
must then face higher costs for transportation 
and temporary housing. 

Access to safe, reliable, affordable drinking 
water and wastewater infrastructure is another 
equity issue in the Silicon Valley Region.  Both 
water quality and waters supply infrastructure 
varies widely across the region, depending 
on the local water agency. Lower-income 
communities are more likely to have aging 
infrastructure with deferred maintenance. 

INTEGRATION
The unique geography and 
demographics of the Silicon Valley 
region highlight the importance and 
value of water-land use integration 

to ensure the region can adequately bear the 
impacts of a changing climate. Plans for 
additional housing do not currently take into 
account water supply or affordability. Only by 
closely aligning future development plans – for 
housing, transportation, and open space – with 
accurate water demand forecasting and 
investments in water supply reliability – will the 
region be able to meet the needs of its 
community members without overburdening 
those individuals already facing the greatest 
disadvantages.

Expert Perspectives
Water and land use experts from the Silicon 
Valley Region elevated 2 primary themes 
for improving integration: Economics and 
Coordination. Water agencies in the Silicon 
Valley region collaborate quite well with 
one another, but are not coordinating with 
local land use planning efforts. As water and 
housing prices rises throughout the region, 
the questions of financial impacts and equity 
surface.  These two themes go hand in hand as 
addressing the economic factor of integration 
requires serious coordination across sectors 
and jurisdictions.
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CASE STUDY Creating Partnerships To Solve a Water Crisis 
City of East Palo Alto

In 2016, the city of East Palo Alto issued a 
moratorium on development because the city 
couldn’t guarantee that there would be enough 
water for new projects. East Palo Alto, which 
has been a historically low-income community, 
had only just been incorporated as a city the 
year before. Additionally, the city’s water needs 
were managed by a county agency that later 
dissolved. The tech boom of the Bay Area then 
created demands for housing and office space 
that saw East Palo Alto become a desirable 
place for development once again. In order to 
address this issue, city officials began the hunt 
to find new water sources - which would result 
in new, groundbreaking partnerships.

East Palo Alto has always been a good water 
steward. In 2015-16, the gross per capita water 
consumption in the city was 58 gallons a day, 
one of the lowest in the region (indeed, the 
state). The city doesn’t have many attractions 
that are big water users, such as big parks or 
golf courses. Therefore, any gains made by 
increasing water conservation targets would 
be very minimal.

City officials began searching for outside 
partnerships. They knew that other cities in 
the region had more water than they needed. 
They hoped to find two municipalities to 
agree to transfer their water to East Palo Alto 
- something that had never been done before 

in the region. They eventually focused their 
attention on two cities: Mountain View and 
Palo Alto.

East Palo Alto’s partnership with Mountain 
View was beneficial to all. Mountain View 
hadn’t used their daily allotment of water in 
30 years, so they had water to spare. For a 
one-time fee of $5 million, Mountain View 
transferred 1 million gallons of their water 
daily to East Palo Alto. Mountain View saw 
an advantage in selling some of their water 
because they had contracts with SFPUC that 
stipulate purchasing a minimum of 8.9 million 
gallons of water per day, and the city was only 
using 7 million gallons a day.

East Palo Alto city officials then struck a deal 
with Palo Alto to collaborate on three different 
projects, one of which was a water transfer 
agreement of half a million gallons a day from 
Palo Alto’s own allocation of water. The other 
two projects were a bridge project and traffic 
signal synchronization. Palo Alto did not seek 
payment for the water transfer because the 
water deal was part of multiple cooperative 
projects between the cities.

By creating these unique and co-beneficial 
projects with their neighbors, the city of East 
Palo Alto can now move forward with the 
sustainable growth plans envisioned in their 
General Plan. 
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Challenges
¡¡ Coordination and alignment between 

agencies is difficult due to the incredible 
complexity of the region’s water supply 
and governance system. 

¡¡ Uncertainty about future water supply 
reliability contributes to fear and 
protectionist mentality, thus eroding 
the trust necessary for cross-sector 
collaboration. 

¡¡ Land use planning and decision making 
in the Silicon Valley region is highly 
politicized.

Strategies & Opportunities
¡¡ Existing institutional infrastructure – 

especially multi-jurisdictional collaboratives 
such as BAWSCA, BAWCA, and the San 
Francisco IRWM – can be leveraged to 
increase water/land use integration. 

¡¡ The Silicon Valley region is a hub of 
advanced technology that can be used to 
discover water conservation and efficiency 
solutions to 

¡¡ Maximizing local water supply (e.g, 
groundwater, seawater, and surface water) 
through technology and innovation, 
especially for new property development, 
is well within reach for the tech-hub Silicon 
Valley region. 

¡¡ Improving transportation options that 
allow people to move across the region 
more efficiently will improve overall equity 
as well as water/land use integration.

RECOMMENDATIONS
$ Work with jurisdictions in Santa Clara County 
to implement the county-wide climate 
adaptation guidebook (Silicon Valley 2.0) and 
replicate the guidebook for other jurisdictions 
in the region. The Guidebook maps out explicit 
steps for the region to achieve resilience, but 
success will depend on effective collaboration, 
alignment, and accountability. 

$$ Provide venues for local leaders in both 
the water & land use sectors to interact 
with one another. Participants should include 
department heads from city and county 
planning, public works, community and 
economic development, stormwater, and local 
and regional water supply and wastewater 
utilities. Effective models include the Sonoran 
Institute “Growing Water Smart” program 
and the Local Government Commission’s 
Alliance of Regional Collaboratives for Climate 
Adaptation (ARCCA). 

$$$ Partner with technology companies, policy 
hubs, and community-based organizations 
to establish workforce development 
opportunities within the housing and water 
sectors to provide living-wage jobs within 
the community and increase diversity across 
the profession. Positive models include the 
Governor’s Initiative AmeriCorps program 
CivicSpark; Eastern Municipal Water District’s 
Youth Ecology Corps, and Fresno Economic 
Opportunities Commission Local Conservation 
Corps.
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DEFINING THE REGION
California’s vast size – both in geography 
and population – greatly influence the state’s 
governance systems. California comprises 
52 counties, and 482 incorporated cities. The 
state also has 2,300 special districts. It is a 
vast and populous state with many, many 
overlapping layers of jurisdiction. The state’s 
complex governance system both necessitates 
and inhibits collaboration. The state’s unique 
geography influences its land use patterns – 
where people choose to live, work and play 
– as well as its water management decisions 
– how we protect and balance water use for 
both human and environmental purposes.

Demographics
California is the nation’s most populous state, 
with 39.5 million residents. It is also second 
only to Hawaii in racial/ethnic diversity. 
California residents represent every income 
bracket. The state has more billionaires (124) 
than any other state, and more millionaires 
than all but 5 states (35 per thousand 
households). Conversely, over half a million 

Californians (about 20%) live below the 
poverty line. This economic disparity leads to 
significant equity issues with regard to both 
land use planning and water management.

WATER MANAGEMENT
 California has a notoriously 
complex and dynamic water 
management system. The state’s 
physical geography and 

hydroclimate necessitate capturing water 
when and where it is available, and storing 
water for later use and / or transporting water 
to where it is most needed. California has the 
most complex water rights system in the 
nation. All the states waters are held in trust 
for the state’s residents, but allocation and use 
of that water is governed by roughly 3,000 
agencies working under an intricate web of 
regulations recognizing riparian, appropriative, 
pueblo, and federal and state reserved water 
rights. The decentralized nature of California’s 
water management system makes statewide 
coordination extremely difficult.

Equitable Integration of Water and Land Use

CALIFORNIA STATEWIDE
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Watersheds
California is divided into 10 hydrologic regions, 
comprising 190 watersheds. The state’s land 
use development and water management 
decisions do not follow watershed boundaries, 
causing jurisdictional boundary misalignment 
with natural geographic and watershed 
boundaries. Efforts within the past 20-30 years 
to approach planning and management from 
a watershed scale have had mixed results. The 
most prominent and continuous effort to this 
end is the state’s Integrated Regional Water 
Management (IRWM) program.

Integrated Regional Water 
Management
The IRWM program launched in 2002, 
empowering Regional Water Management 
Groups to improving water management, 
planning, and collaboration at the watershed 
scale. Ninety percent of the state is now 
covered by 43 separate IRWM plans. Success 
of IRWM efforts varies widely across the state, 
mostly dependent on the extent of broad 
stakeholder engagement and the ability of 
participating agencies to work well together.

Water Supply
Seventy five percent of the state’s water 
supply comes from the Northern part of the 
state – primarily falling as rain and snow 
in the Sierra Nevada. Major man-made 
infrastructure collects and transports that 
water to the southern 2/3s of the state, where 
80 percent of the water demand lies. Major 
infrastructure systems include the State Water 
Project, the Central Valley Project, Colorado 
River Aqueduct, the L.A. Aqueduct, the Hetch 
Hetchy system, and the Mokelumne Aqueduct. 
Water supply from these systems is becoming 
less reliable as climate change shifts regional 
weather patterns.

Water & Wastewater Agencies
Over 400 public water agencies across 

California manage the state’s drinking water. 
Tension arises between state agencies, local 
water agencies, and residents (“rate payers”) 
when agencies have to raise water rates 
to cover increasing infrastructure costs or 
to make up revenue loss due to effective 
conservation efforts. Recent state legislation 
establishing water use efficiency targets 
will hopefully help local agencies better 
balance their water demands and costs, but 
implementing the new legislation is causing 
additional frustrations in the mean-time. 

California’s more than 900 wastewater 
treatment plants are managed by cities, 
counties, joint power authorities, and special 
districts. The State of California recognizes 
sanitation as a basic human right, and 
therefore should be accessible, reliable, and 
affordable for all residents. Yet hundreds 
of thousands of Californians lack adequate 
sanitation services. Water service and 
development patterns are inherently linked, 
and therefore should be closely integrated. 
Yet California’s complex governance and 
management systems inhibit effective 
integration of these sectors.  

Groundwater
The interconnection between groundwater 
recharge and surface water affects the 
availability and reliability of water supply to 
California residents. Approximately 85% of 
California residents rely at least partially on 
groundwater; many communities rely solely on 
groundwater. The state’s agricultural economy 
historical overreliance on groundwater has led 
to significant groundwater depletion. Negative 
impacts from groundwater mismanagement 
was the impetus for the Sustainable 
Groundwater Management Act, which requires 
new Groundwater Sustainability Agencies to 
form across the state, and adopt Groundwater 
Sustainability Plans with a 20-year planning 
horizon. The state now has 264 new GSAs 
governing California’s 109 medium and high 
priority groundwater basins.
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Water Affordability
Local water agencies set rates based on the 
total cost to treat and deliver water to their 
rate payers. Setting water rates is an incredibly 
complex process, with many contributing 
factors including water source location, water 
quality, service area, and infrastructure. 
California water rates are increasing at varying 
rates across the state, but are inequitably 
impacting communities already facing 
disadvantages. The California Department 
of Health measures water affordability 
threshold of 1.5% of median household 
income. Recent legislative efforts, such as 
SB 623, have attempted to address drinking 
water affordability. Yet to date, no efforts have 
succeeded.  The state’s massive infrastructure 
improvement deficit is likely to further increase 
water rates in future years.  

LAND USE PLANNING 
Landscape Features

California’s 155,000 square miles is 
a place of geographic extremes: 
from Mount Whitney - the highest 
mountaintop in the contiguous 

united states to Death Valley - the lowest and 
hottest point in the country. California boasts 
vast deserts, dense forests, 840 miles of 
coastline, nearly 190,000 miles of meandering 
rivers, expansive lakes, and rich agricultural 
flood plains. The many unique regions of the 
state have their own landscape features and 
geographic identifiers. 

Flooding 
California is bordered to the west by the Pacific 
Ocean. The majority of the state’s population 
lives along the coast, and is thus highly 
vulnerable to coastal flooding – especially in 
the face of sea level rise from climate change. 
Extreme precipitation events, which are 
increasing in frequency and severity due to 
climate change, threaten inland communities. 

Pockets of the state recently devastated by 
wildfires are at heightened risk from flash 
flood events. Funding for improved flood 
management is incredibly important, yet 
currently limited. Improving coordination 
between regional planning and stormwater 
management will relieve some pressure from 
flood risk.

Development Patterns
Each city and county in California varies in its 
population density and development patterns, 
each unique to its local and regional character. 
The entire state, however, is currently facing 
a major housing shortage — especially 
affordable housing. Population is shifting 
away from highly expensive coastal regions to 
more affordable inland regions. This migration 
adds pressure to less densely populated 
regions, potentially leading to unsustainable 
sprawl development. Communities across 
the state are struggling to meet current and 
future housing demand in a sustainable and 
equitable way.  

Transportation
Residential and commercial development goes 
hand in hand with transportation. California’s 
proliferation of freeways in the first half of the 
20th century was a major contributor to the 
era’s resource-intensive sprawl development. 
In recent decades California communities have 
shifted toward multimodal transportation 
infrastructure to support more sustainable 
development patterns. California’s roadways 
also serve as both an important stormwater 
water conveyance system and a major 
contributor to stormwater pollution. Better 
integration between transportation planning 
and stormwater management can reduce costs 
and improve outcomes for both sectors.
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EQUITY
Inequities exist at the intersect of 
water and land use in regard to 
affordability and threat of harms. 
Housing and water rate affordability 

are impacted by the state’s overall high cost of 
living. Communities already facing 
disadvantages are less able to bear the burden 
of these compounding costs. Low-wage earners 
and those on fixed incomes are at constant risk 
of displacement due to rising housing costs.

Underrepresented communities are also 
disproportionately impacted by structural 
and environmental harms – such as poor 
water quality and sanitation service, flooding, 
access to adequate outdoor recreation space, 
urban heat relief, and poor air quality. All of 
these factors can be improved through better 
integration of water management and land use 
planning, especially if equity considerations are 
explicitly prioritized. 

INTEGRATION
California’s highly complex 
governance system includes 
thousands of water and land use 
agencies, each with overlapping 

boundaries and misaligned jurisdiction. The 
past half-century of segregated planning and 
management efforts have led to innumerable 
negative impacts to our natural resources, 
community health, social equity, and overall 
resilience in the face of climate change. In 
recent years, though, we have seen a cultural 
shift towards the idea of an integrated, 
collaborative planning approach. In California, 
these ideas are gaining momentum and 
recognition - due in part to the heightened 
urgency and need as a result of climate change 
and the state’s growing population.

Challenges
¡¡ California is facing a housing crisis, 

requiring more housing stock (particularly 
affordable housing), to meet current 
demand and future growth projections. 

¡¡ The number of local and regional agencies 
makes coordination difficult, especially since 
they tend to specialize in particular sectors.    

¡¡ Local governments are not incentivized 
to align with state priorities, preventing 
integrative efforts. 

¡¡ Collaboration is time and resource 
intensive, yet many of the entities who need 
to collaborate are already at limited capacity. 

Strategies & Opportunities
¡¡ Incremental steps towards integration 

are being made, causing hope for the future 
of water and land use planning. 

¡¡ Successful models exist for integration of 
water and land use planning within and 
outside California. 

¡¡ Non-governmental entities throughout 
California are motivated to address these 
challenges by leveraging their experience 
building partnerships. 

RECOMMENDATIONS
$ Use collective momentum of existing 
projects, programs, and models that exemplify 
equitable integration of water and land use. 

$$ Advocate for state-level policy change 
in regards to water governance and finance, 
as well as state mandates and incentives that 
encourage integration. 

$$$ Invest in local integration through 
leadership development, community education, 
technical assistance, and project funding. 
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Prepared for the Community Foundation Water Initiative (CFWI) and the Funders’ Network for 
Smart Growth and Livable Communities (TFN)  by the Local Government Commission (LGC). 

San Francisco Region
https://www.arcgis.com/apps/Cascade/index.html?appid=2c33474504b84644866777968c3014c8

Silicon Valley Region
https://www.arcgis.com/apps/Cascade/index.html?appid=9b779e20b9ee4d0bb4aa42a015a83b0f

Central Valley Region
https://www.arcgis.com/apps/Cascade/index.html?appid=2640c9342ce440158ad7265a355d1b5a

Los Angeles Region
https://www.arcgis.com/apps/Cascade/index.html?appid=ab778844d36849689bc4b1a87397c3d9

San Diego Region
https://www.arcgis.com/apps/Cascade/index.html?appid=90d2fb0024c14b49aa2e82ee9aa1ed4a

California Statewide
https://www.arcgis.com/apps/Cascade/index.html?appid=4ee8bee61a954ae78df9d3b4b4ada9b4
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Region City/ Name General Plan IRWM REGION IRWMP (UWMP) MPO REGION (SCS) (GSA) Groundwater Regional Climate 
Silicon County San http://planning.smcgov.org Bay Area http://bayareairwmp.org/w Metropolitan Transportation http://2040
Silicon City Atherton http://www.ci.atherton.ca. Metropolitan Transportation 
Silicon City Belmont http://www.belmont- Metropolitan Transportation 
Silicon City Brisbane http://brisbaneca.org/gene Metropolitan Transportation 
Silicon City Burlinga http://www.burlingame.or Metropolitan Transportation 
Silicon City Colma https://www.colma.ca.gov/ Metropolitan Transportation 
Silicon City Daly City http://www.dalycity.org/As Metropolitan Transportation 
Silicon City East Palo http://www.ci.east-palo- https://w Metropolitan Transportation 
Silicon City Foster http://www.fostercity.org/ Metropolitan Transportation 
Silicon City Half http://www.half-moon- Metropolitan Transportation 
Silicon City Hillsboro http://www.hillsborough.n Metropolitan Transportation 
Silicon City Menlo https://www.menlopark.or Metropolitan Transportation 
Silicon City Milbrae http://www.millbrae2040.c Metropolitan Transportation 
Silicon City Pacifica http://www.cityofpacifica.o Metropolitan Transportation 
Silicon City Portola http://www.portolavalley.n Metropolitan Transportation 
Silicon City Redwood http://www.redwoodcity.or Metropolitan Transportation 
Silicon City San https://sanbruno.ca.gov/go Metropolitan Transportation 
Silicon City San http://cityofsancarlos.org/g Metropolitan Transportation 
Silicon City San http://www.cityofsanmate Metropolitan Transportation https://ww https://
Silicon City South http://www.ssf.net/360/Re Metropolitan Transportation 
Silicon City Woodsid https://www.woodsidetow Metropolitan Transportation 
Silicon County Santa https://www.sccgov.org/sit Bay Area http://bayareairwmp.org/w Metropolitan Transportation http://2040 Santa Clara Valley Water http://w
Silicon City Campbell http://www.cityofcampbell Metropolitan Transportation 
Silicon City Cupertino Metropolitan Transportation 
Silicon City Gilroy http://www.cityofgilroy.org Pajaro River Watershed http://www.pajaroriverwat http://w Metropolitan Transportation http://files. San Benito County Water 
Silicon City Los Altos http://www.losaltosca.gov/ Bay Area http://bayareairwmp.org/w https://w Metropolitan Transportation http://files. Santa Clara Valley Water https://
Silicon City Los Altos http://www.losaltoshills.ca Metropolitan Transportation 
Silicon City Los Gatos https://www.losgatosca.go Metropolitan Transportation 
Silicon City Milpitas http://www.ci.milpitas.ca.g Metropolitan Transportation 
Silicon City Monte http://www.montesereno.o Metropolitan Transportation 
Silicon City Morgan https://www.morgan- Metropolitan Transportation 
Silicon City Mountain http://www.mountainview. Metropolitan Transportation 
Silicon City Palo Alto http://www.paloaltocompp https://w Metropolitan Transportation 
Silicon City San Jose https://www.sanjoseca.gov Bay Area http://bayareairwmp.org/w https://w Metropolitan Transportation http://files. Santa Clara Valley Water http://
Silicon City Santa http://santaclaraca.gov/gov Metropolitan Transportation 
Silicon City Saratoga http://www.saratoga.ca.us Metropolitan Transportation 
Silicon City Sunnyval http://sunnyvale.ca.gov/Co Metropolitan Transportation 
San County Alameda http://acgov.org/cda/planni Bay Area http://bayareairwmp.org/w Metropolitan Transportation http://2040 City of Hayward
San City Alameda https://alamedaca.gov/co Metropolitan Transportation 
San City Albany http://www.albanyca.org/i Bay Area http://bayareairwmp.org/w http://w Metropolitan Transportation http://files. Santa Clara Valley Water https://35 http://
San City Berkeley http://www.ci.berkeley.ca. Metropolitan Transportation 
San City Dublin http://www.dublin.ca.gov/ Metropolitan Transportation 
San City Emeryvill http://www.ci.emeryville.c Bay Area http://bayareairwmp.org/w http://w Metropolitan Transportation http://files. Santa Clara Valley Water http://
San City Fremont https://fremont.gov/398/G Metropolitan Transportation 
San City Hayward http://www.hayward2040g Metropolitan Transportation 
San City Livermor http://www.ci.livermore.ca Metropolitan Transportation 
San City Newark http://www.newark.org/im Metropolitan Transportation 
San City Oakland http://www2.oaklandnet.co Metropolitan Transportation 
San City Piedmont http://www.ci.piedmont.ca Metropolitan Transportation 
San City Pleasanto http://www.cityofpleasant Metropolitan Transportation 
San City San http://www.sanleandro.org Metropolitan Transportation 
San City Union http://www.ci.union- Metropolitan Transportation 
San County Contra http://www.co.contra- Bay Area http://bayareairwmp.org/w Metropolitan Transportation http://2040 City of Antioch        
San City Antioch http://www.ci.antioch.ca.u Metropolitan Transportation 
San City Brentwoo http://brentwood.generalpl Metropolitan Transportation 
San City Clayton http://ci.clayton.ca.us/depa Metropolitan Transportation 
San City Concord http://www.cityofconcord.o Metropolitan Transportation 
San City Danville http://www.danville.ca.gov Metropolitan Transportation 
San City El Cerrito http://www.el- Metropolitan Transportation http://ww
San City Hercules http://www.ci.hercules.ca. Metropolitan Transportation 
San City Lafayette http://www.lovelafayette.o Metropolitan Transportation 
San City Martinez http://www.cityofmartinez. Metropolitan Transportation 
San City Moraga http://www.moraga.ca.us/ Metropolitan Transportation 
San City Oakley http://www.ci.oakley.ca.us Metropolitan Transportation 
San City Orinda http://www.cityoforinda.or Metropolitan Transportation 
San City Pinole http://www.ci.pinole.ca.us/ Metropolitan Transportation 
San City Pittsburg http://www.ci.pittsburg.ca. Metropolitan Transportation 
San City Pleasant http://www.ci.pleasant- Metropolitan Transportation 
San City Richmon http://www.ci.richmond.ca. Metropolitan Transportation 
San City San Pablo http://www.ci.san- Metropolitan Transportation 
San City San http://www.ci.san- Metropolitan Transportation 
San City Walnut http://www.walnut- Metropolitan Transportation 
San County Marin http://www.marincounty.or Bay Area http://bayareairwmp.org/w Metropolitan Transportation http://2040 Petaluma Valley Groundwater 
San City Belveder http://www.cityofbelveder Metropolitan Transportation 
San City Corte http://www.ci.corte- Metropolitan Transportation 
San City Fairfax http://www.town-of- Metropolitan Transportation 
San City Larkspur http://www.ci.larkspur.ca.u Metropolitan Transportation 
San City Mill http://www.cityofmillvalley Metropolitan Transportation 
San City Novato http://novato.org/governm Metropolitan Transportation 
San City Ross http://www.townofross.org Metropolitan Transportation 
San City San http://www.townofsanans Metropolitan Transportation 
San City San https://www.cityofsanrafa Metropolitan Transportation 
San City Sausalito http://www.ci.sausalito.ca. Metropolitan Transportation 
San City Tiburon http://www.townoftiburon. Metropolitan Transportation 
San County San http://generalplan.sfplanni Bay Area http://bayareairwmp.org/w Metropolitan Transportation http://2040 San Francisco Public Utilities 
San City/Co San http://generalplan.sfplanni Bay Area http://bayareairwmp.org/w http://w Metropolitan Transportation http://files. San Francisco Public Utilities https://
San County San http://planning.smcgov.org Bay Area http://bayareairwmp.org/w Metropolitan Transportation http://2040 N/a 
San City Atherton http://www.ci.atherton.ca. Metropolitan Transportation 
San City Belmont http://www.belmont- Metropolitan Transportation 
San City Brisbane http://brisbaneca.org/gene Metropolitan Transportation 
San City Burlinga http://www.burlingame.or Metropolitan Transportation 
San City Colma https://www.colma.ca.gov/ Metropolitan Transportation 
San City Daly City http://www.dalycity.org/As Metropolitan Transportation 
San City East Palo http://www.ci.east-palo- https://w Metropolitan Transportation 
San City Foster http://www.fostercity.org/ Metropolitan Transportation 
San City Half http://www.half-moon- Metropolitan Transportation 
San City Hillsboro http://www.hillsborough.n Metropolitan Transportation 
San City Menlo https://www.menlopark.or Metropolitan Transportation 
San City Milbrae http://www.millbrae2040.c Metropolitan Transportation 
San City Pacifica http://www.cityofpacifica.o Metropolitan Transportation 
San City Portola http://www.portolavalley.n Metropolitan Transportation 
San City Redwood http://www.redwoodcity.or Metropolitan Transportation 
San City San https://sanbruno.ca.gov/go Metropolitan Transportation 
San City San http://cityofsancarlos.org/g Metropolitan Transportation 
San City San http://cityofsancarlos.org/g Metropolitan Transportation 
San City South http://www.ssf.net/360/Re Metropolitan Transportation 
San City Woodsid https://www.woodsidetow Metropolitan Transportation 
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Central County Fresno http://www.co.fresno.ca.us Westside San Joaquin http://www.sldmwa.org/W Fresno Council of Governments Fresno County - Westside 
Central City Clovis http://www.ci.clovis.ca.us/ Kings Basin Water http://www.kingsbasinauth http://w Fresno Council of Governments
Central City Coalinga http://www.coalinga.com/ Fresno Council of Governments
Central City Firebaug http://firebaugh.org/2030- Fresno Council of Governments
Central City Fowler http://www.fowlercity.org/ Fresno Council of Governments
Central City Fresno http://www.co.fresno.ca.us Kings Basin Water http://www.kingsbasinauth https://w Fresno Council of Governments https://ww SAN JOAQUIN VALLEY - KINGS https://cli http://t
Central City Huron http://cityofhuron.com/pla Fresno Council of Governments
Central City Kerman http://www.codepublishing Fresno Council of Governments
Central City Kingsburg
Central City Mendota http://ci.mendota.ca.us/wp- Fresno Council of Governments
Central City Orange Fresno Council of Governments
Central City Parlier Kings Basin Water http://www.kingsbasinauth n/a Fresno Council of Governments https://ww San Joaquin Valley - Kings none
Central City Reedley http://www.reedley.com/d Fresno Council of Governments
Central City Sanger https://www.ci.sanger.ca.u Fresno Council of Governments
Central City Selma http://www.cityofselma.co https://w Fresno Council of Governments
Central County Kings http://countyofkings.com/d Kings Basin http://www.kingsbasinauth Kings County Association of http://ww El Rico Groundwater 
Central City Avenal http://www.avenalgeneral Kings County Association of 
Central City Corcoran http://www.cityofcorcoran. Kings County Association of 
Central City Hanford http://www.ci.hanford.ca.u Kings County Association of 
Central City Lemoore http://www.lemoore.com/ Kings County Association of 
Central County Madera http://www.madera- Madera http://wdl.water.ca.gov/ir Madera County Transportation http://ww County of Madera
Central City Chowchill http://www.ci.chowchilla.c Madera County Transportation 
Central City Madera http://www.cityofmadera.c Madera County Transportation 
Central County Mariposa http://www.mariposacount Yosemite-Mariopsa http://wdl.water.ca.gov/ir Mariposa Local Transportation N/a Merced Subbasin GSA
Central County Merced http://www.co.merced.ca.u Merced http://www.mercedirwmp. Merced County Association of http://ww Merced Subbasin GSA
Central City Atwater http://www.atwater.org/d Merced County Association of 
Central City Dos Palos Merced County Association of 
Central City Gustine http://www.cityofgustine.c Merced County Association of 
Central City Livingsto http://www.livingstoncity.c Merced County Association of 
Central City Los http://losbanos.org/wp- Merced County Association of 
Central City Merced https://www.cityofmerced. Merced County Association of 
Central County Tulare http://generalplan.co.tulare Southern Sierra http://www.southernsierra Tulare County Association of http://ww Central Kings Groundwater 
Central City Dinuba http://www.dinuba.org/im Tulare County Association of 
Central City Exeter http://cityofexeter.com/doc Tulare County Association of 
Central City Farmersv Tulare County Association of 
Central City Lindsay http://www.lindsay.ca.us/d Tulare County Association of 
Central City Portervill http://www.ci.porterville.c Tulare County Association of 
Central City Tulare http://www.tulare.ca.gov/d Tulare County Association of 
Central City Visalia http://www.visalia.city/dep Tulare County Association of 
Central City Woodlak http://www.cityofwoodlake Tulare County Association of 
Los County Los http://planning.lacounty.go Upper Santa Clara http://yourscvwater.com/w Southern California Association http://rtpsc Unadjudicated Portion of the LA http://c
Los City Agoura http://www.ci.agoura- Southern California Association 
Los City Alhambra http://www.cityofalhambra Southern California Association 
Los City Arcadia https://www.arcadiaca.gov Southern California Association 
Los City Artesia http://www.cityofartesia.u Southern California Association 
Los City Avalon http://www.cityofavalon.co Southern California Association 
Los City Azusa http://www.ci.azusa.ca.us/ Southern California Association 
Los City Baldwin https://www.baldwinpark.c Southern California Association 
Los City Bell http://www.cityofbell.org/ Southern California Association 
Los City Bellflowe https://www.bellflower.org Southern California Association 
Los City Bell Southern California Association 
Los City Beverly http://www.beverlyhills.org Southern California Association 
Los City Bradbury http://www.cityofbradbury. Southern California Association 
Los City Burbank http://www.burbankca.gov Southern California Association 
Los City Calabasa http://www.cityofcalabasa Southern California Association 
Los City Carson http://ci.carson.ca.us/com Southern California Association 
Los City Cerritos http://www.cerritos.us/GO Southern California Association 
Los City Claremon http://www3.ci.claremont. Southern California Association 
Los City Commerc http://www.ci.commerce.c Southern California Association 
Los City Compton http://www.comptoncity.or Southern California Association 
Los City Covina http://www.covinaca.gov/p Southern California Association 
Los City Cudahy http://www.cityofcudahy.c Southern California Association 
Los City Culver http://www.culvercity.org/ Southern California Association 
Los City Diamond http://www.cityofdiamond Southern California Association 
Los City Downey http://www.downeyca.org/ Southern California Association 
Los City Duarte http://www.accessduarte.c Southern California Association 
Los City El Monte http://www.ci.el- Southern California Association 
Los City El http://www.elsegundo.org/ Southern California Association 
Los City Gardena http://www2.cityofgardena Southern California Association 
Los City Glendale http://www.glendaleca.gov Southern California Association 
Los City Glendora http://www.ci.glendora.ca. Southern California Association 
Los City Hawaiian http://hgcity.org/PDFfiles/C Southern California Association 
Los City Hawthorn http://www.cityofhawthorn Southern California Association 
Los City Hermosa http://www.hermosabch.or Greater Los Angeles County https://dpw.lacounty.gov/w https://w Southern California Association http://rtpsc COASTAL PLAIN OF LOS http://
Los City Hidden https://hiddenhillscity.org/ Southern California Association 
Los City Huntingto http://www.hpca.gov/Docu Southern California Association 
Los City Industry http://www.cityofindustry. Southern California Association 
Los City Inglewoo https://www.cityofinglewo Southern California Association 
Los City Irwindale http://www.ci.irwindale.ca. Southern California Association 
Los City La http://www.lcf.ca.gov/plan Southern California Association 
Los City La Habra Southern California Association 
Los City Lakewoo Southern California Association 
Los City La http://www.cityoflamirada. Southern California Association 
Los City Lancaster http://www.cityoflancaster Southern California Association 
Los City La Puente http://www.lapuente.org/h Southern California Association 
Los City La Verne http://www.ci.la- Southern California Association 
Los City Lawndale http://www.lawndalecity.o Southern California Association 
Los City Lomita http://www.lomita.com/cit Southern California Association 
Los City Long http://www.lbds.info/plann Southern California Association 
Los City Los http://planning.lacounty.go Greater Los Angeles County https://dpw.lacounty.gov/w https://w Southern California Association http://rtpsc COASTAL PLAIN OF LOS http://pla
Los City Lynwood http://lynwood.ca.us/wp- Southern California Association 
Los City Malibu http://qcode.us/codes/mali Southern California Association 
Los City Manhatta http://www.citymb.info/cit Southern California Association 
Los City Maywood https://www.cityofmaywoo Southern California Association 
Los City Monrovia http://www.cityofmonrovia Southern California Association 
Los City Montebel http://www.cityofmontebel Southern California Association 
Los City Monterey http://www.montereypark. Southern California Association 
Los City Norwalk Southern California Association 
Los City Palmdale https://www.cityofpalmdal Southern California Association 
Los City Palos http://www.pvestates.org/ Southern California Association 
Los City Paramou http://stagea4.visionintern Greater Los Angeles County https://dpw.lacounty.gov/w http://w Southern California Association http://rtpsc COASTAL PLAIN OF LOS http://w
Los City Pasadena http://www.cityofpasadena Southern California Association 
Los City Pico http://www.pico- Southern California Association 
Los City Pomona http://www.ci.pomona.ca.u Southern California Association 
Los City Rancho Southern California Association 
Los City Redondo http://www.redondo.org/d Southern California Association 
Los City Rolling http://www.rolling- Southern California Association 
Los City Rolling http://ci.rolling-hills- Southern California Association 
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Los City Rosemea https://www.google.com/u Southern California Association 
Los City San http://www.cityofsandimas Southern California Association 
Los City San http://www.ci.san- Southern California Association 
Los City San http://www.sangabrielcity. Southern California Association 
Los City San http://www.cityofsanmarin Southern California Association 
Los City Santa http://www.codepublishing Southern California Association 
Los City Santa Fe Southern California Association 
Los City Santa https://www.smgov.net/De Southern California Association 
Los City Sierra http://www.cityofsierrama Southern California Association 
Los City Signal http://www.cityofsignalhill. Southern California Association 
Los City South El http://www.ci.south-el- Southern California Association 
Los City South http://www.cityofsouthgat Southern California Association 
Los City South http://www.ci.south- Southern California Association 
Los City Temple http://www.ci.temple- Southern California Association 
Los City Torrance http://www.torranceca.gov Southern California Association 
Los City Vernon http://www.cityofvernon.or Southern California Association 
Los City Walnut http://www.cityofwalnut.or Southern California Association 
Los City West http://www.westcovina.org Southern California Association 
Los City West http://www.weho.org/city- Southern California Association 
Los City Westlake Southern California Association 
Los City Whittier http://www.cityofwhittier. Southern California Association 
San County San http://www.sandiegocount San Diego, http://www.sdirwmp.org/2 San Diego Association of http://ww Coachella Valley Water District
San City Carlsbad http://www.carlsbadca.gov San Diego Association of 
San City Chula http://www.chulavistaca.g San Diego Association of 
San City Coronado https://www.coronado.ca.u San Diego Association of 
San City Del Mar https://www.delmar.ca.us/ San Diego http://www.sdirwmp.org/2 https://w San Diego Association of http://ww SAN DIEGUITO CREEK http://
San City El Cajon http://www.ci.el- https://h San Diego Association of 
San City Encinitas http://archive.ci.encinitas.c San Diego Association of 
San City Escondid https://www.escondido.org San Diego Association of 
San City Imperial http://www.imperialbeach San Diego Association of 
San City La Mesa http://www.cityoflamesa.c https://h San Diego Association of 
San City Lemon http://www.lemongrove.ca https://h San Diego Association of 
San City National http://www.nationalcityca. San Diego http://www.sdirwmp.org/2 https://w San Diego Association of http://ww COASTAL PLAIN OF SAN DIEGO http://
San City Oceansid http://www.ci.oceanside.ca San Diego Association of 
San City Poway http://poway.org/286/Gen San Diego Association of 
San City San https://www.sandiego.gov/ San Diego http://www.sdirwmp.org/2 https://w San Diego Association of http://ww COASTAL PLAIN OF SAN DIEGO https://
San City San http://www.san- San Diego Association of 
San City Santee San Diego Association of 
San City Solana http://www.codepublishing San Diego Association of 
San City Vista http://www.cityofvista.com San Diego Association of 


