














































































































































































































1 

STATE OF THE COUNTY 2025 

Supervisor Terra Lawson-Remer’s Address 

Thank you Kimberly. Isn’t she great? 

Good evening, thank you everyone for coming.  

I want to thank the San Diego Natural History Museum for hosting us tonight in beautiful Balboa 
Park. 

I want to recognize all of our elected and appointed officials — including County Treasurer/Tax 
Collector Dan MacCallister, County Assessor/Recorder/Clerk Jordan Marks, Sheriff Kelly Martinez, 
District Attorney Summer Stephan, and all my colleagues on the County Board of Supervisors — as 
well as our local, state and national representatives, and binational delegation.  

And I want to thank my daughter… in advance … for mostly sitting still during mommy’s speech. 
She’s making progress.  

So tonight, let’s talk about progress. About taking one step forward… and one step back. About 
building things up… and tearing things down. 

No, I’m not talking about the last few years at the County Board of Supervisors.  

I’m talking about this moment we’re all living through, where it feels like our entire nation is taking a 
big step backward. 

But we’ve been here before. This dialectic is the arc of America’s history — we’ve faced tough times, 
and we know how to lead through them. 

Look around us — this very museum is a monument to how life adapts and thrives, even in harsh 
environments. 

Balboa Park itself is a product of these forces. Over 150 years ago our civic leaders set aside these 
1,400 acres to give city-dwellers a place for peace as the city grew around them. Yet the same 
people who were creating our city … were excluding people from it. 

For generations, Black, Jewish, Hispanic, Asian, and other minorities were banned from living in 
much of San Diego.  

It was just the way things were. Until it wasn’t. 

In 1947, a young man named Leon became the first Black homeowner in Golden Hill — a ‘Whites-
only’ neighborhood.  

Through sheer determination and belief in his ability to make a change, Leon broke a barrier most 
thought was impossible. 
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Today, thanks to actions like his, exclusionary redlining laws in our County have been abolished. 

And that trailblazing homeowner went on to be San Diego’s first Black City Councilmember, first 
Black County Supervisor, and champion of justice for all – the late great Leon Williams.  

And tonight we are joined by two of his family members, Angela Strong and Detra Williams. Our 
County thanks you and the entire Williams family. 

He paved the way for so many, including my colleague that I am incredibly honored to serve with — 
Supervisor Monica Montgomery Steppe!  

Leon Williams is proof that all of us can be a force for change and for progress. 

But progress does not mean completion. 

Just as San Diego’s redlined communities still bear the scars of generations of neglect, our County 
— and our nation — are still striving to fulfill the promise of America. 

The United States was founded on an extraordinary idea unparalleled in the history of the world: 
there are no kings and queens. We are all equal.  

But a nation that was stitched together under the banner of freedom was built on the back of slavery.  
Wealthy Robber Barons of the Gilded Age paid workers barely enough to survive.  Women could not 
vote, or own property.   

Until people fought and marched and organized and demanded that the promise of America become 
real for ALL Americans.  Demanded that we ALL be included. 

Now, it’s our turn to advance America’s promise. Our responsibility to carry the torch in America’s 
ongoing struggle between humanity’s worst instincts and our highest ideals.  

As we gather here tonight, we face another inflection point. The same forces that have always tried 
to make America work only for the wealthy and well-connected are once again rigging the system, 
cutting everyone else out of the American Dream. 
 
The oligarchs now running Washington sell us on the lie that if we work just a little harder, we can 
join the billionaire’s club too — that we’re just one step away from being one of them.  
 
But the truth is, they aren’t getting their billions through hard work. They’re stealing it — taking it from 
you, from your family, from all of us. 
 
They want us to believe that government can’t work — so they can take it for themselves. It’s not 
mismanagement; it’s sabotage. 
 
If you’re wondering what the chaos and corruption in Washington today has to do with local 
government, let me tell you: it has everything to do with it.  
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Right now, the federal government is slashing programs we rely on for healthcare, housing, clean air 
and water, public safety, and disease prevention. Every decision Washington makes impacts our 
ability to serve you. 

And when federal leadership fails, local government must lead.  Standing-up to institutions that harm 
the public good — whether it’s Walmart or Washington D.C. — is one of our core duties. 

Every time you weigh an apple at the grocery store, or check how many gallons you've pumped at 
the gas station, you can trust that the information is accurate — because the San Diego County 
Department of Ag, Weights, & Measures protects consumers from deceptive practices and enforces 
fairness. 

It is quite literally the County’s job to make sure that bad actors don’t put their thumb on the scale.  

We cannot fix everything that’s broken in Washington, but we can ensure that, HERE in our own 
community: 

● might does not equal right, and the playing field is level for everyone; 
 

● the most marginalized are not scapegoated; 
 

● our Constitution and due process are respected; 
 

● you can see a doctor when you’re sick, and know you won’t get sent a surprise bill 
afterwards that could bankrupt your family; 

 
● our air and water is clean and healthy and safe to drink and swim; 

 
● young people, families, seniors, all of us can sleep with a decent roof over our heads; 

 
● we’re protected from measles and other deadly diseases; 

 
● and that if you work hard, and with integrity, you can send your kids to a decent school, and 

someday retire with dignity and security, and build a better life for your family. 
 
This moment calls for courage, and bold ideas. 
 
For us to imagine the world as it should be, and to fight to make the impossible, possible. 
 
As JFK once said: “we choose to go to the moon, not because it’s easy — but because it’s hard.” 
 
So San Diego County, here’s our Game Plan. 

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

Let’s start with one of the County’s biggest jobs – healthcare.  
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Five years ago, when I had my daughter, I was running my own small business and trying to make it 
work as a single mom. I went online to sign up for coverage under the Affordable Care Act. But we 
made too little to qualify. The only option was Medicaid. 
 
And thank God for it. 

Medicaid is a lifeline for nearly a third of San Diego County residents — over 900,000 people. That 
includes kids, seniors, working parents, people with disabilities — people like me.  

Maybe people like you. 

Now that lifeline is under threat. The administration wants to slash Medicaid by $880 billion dollars 
— stripping healthcare from hundreds of thousands of San Diegans. 
 
These cuts would show up in our emergency rooms, on our streets, in every neighborhood.     

You deserve to be able to see a doctor when you’re sick, and no one should have to choose 
between getting care and going bankrupt.  

But Medicaid is not only bread & butter healthcare. 

It is also the backbone of the County’s funding to help the homeless, and the foundation of our 
region’s entire behavioral health system. 

Over the past four years, we’ve added more than five thousand new mental health and addiction 
treatment slots.  THIS is how we help people in crisis on our streets. 

We’ve opened four new crisis stabilization centers — so mental health emergencies, whether or not 
you’re sleeping on the streets, don’t lead to jail or the ER. 

We launched a new kind of region-wide 911 response — Mobile Crisis Teams that show up to 
emergencies with mental health professionals, not handcuffs. 

We’ve nearly doubled our behavioral health workforce — putting hundreds more counselors, nurses, 
and homeless outreach workers into our neighborhoods. 

And we’re just getting started.  
 
Our new plan will double treatment slots again in five years — to more than 32,000 openings for San 
Diegans to get help. 
 
That means more beds. More outpatient therapy. More ongoing support to make sure people stay 
housed and stable instead of homeless. 

The technical name is Optimal Care Pathways — but you can just call it the Care Before Crisis Plan. 
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Because when we wait, people spiral. And we all pay the price. But when we meet people where 
they’re at, and give them what they need? We save lives. We save money. We build a more humane 
system of care. 

We are working now to make this system more efficient, and make sure every tax dollar is working 
for our community.   

The County of San Diego County can do what other Counties have done: create our own Medicaid 
healthcare plan — so that our tax dollars are spent helping patients, not enriching private equity 
investors and corporate executives.   

We can direct every Medicaid dollar be spent on patients — by cutting out the middlemen, the 
insurance companies who continue to rake in record profits even while regular Americans are paying 
rising healthcare costs and getting worse care. 

So that is what we are doing, starting this year.  It’s a four year process, but by the time our health 
insurance plan is up for renewal by the State of California in 2028, San Diego County will be ready 
with a managed care plan that we offer to County residents. 

 
But here’s the bottom line: all the work we do to help the homeless get the care they need, all the 
investments we make so nearly a million San Diegans can see a doctor when they’re sick, all of this 
depends on Medicaid funding.  
 
These are your tax dollars — money you pay in and expect to get back. If our Medicaid money 
disappears to pay for tax cuts for billionaires, the behavioral health system we have spent four years 
building crumbles. 
 
That’s the threat.  
 
But here’s the opportunity: We can raise the money ourselves — right here at home. Not by waiting, 
or begging, for DC to do its job, but by taking the wheel of our own destiny and steering our own San 
Diego County ship through this storm. 
 
A local revenue measure could leverage $1 billion dollars a year, to support healthcare and other 
needs. 
 
Enough to make sure that struggling San Diegans can see a doctor when they’re sick, get treatment 
for addiction or mental health, and avoid financial ruin from medical bills. 
 
Enough to keep building our behavioral health system to help the homeless on our streets. 
 
Enough to make sure our firefighters and sheriffs have the resources they need for hoses and 
hydrants, fire stations, fire trucks and patrol cars and helicopters. 
 
Enough to keep delivering on essential services, like emergency food assistance and protecting kids 
from child abuse. 
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Enough to invest in childcare for working families, and expand in-home supportive services for the 
elderly, across San Diego County. 

And we can make sure every dollar is audited and lockboxed — with public oversight, transparency, 
and real accountability. 

With a vote of the people, we can keep our families safe and healthy, no matter what happens in 
Washington. 

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

But protecting our health isn’t just about doctors and hospitals. 

It’s about clean air, safe water, and a public health system strong enough to stop the next epidemic 
before it begins. 

San Diego County’s public health department works quietly behind the scenes — tracking diseases, 
testing water, and keeping us safe.  
 
 
And our public health department doesn’t do it alone. 
 
The Center for Disease Control is one of our biggest partners. And under this administration, the 
CDC is being dismantled. 
 
The CDC has already fired over 700 experts. Last week they clawed back $40 million that had been 
promised to San Diego’s public health budget — gutting our disease tracking, Hepatitis A vaccine 
program, and emergency response. 

That funding supported more than 90 public health workers — the team that tracks outbreaks, and 
tests water after sewage spills. The team that recently traced and vaccinated over 2,000 people 
exposed to measles, stopping an outbreak before it spread. 

We cannot and will not allow San Diego to become like Texas, where preventable measles 
outbreaks are killing children. 

But right now, our County’s fiscal policy is too conservative to meet this moment. 

We have more than $100 million in excess reserves — just sitting in an account, above what’s 
recommended by best fiscal practices. 

That’s public money — your money — collecting interest instead of saving lives. 

So today, I’m calling for immediate reform of our County’s reserve policy. 

Because when Washington walks away, we need to be able to act — to protect public health, 
public safety, and essential services. 
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That includes using reserve funds to staff and pay for our new County Public Health Lab — a 
cutting-edge facility that allows us to test for measles, hepatitis, norovirus, even anthrax, right 
here in San Diego. 

No more sending samples out of state. No more waiting for federal help.  

With Washington slashing essential services, San Diego will step up — and put our reserves 
to work for the people they’re meant to serve. 

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

And on a healthy environment, we’re not backing down – because we all expect to breathe clean air, 
swim in clean water, and not get sick just from going outside. 

But in the Tijuana River Valley, that right has been violated for decades. 
 
Raw sewage flows across the border, polluting coastlines from Imperial Beach to Oceanside. 
Families pay the price — breathing dirty air, and getting sick from swimming in the ocean. 
 
That’s why we declared a Countywide State of Emergency. That’s why we expanded air and water 
testing. That’s why we’re distributing tens of thousands of air purifiers.  
 
And that’s why I led the push, alongside Imperial Beach Mayor Paloma Aguirre, to get the Tijuana 
River Valley designated as a Superfund site — to force the federal government to treat it like the 
health crisis is. 

We’ve made real progress.  Our dogged Congressional delegation secured $650 million to fix the 
failing wastewater plant on our side of the border.   

But we have to keep pushing—to protect that funding, speed-up plant construction, and get the 
Superfund designation for long-term cleanup dollars.  

We also need funding that we control locally.   
 
That’s why I’m supporting Senator Padilla’s bill to use border toll revenues for Tijuana River Valley 
clean-up.   
 
And why I’m proposing a $10 Million Matching County Fund, using our freed-up reserves, to match 
every grant dollar spent by the state or philanthropy to protect our communities from the sewage 
crisis. 
 
But until Tijuana’s sewage system is repaired, we’re just putting a band-aid on a broken pipe.  So I’m 
asking all of you to also join me in urging our friends and partners in Mexico, and international 
partners like the World Bank, to invest in long-term fixes for the Tijuana sewage system.  
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And we are coming for the toxic polluters, too.  We’re taking on PFAS—the invisible “forever 
chemicals” that don’t break down, build up in our bodies, and are linked to cancer, liver damage, and 
hormone disruption.  
 
These toxins are everywhere.  
 
Take firefighters: they’re exposed to forever chemicals in the very gear meant to protect them and 
the foam used to put out fires.  
 
You can see these toxins in the frothy white foam floating on the surface of the Tijuana River, at the 
Saturn Blvd overpass.  
 
These cancer-causing chemicals were made, sold, and defended by billion-dollar companies that 
knew the risks, and chose profit over public health. 
 
So we’re fighting back. 
 
I’m calling to ban these ‘forever chemicals’ from every product the County buys. 
 
And we’re ready to sue the manufacturers who are poisoning our water and our people. 

Environmental health is also about preparing for the next storm — and building systems that make 
our communities more resilient.   

That’s why we’re investing in stormwater infrastructure — to reduce flooding, cut pollution, and 
protect homes. 

It’s why we’re rethinking how we feed people, too. The County serves more than ten million meals a 
year.  And for too long, that food came from corporate factory farms, who dump pesticides in our 
rivers and degrade the health of our soil. 

Now we’re using our food budget to support more sustainable local farmers. 

That means keeping dollars in our community, cutting carbon emissions, and building a healthier 
food system.   

And we’re doing the same with energy. By joining San Diego Community Power — a public, not-for-
profit energy provider — we’re lowering energy rates for consumers, and putting ourselves on the 
path to 100% renewable energy by 2035. 

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

But it’s not just our environment we’re fighting to defend. It’s also our rights — our freedoms — the 
very principles that hold our democracy together. 
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The White House is forcing law firms to drop clients, and instead take cases that support its agenda 
– undermining our legal system’s independence, and coercing lawyers to bow to political pressure 
rather than uphold the rule of law. 
 
But our right to a lawyer shouldn’t depend on whether your case is popular. It should depend on the 
Constitution.  
 
And in March, ICE deported Kilmar Abrego Garcia, father of 3 special needs kids — a Maryland 
resident and Green Card holder who had lived here for more than a decade.  
 
A court ordered them not to. ICE did it anyway. 
 
Now he’s locked in a maximum-security prison in El Salvador — and the administration is refusing to 
bring him back, even after the Supreme Court said they must. 
 
Green Card holders. Longtime residents. People who live and work beside us — our neighbors, our 
coworkers, people we love. 
 
On Monday Trump said that he wants to send US citizens to El Salvadoran prisons, too. 
 
If they can deport someone like Kilmar, how long until they start ignoring the rules for everyone else? 
 
That’s why the San Diego County Immigrant Legal Defense Program is more vital now than ever. 
 
We launched the program four years ago — because no one should lose their right to due process 
just because they can’t afford an attorney. 
 
This right to an attorney for everyone, even non-citizens, is enshrined in the Constitution. And here 
in San Diego, we’re honoring this right. 
 
Run by our fantastic County Public Defenders’ Office, the Legal Defense Program has so far helped 
more than 2,500 immigrants get a fair day in court — keeping families together, and making sure no 
one faces unlawful deportation alone. 

Like the Ethiopian engineer whistleblower who exposed a toxic leak by a Chinese state-owned oil 
company in his hometown. For speaking out, he was arrested, beaten, and tortured. He fled to the 
U.S. and was detained at Otay Mesa, facing deportation. Our program stepped in — and won his 
case in court. 

And we’re not doing it alone. Our sheriffs, our public defenders, our probation officers, and our 
district attorneys fight every single day to uphold the rule of law, and ensure justice for all — not just 
the powerful. 
 
This is what it means to live our values of fairness, justice, and human dignity. 
 

------------ 
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We can’t talk about freedom and dignity without talking about housing. 

All of us deserve a roof over our heads and a secure place to call home. 

Yet in the richest country in the world, middle-class families can’t afford even a small starter home.  

Teachers, firefighters, and healthcare workers are being priced out of the communities they serve, 
forced into long commutes.  

And for those living paycheck to paycheck, one small setback — a job loss, a rent hike, a medical bill 
— can mean sleeping in their car, or ending up on the street. 

That’s why housing has been a cornerstone of our work since I took office. 

Over the last four years: 

We’ve tripled the pace of homebuilding, and your county government is now leading the region in 
meeting our state housing goals. 

We’ve increased our affordable housing production by 500%. 

And we’ve launched new programs to help seniors and vulnerable residents stay in their homes. 

But as most San Diegans can tell you on the first of every month: even this progress is insufficient 
for the scope and scale of our housing crisis.  

Here in our region, we’re bearing the brunt of America’s rigged economy: rising home costs, job 
insecurity for white and blue collar workers alike, and a society and housing market tilted further 
toward those at the very top. 

Wall Street corporations and hedge funds like Blackstone are snatching-up homes and apartments 
across San Diego County – outbidding first-time buyers, squeezing-out working families, jacking-up 
rents, and pushing-out tenants to boost profits.  
 
So we’re fighting back.  
 
We’re suing corporate landlords accused of tenant harassment, rent price-fixing, and illegal 
evictions.  
 
And we’re investigating Wall Street’s homebuying spree in San Diego — tracking who owns what, 
where, and how they’re driving up costs.  

But we can and must do much more – with the help of those who’ve benefited the most from San 
Diego’s real estate boom.   

Homes in San Diego are now selling for $7, $10, even $15 million after decades of soaring values, 
even without upgrades. 
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So we’re proposing something simple: a small transfer fee on sales of the top 1% of properties in 
San Diego County, paid only once, when these properties change hands. 

Those with homes in the top 1% can pay forward just a small share of that fortunate windfall, when 
their property is sold, to help break the stranglehold of our housing crisis. 

And in return?  

We could build affordable homes for teachers, nurses, and first responders — so they can live in the 
communities they serve. 

Or we could help first-time home buyers and young families finally get a foot in the door. 

Or we could move the 100,000 people stuck on San Diego’s Section 8 waitlist into stable housing — 
a crisis created by years of federal inaction. 

Or we could scale-up the programs that work — like Homeless Diversion and the Senior Shallow 
Rent Subsidy — to stop people from falling into homelessness in the first place. 

And the fortunate few who’ve gained the most from this insane housing market?  Some of whom are 
here in this room today? 

They … you … we, can help build a housing system in our region that works for everyone else. 

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

But even as we do the hard work to level the playing field, we need to ask — why is the game rigged 
in the first place? 

Because the problem isn’t just broken systems — it’s people breaking them for profit. 

The agencies built to protect working people — from predatory lenders, toxic polluters, monopolies, 
and worker exploitation — are now being gutted. And the professionals are being replaced with 
political loyalists. 

When billionaires tell you, “they’re just streamlining government bloat,” there’s one thing you need to 
know: We made these agencies. In fact, we demanded them. 

These are the watchdog institutions that we the people fought to create — to protect us from corrupt 
politicians, unethical businesses, and dangerous industries that were harming Americans. 

But this administration in Washington wants to catapult us back to the America of the past, where 
predatory corporations could do anything they wanted to make a buck. 

We didn’t always have food inspectors. It took public outrage to force the creation of the Food and 
Drug Administration – after meatpacking companies were caught selling rancid, diseased meat to 
families, and factory workers were found ground-up in the machinery. 
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We didn’t always have labor laws, or workplace safety standards.  It took a fire in a locked 
Manhattan garment factory — where 146 young women, mostly Italian and Jewish, burned to death 
or jumped from windows to escape the flames — to create OSHA and modern fire codes.  

The sprinklers in your office… the emergency exits in this room… did not exist until people marched 
and demanded them. 

It took a grassroots movement sparked by outrage over chemical companies spraying pesticides on 
our neighborhoods, poisoning our food and wildlife, to birth the Environmental Protection Agency, 
and ban DDT. 

It took public fury against Wall Street collapsing the economy in 2008 to create the Consumer 
Financial Protection Bureau, charged with safeguarding regular people from shady financial 
practices. 

Now, all of these protections are under attack. 

But … remember that we made these institutions — and just like our parents and grandparents did, 
we can take action to make things better.  

As Washington guts the CFPB, we’re building our own — right here. 

I’m introducing legislation to create San Diego County’s new Consumer Financial Protection Division 
to tackle price gouging, payday lending, delayed and denied health insurance claims, and deceptive 
advertising. We’ll work with our fierce District Attorneys and the Insurance Commissioner to enforce 
the rules — and level the playing field for small businesses and working families.   

Because if you think we’re powerless in the face of these forces — think again. 

We’ve already created the Office of Labor Standards and Enforcement to protect workers, and 
enacted new County contracting rules to guarantee fair wages and paid sick leave. Take Jesus 
Arriaga, who waited years for stolen wages. Our County stepped in, paid him directly, and took his 
employer to court for the rest. 

We sued Big Pharma for fueling the opioid crisis — and won $200 million for San Diegans. 

We sued Apple for deliberately slowing down your old iPhone — and won a $24 million settlement. 

And now, we’re suing the social media giants — Meta, TikTok, YouTube, and Snapchat — for 
deliberately addicting our kids and profiting off a youth mental health crisis they helped create. 

Just this month, we won an injunction against a company making 3D printers designed to churn out 
untraceable ghost guns. 

And we’re not just cracking down on the shadiest companies, we’re also making our reserve and 
public investment dollars work for our community – aligning our investments with our values, and 
exploring a Public Bank that could finance affordable housing. 
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Because here in San Diego County – might does not equal right, and we will keep fighting to make 
sure the playing field is level for everyone. 

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

Let me conclude by saying, in what seems like a different life I was a professor – trying to 
understand why some countries prosper and others fail, why some enjoy stable democracies, while 
others are trapped in cycles of violence and poverty. 
 
Some of the answers are surprisingly basic — and at the core of our County’s mission.  
 
County workers keep our land records and birth certificates secure — so people can be recognized 
as citizens, buy and sell property, and prevent government looters from seizing our assets. 
 
County workers are the sheriff’s deputies who keep us safe, the firefighters who train relentlessly to 
protect us from wildfires, the public defenders and district attorneys and probation officers who 
uphold the rule of law, the social workers and mental health teams who step in when a child or family 
is in crisis, the childcare and home healthcare providers who care for our loved ones with dignity. 
 
There are over 20,000 County workers, some of which are working right now in this very room. So in 
the days ahead, thank a County worker. And join us in protecting what they do. 

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

This moment we face is not about left or right. It’s about right or wrong. 
 
It’s about choosing what kind of America, what kind of San Diego County we want to live in. And 
fighting for it. 
 
I don’t know about you San Diego, but I do not want to live in a world that’s selfish and depraved, 
that’s every person for themselves.  Where the more you can grab and steal and get away with, the 
more you get to keep. 
 
I want to live in a world where everyone has an equal opportunity to build a good life.  Where we 
respect the rights and freedoms of our neighbors, even, especially, when they look or think 
differently. Where we can breathe healthy air and our water is clean and safe to drink and swim.   
 
Where we keep the promises we’ve made to each other – friend to friend, neighbor to neighbor – to 
be there for each other on our worst days. Where we stand together, and lift each other up – and we 
answer the call of our best selves.   
 
Because we believe in a society that’s not every person for themself, but all of us standing together 
to defend and fight for our highest ideals. This is the promise that we make to each other as 
Americans. 
 
The work won’t be easy. Leon Williams knew that. And we know it too. 
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But when we fight, we win.   
 
Cuando luchamos, ganamos. 
 
Everyone can do something.  
 
As the Dalai Lama said: “If you think you're too small to make a difference, try sleeping with a 
mosquito.” 
 
If you’re a judge or an educator or a doctor – stand your ground.   
 
If you’re a lawyer, step-up, and take on a case or two pro bono.  
 
If you’re a worker, join a union, and pay your dues, whether you’re a computer programmer or a 
healthcare provider or an electrician. 
 
If you’re a parent, join your kid’s PTA. 

Because here’s the truth: democracy does not live in Washington. It lives in us. In what we choose to 
fight for. In how we come together; in how we care for one another. And in the day-to-day. essential 
work of local government — the kind that doesn’t make headlines, but holds a society together. 

So even if Washington is abandoning its responsibilities, we – TOGETHER – can still fulfill America’s 
promise. San Diego County’s promise.  

It’s our choice. We can wait. Or — we can lead. San Diego County, let’s lead.  
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April 15, 2025 
 
 
To:  Supervisor Terra Lawson-Remer, Vice-Chair  
 Supervisor Joel Anderson  
 Supervisor Monica Montgomery Steppe 
 Supervisor Jim Desmond 
 
From:  Brian Albright 
 Deputy Chief Administrative Officer 
 
UPDATE ON IMPLEMENTATION PLAN FOR ADOPTING DISAGGREGATED RACE AND 
ETHNICITY DATA STANDARDS IN ALIGNMENT WITH FEDERAL GUIDANCE AROUND 
STATISTICAL POLICY DIRECTIVE NO. 15 
 
Background 
 
On May 21, 2024 (24), the Board of Supervisors (Board) directed the Chief Administrative Officer 
(CAO) to develop an implementation plan for adopting disaggregated race and ethnicity data standards 
in alignment with federal guidance around Statistical Policy Directive No. 15: Standards for 
Maintaining, Collecting, and Presenting Federal Data on Race and Ethnicity (March 28, 2024). Such 
planning should include identifying departmental data systems updates needed to collect, track, report, 
and share disaggregated race and ethnicity data, as well as monitoring changes in state and federal data 
guidance. 
 
Effective March 28, 2024, the Office of Management and Budget revised the Statistical Policy Directive 
No. 15: Standards for Maintaining, Collecting, and Presenting Federal Data on Race and Ethnicity. 
Federal agencies have 18 months to submit their implementation plans and up to five years to make it 
operational. There is a trickle-down effect to states and then to counties. Before the County can develop 
an implementation plan, additional guidance and clarification on implementation plans from Federal 
agencies and the State is needed. For example, some data systems that the County uses do not belong to 
the County (e.g., those for Federal/State-funded programs). The County will monitor when and how the 
Federal agencies and the State plan to make the data collection and reporting changes and assess any 
potential funding impacts for the County to update data systems. 
 
Current Activities and Next Steps 
County staff are exploring an expanded version of the race and ethnicity questions for public surveys 
pending further guidance from federal agencies and the State. This will assist departments when 
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disaggregated data in public surveys will help better inform programs and/or services without 
compromising statistical validity or respondent privacy.  
 
The Office of Evaluation, Performance, and Analytics, utilizing data identified through an enterprise-
wide data systems analysis, has started a comprehensive program inventory. Additionally, the Office of 
Equity and Racial Justice continues its work on the Board-directed intersectional gender equity analysis. 
This combined data will inform County staff’s continuing updates to the Countywide scan leveraging 
these projects and others to have a complete list of all County-owned data systems that collect 
individual-level data and, once Federal and State guidelines have been finalized, County staff will 
finalize the requested implementation, and engagement plans in alignment with OMB Directive No.15.  
 
Lastly, the CAO office continues to work with the County’s Employee Resource Group (ERG) Council 
on implementing actions to expand support of County professional development, workforce 
advancement, and address leadership gaps for all employees. One of the adopted recommendations from 
the ERG Council will appear in the FY 2025-26 Operational Plan in the form of a departmental goal 
under the strategic initiative of Empower in which each department will raise awareness of opportunities 
for employees to learn and participate in ERGs, events, and/or activities to continue a workplace 
centered around belonging. 
 
Should have you have any questions related to these efforts, please do not hesitate to contact David J. 
Smith, Chief Information Officer, at David.Smith@sdcounty.ca.gov. 
 
 
Sincerely,  
 
 
 
Brian Albright 
Deputy Chief Administrative Officer 
 
c:  Ebony N. Shelton, Chief Administrative Officer 

Caroline Smith, Assistant Chief Administrative Officer 
 David Smith, Chief Information Officer 
 Ricardo Basurto-Dávila, Chief Evaluation Officer 
 Taryell Simmons, Interim Director, Office of Equity and Racial Justice 
 Board of Supervisors Communications Received 

mailto:David.Smith@sdcounty.ca.gov
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April 15, 2025  
 
 
To:  Supervisor Terra Lawson-Remer, Vice-Chair  
 Supervisor Joel Anderson  
 Supervisor Monica Montgomery Steppe 
 Supervisor Jim Desmond 
 
From:  Brian Albright 
 Deputy Chief Administrative Officer 
 
UPDATE ON THE ADOPTION OF A NEW POPULATION CATEGORY FOR SAN DIEGANS 
OF MIDDLE EASTERN AND NORTH AFRICAN DESCENT  
 
On April 30, 2024 (26), the Board of Supervisors (Board) directed the Chief Administrative Officer 
(CAO) to offer Middle Eastern and North African (MENA) categories when obtaining ethnicity data 
during the administration of County of San Diego (County) programs and services in alignment with 
federal guidance around Statistical Policy Directive No. 15: Standards for Maintaining, Collecting, and 
Presenting Federal Data on Race and Ethnicity (March 28, 2024).  
 
The Statistical Policy Directive allows Federal agencies up to 18 months to submit their implementation 
plans and up to five years to make it operational. Implementation of this Directive follows a trickle-
down effect to states and then to counties. Therefore, before the County can develop an implementation 
plan, additional guidance and clarification on implementation plans from Federal agencies and the State 
is needed.  
 
The County will continue to implement actions related to the Board’s direction, including the addition of 
a new MENA question and brief explanation to County surveys that collect data on race and ethnicity 
when applicable. To do this, the County’s Chief Data Officer, in consultation with departments and key 
stakeholders, drafted new guidance around the data collection and reporting of a new MENA survey 
question. The new guidance was shared with representatives across all business groups and is being 
incorporated into enterprise-wide guidance on survey implementation which will be issued by the CAO 
in Spring 2025.   
 
Should have you have any questions related to these efforts, please do not hesitate to contact David J. 
Smith, Chief Information Officer, at David.Smith@sdcounty.ca.gov. 
 
 
 

BRIAN ALBRIGHT 
DEPUTY CHIEF ADMINISTRATIVE 

OFFICER 
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Sincerely,  
 
 
 
BRIAN ALBRIGHT 
Deputy Chief Administrative Officer 
 
c:  Ebony N. Shelton, Chief Administrative Officer 

Caroline Smith, Assistant Chief Administrative Officer 
 David Smith, Chief Information Officer 
 Ricardo Basurto-Dávila, Chief Evaluation Officer 
 Taryell Simmons, Interim Director, Office of Equity and Racial Justice 
 Board of Supervisors Communications Received 
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TO: Supervisor Terra Lawson-Remer, Vice Chair 

Supervisor Joel Anderson  
Supervisor Monica Montgomery Steppe 
Supervisor Jim Desmond 

 
FROM: Eden Brukman, Chief Sustainability Officer 
 Office of Sustainability and Environmental Justice 
 
WATER WAYS: A 2023 REGIONAL ASSESSMENT OF DROUGHT MANAGEMENT AND 
WATER USE BEST PRACTICE STRATEGIES WITH EQUITABLE CONSIDERATIONS FOR 
OUR FUTURE   
 
Overview 
On September 14, 2022 (6), the San Diego County Board of Supervisors (Board) directed staff to 
assess drought management and water use best practice strategies to help inform future potential 
actions for addressing water needs across the greater San Diego Region (Region) in ways that 
align with the County of San Diego’s (County) efforts to advance equity, address environmental 
and climate justice, and support community adaptation and resilience.  
 
While the last County assessment in 2018 was focused on a regionwide Stormwater Capture and 
Reuse Feasibility Study1, this updated analysis titled “Water Ways: A 2023 Regional Assessment 
of Drought Management and Water Use Best Practice Strategies with Equitable Considerations 
for Our Future” (Report), expands the 2018 assessment to include:  

• Alignment with California’s Water Supply Strategy2 and consideration of the whole Region, 
including municipalities of San Diego and Imperial counties, and binational cities along the 
California United States – Mexico border.  

• Assessment of strategies for stormwater collection and reuse at County parks and 
facilities. 

• Assessment of water diversion, collection, and reuse strategies on County roads and 
highways. 

• Identification of incentives for stormwater collection and water reuse strategy integration 
into affordable housing developments.   

 
1  https://projectcleanwater.org/stormwater-capture-and-use-feasibility-study/ 
2  https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Water-Resilience/CA-Water-Supply-Strategy.pdf  

https://projectcleanwater.org/stormwater-capture-and-use-feasibility-study/
https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Water-Resilience/CA-Water-Supply-Strategy.pdf
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• Assessment of financial risks caused by extreme weather conditions and identification of 
financial investments to support resilience.   

• Identification of ways other jurisdictions are integrating greywater reuse. 
• Identification of water needs and opportunities within the agriculture sector.  

 
The Board action also included direction to assess County stormwater collection incentive and 
water conservation messaging programs. The Report includes information on these County 
programs within respective drought management and water use best practice strategies. To 
accomplish the objectives of the Board direction, the County Office of Sustainability and 
Environmental Justice (OSEJ) and Department of Public Works (DPW) partnered with technical 
consultants to assess drought management and water use best practice strategies across the 
Region, including assessment of County stormwater collection incentive and water conservation 
programs.  
 
For purposes of this effort, the “Region” includes local municipalities of San Diego County and 
Imperial County, as well as Tribal Nations, and Mexico Border Cities (i.e., municipalities of 
Tijuana, Tecate, Playas de Rosarito, and the northern portions of Mexicali and Ensenada). The 
Report references these areas as: Western San Diego County, Eastern San Diego County, 
Imperial County, Tribal Nations of San Diego and Imperial County, and Mexico Border Cities 
(Attachment A, Figure ES-1).  
 
The assessment analyzes strategies with respect to water affordability, accessibility, quality, and 
reliability. It integrates technical research alongside lived experience perspectives collected 
during extensive stakeholder engagement. The Report is informed by community representatives 
and stakeholders from across the Region, with engagement intentionally designed to hear from 
individuals, organizations, and subject matter experts including County departments, 
practitioners, and consultants that offer insights on the wide range of Report topics (Attachment 
A, Acknowledgments).  
 
The Report presents the findings and serves as a resource to inform future potential drought 
management and water use best practice strategies. Rather than a prescriptive set of strategies, 
the Report is intended to serve as a technical and community-informed resource for stakeholders 
across the Region, including residents, municipalities, community-based organizations, and other 
sector-specific parties, to identify and prioritize activities that best meet their needs. This approach 
considers the range of interests and opportunities that exist across the Region and emphasizes 
that implementation of strategies will need to be customized by those who are leading 
implementation at different Regional, binational, jurisdictional, and community scales.  
 
Water Ways Report 
The Report is organized around the following key themes: Financial Risks and Investments for 
Resilience; Water Conservation; Water Recycling; Stormwater Collection; Water Storage; 
Desalination; and Trends in Water Needs and Opportunities. 
 
Financial Risks and Investments for Resilience  
Based on historic weather patterns, climate hazards within the Region are identified as droughts, 
floods, wildfires, heatwaves, and landslides, with impacts to people, property, and agriculture 
production. In conjunction with global climate change, it is anticipated that the Region will continue 
to experience less predictable and more frequent extreme weather events and a resulting 
increase in climate hazards. Moreover, the Report documents that probable future financial 
impacts in terms of risk-adjusted expected annual loss from extreme weather are significant and 
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is approximately $500 million Regionwide. Beyond the direct impacts of extreme weather, 
changing climate is also affecting insurance coverage, with declining insurance options leaving 
residents uninsured, underinsured, or with extremely high premiums. This financial vulnerability 
has significant implications for the Region’s ability to recover after disasters and affects long term 
housing affordability and economic security. 
 
As a result, the Report finds that future investments should be directed to mitigate top regional 
climate hazards and includes a non-exhaustive table of hazard type and related investment 
opportunities at federal, state and local levels (Attachment A, Table 10). Themes for future 
investments include reassessing current insurance practices that leave communities more at risk 
to economic losses from climate hazards, increasing funding for water infrastructure to mitigate 
flood impacts, engaging with Mexico to collect comparable data for analyzing water needs and 
opportunities, and evaluating and updating existing emergency response plans to advance cross-
jurisdictional or international collaboration for effective and timely responses to climate 
emergencies.  
 
Water Conservation  
Large- and small-scale water conservation strategies are assessed, including review of 
community campaigns focused on water-conservation messaging, water efficiency rebate 
incentive programs for homeowners and businesses, and water use reduction practices such as 
turf removal, low-flow fixtures, advanced irrigation systems, and xeriscaping. Practical 
applications for strategies are considered within the context of commercial agriculture operations, 
affordable housing developments, and programmatic implementation in the unincorporated area. 
For example, water conservation strategies are already heavily implemented in Western San 
Diego County, which has higher water costs that stakeholders identify as a critical factor for 
addressing drought management and water use best practice strategies. 
 
Water Recycling  
Large- and small-scale water recycling strategies are assessed within the context of communities, 
homeowners, and businesses, with applied considerations for commercial agriculture operations, 
affordable housing developments, and County facilities. Stakeholder's perspectives vary, with an 
overall positive outlook on water recycling as an approach to increase water supply across the 
Region, but with concerns over potential increased water costs and assurances for recycled water 
to be accessible to agriculture operations.   
 
Stormwater Collection  
Stormwater collection, diversion, and use strategies are assessed alongside applied 
considerations for strategy implementation in affordable housing developments, agriculture 
operations, County facilities, and County programs operated in the unincorporated area. Overall 
stakeholder perception is that the Region should be optimizing stormwater collection, with 
solutions focused on ways to route stormwater to existing infrastructure, such as reservoirs, 
groundwater basins, and recycling infrastructure.       
 
Water Storage  
Water storage strategies focusing on the use of above ground water storage (e.g., reservoirs) and 
below ground water storage (e.g., groundwater aquifers) are assessed alongside applied 
considerations for strategy implementation at County facilities to increase groundwater storage, 
and groundwater management considerations for private well monitoring. For example, 
stakeholders express that above ground water storage infrastructure is not maintained to function 
at optimal capacity, and that regulations and timelines to improve dams are a barrier to expansion 
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of above ground storage. Moreover, stakeholders have interest in expanding below ground water 
storage, especially for the Tribal Nations, Eastern San Diego County, and Mexico Border Cities 
Focus Areas.  
 
Desalination  
Desalination strategies that remove salt from the ocean or brackish groundwater are assessed 
within the context of increasing local water supply and expanding water diversification options 
across the Region and include applied considerations for commercial agriculture operations.  
While ocean desalination is identified as a potential opportunity worth exploring to bring a new 
water source to communities, stakeholders have concerns about environmental, permitting, 
timing and cost considerations, and express a need for water managers to complete practical 
feasibility studies for such projects, especially for Western San Diego County and Mexico Border 
Cities Focus Areas due to proximity to the ocean.      
 
Trends in Water Needs and Opportunities 
The Report concludes with trends in water needs and opportunities across the Region, emerging 
topics of importance based on stakeholder feedback, and a consolidated list of the strategies. 
The Report’s key findings include: 

• Economic Impacts. The entire Region is subject to significant financial impacts from 
extreme weather events, with ongoing needs for strategic investments to protect 
communities, with opportunities to leverage existing resources and increase funding to 
improve infrastructure.  

• Insurance and Climate Change. Californians are underinsured for losses related to 
extreme weather, and there is a need to reassess current insurance practices that leave 
communities more at risk for economic losses from climate hazards.  

• Binational Opportunities. Shared water resources with Mexico (e.g., transnational 
groundwater aquifers, the Tijuana River watershed, and Pacific Ocean) represent 
opportunities to identify common values with transborder stakeholders to coordinate 
strategies and improve water resource management for communities. This approach 
should include meaningful engagement with Mexico to collect comparable data for 
analyzing water needs and opportunities, and evaluation and updates of existing 
emergency response plans to advance cross-jurisdictional or international collaboration 
for effective and timely responses to climate emergencies. 

• Tailored Water Management. There are opportunities to enhance drought management 
and water use strategies across the Region. While all identified strategies within the 
Report should be considered for integration into existing water management approaches 
to meet the needs of communities, the Report finds that the different geographic areas 
may be well positioned to benefit from select strategies. The following identifies select 
strategies for consideration or prioritization within a particular geographic area:    

o Western San Diego County has a highly diversified water supply with 
implementation of many water use strategies. However, potential exists for 
enhanced strategy implementation, especially for water recycling opportunities in 
developed areas, above ground water storage with existing infrastructure, and 
stormwater collection with associated water quality and flood control benefits. Of 
note, some strategies are identified as representing a moderate level of 
opportunity for enhancement, and include below ground water storage in local 
aquifers, and ocean desalination.  
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o Eastern San Diego County has relatively few water supply diversification and 
strategy implementation approaches, in which localized onsite water recycling and 
below ground water storage for local aquifers represents strategies with the 
highest opportunities for enhancement.    

o Tribal Nations have relatively few existing water supply diversification and 
strategy implementation approaches – comparable to that of Eastern San Diego 
County – in which localized onsite water recycling and below ground water storage 
for local aquifers represent strategies with the highest opportunities for 
enhancement. 

o Imperial County has minimal water supply diversification and strategy 
implementation approaches compared to other areas, and opportunities for 
enhancement include localized onsite water recycling and expansion of water 
conservation strategies.   

o Mexico Border Cities have minimal water supply diversification and strategy 
implementation approaches – similar to that of Imperial County – with 
opportunities for greatly enhancing water recycling and below ground water 
storage in aquifers. Of note, and similar to that of Western San Diego County, 
strategies for ocean desalination, above ground water storage in reservoirs, 
stormwater collection, and localized onsite water recycling are identified as 
representing a moderate level of enhancement opportunity.    

• Partnerships. Often, drought management and water use best practice strategies 
overlap in terms of technical approach and resulting water supply benefits, with 
interconnections between various jurisdictions, communities, technical staff, and other 
stakeholders that contribute to larger existing infrastructure and water supply networks 
such as reservoirs and water recycling facilities. The interrelated nature of strategies 
points to the need for multiple partnerships with overlapping technical expertise, as well 
as a focus on community involvement to ensure resulting strategy implementation 
incorporates community priorities and needs. 

• County Programs. DPW implements robust water conservation and stormwater 
collection programs within the unincorporated area, with ongoing efforts to enhance 
community outreach, and coordinate with other jurisdictions in the Region looking to 
develop similar programs. County water conservation and stormwater collection incentive 
programs offer many opportunities for the public to implement drought management and 
water use best practices. Support is generally from technical and financial incentives that 
support residential and commercial use of rain barrels, landscape transitions to 
xeriscaping, irrigation assessments, and more. The County also participates in regional 
water management planning, such as through the San Diego Integrated Regional Water 
Management (IRWM) Regional Action Committee (RAC), and through participation in an 
internal County Water Roundtable for staff across departments to align County programs 
related to water management, including ways to advance water conservation messaging.  

• Stakeholders Prioritize Affordability. Water affordability is an emerging need, 
especially important for communities within areas that have high water rates despite 
current water conservation efforts. This was a particularly important emerging topic 
identified by the agriculture sector in Eastern and Western San Diego.  

• Water Strategies for Affordable Housing. Future programs, policies, and practices 
designed to incentivize drought management and water use best practice strategy 
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implementation within affordable housing developments should first consider existing 
challenges to housing development, especially costs. Potential incentives include 
creating streamlined permitting or other financial support systems to effectively advance 
strategy implementation within housing developments.  
 

Community Engagement  
Water management is complex, involving nearly 100 jurisdictions and serving a combined 
population of over 5 million people in the greater Region analyzed by the Report. Due to the 
complexities of water management throughout the Region, a crucial objective of the Report is 
ensuring it is informed by equity and environmental justice considerations, and that it integrates 
input and feedback from water industry representatives, communities, and sector-specific 
stakeholders who are impacted in various ways by water management decisions. To reflect the 
range of stakeholder values and perspectives, while also allowing for consistent analysis across 
the Region, four water considerations (i.e., affordability, accessibility, quality, and reliability) are 
integrated into the Report and help illuminate needs and opportunities.  
 
Stakeholder interviews and community engagement events were conducted throughout 2023: 

• Two Regional Water Assemblies included guest speakers, panel discussions with 
technical experts and practitioners, and interactive polling questions with public comment 
and feedback on key themes of the Report.  

• Six virtual workshops reviewed Report topics through interactive educational 
presentations with group dialogue and question-and-answer sessions.  

• Twenty-eight stakeholder interviews gathered insights from a wide range of technical 
experts and practitioners, including agricultural and housing development consultants, 
regulatory permitting agencies, nonprofit organizations, and water districts.  

• In-depth technical working meetings were held to help inform practical applications of 
strategies. 

• Public comment on the Report provided additional opportunity for holistic public review 
and feedback.  

 
A detailed summary of community engagement can be found in Attachment B.  

 
Next Steps 
It is important for drought management and water use best practice strategies in the greater San 
Diego Region to bolster resilience of all communities and balance a range of interests. As a 
compilation of Regionally suitable drought management and water use best practice strategies, 
the Report amplifies opportunities for collaboration among diverse stakeholders, including 
businesses, jurisdictions, and residents, with an emphasis on information sharing and alignment 
with their voiced needs and priorities.  
 
The County will continue to integrate sustainability and equity into practices, programs, and 
policies to support community adaptation and resilience, and will leverage the Report’s findings 
in future and ongoing efforts to advance water strategies. This includes informing programs that 
incentivize water conservation and stormwater collection for residents and commercial 
operations, supporting agricultural water use and land management strategies, and identifying 
additional site-specific assessments to pursue opportunities for implementation of water recycling, 
stormwater collection, and groundwater storage on County properties.  
 
The greater San Diego Region is faced with complex water resource management, varied 
perspectives and contrasting needs, and subregional jurisdictional and international boundaries. 
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Therefore, some assessment topics and preliminary Report findings would benefit from further 
evaluation by others, such as: reassessing insurance practices to mitigate negative impacts from 
climate hazards; shifting funds to regional water infrastructure; incentivizing water use best 
practices in affordable housing developments; and addressing water affordability challenges for 
residents and businesses in areas with high water costs. 
 
Please contact me at Eden.Brukman@sdcounty.ca.gov with any questions. 
 
 
 
Respectfully, 
 
 
 
 
EDEN BRUKMAN 
Chief Sustainability Officer  
Office of Sustainability and Environmental Justice 
 
 
CC: Ebony Shelton, Chief Administrative Officer  
Caroline Smith, Assistance Chief Administrative Officer 
Dahvia Lynch, Deputy Chief Administrative Officer 
Marisa Barrie, Director, Department of Public Works 
Andrew Potter, Clerk of the Board of Supervisors  
 
 
ATTACHMENTS: 
Attachment A – Water Ways: A 2023 Regional Assessment of Drought Management and Water 
Use Best Practice Strategies with Equitable Considerations for Our Future 
Attachment B – Community Engagement  
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Executive Summary 
Across the Region, climate change and extreme 
weather (such as flood and drought) are impacting 
local and imported water supply sources and shifting 
our relationship with water, resulting in new needs 
and opportunities to expand water supply options and 
implement tailored strategies that reflect the diversity 
of communities and local environments.

In September 2022, the County of San Diego (County) 
Board of Supervisors (Board) directed an assessment 
of drought management and water use best practice 
strategies to inform future potential actions for 
addressing water needs across the greater San Diego 
Region (Region) in alignment with the County’s efforts 
to advance equity, address environmental and climate 
justice, and support community adaptation and 
resilience.

Water Ways: A 2023 Regional Assessment of Drought 
Management and Water Use Best Practice Strategies 
with Equitable Considerations for Our Future (the 
Report) is the compilation of findings from the 
assessment, which was conducted throughout 2023. 
It includes the following Board-directed elements:
• Alignment with California’s Water Supply Strategy 

(California Natural Resources Agency, 2022)
• Supportive of Regional resilience through inclusion 

of municipalities of San Diego and Imperial 
counties, Tribal Nations, and binational cities of the 
California US–Mexico border

• Evaluation of strategies for stormwater collection 
and water reuse at County parks and facilities

• Evaluation of stormwater collection, and water 
diversion and reuse strategies along County roads 
and highways

• Identification of incentives for stormwater collection 
and water reuse strategy integration into affordable 
housing developments

• Evaluation of financial risks caused by extreme 
weather conditions and identification of financial 
investments to support resilience

• Identification of ways other jurisdictions are 
integrating greywater reuse

• Identification of water needs and opportunities 
within the agriculture sector

The Report represents a non-exhaustive repository of 
strategies for consideration by diverse stakeholders, 
including residents, businesses, and jurisdictions. The 
complexities of drought and water management in the 
Region span well beyond the scope of this Report. 
Further, the changing drought and water management 
landscape potentially outpaces information available 
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Figure ES-1. Greater San Diego Region and Focus Areas

during the Report’s 2023 timeframe–for example, the 
evolution of policies and practices, and as climate 
hazards continue to impact the Region. Drought 
and water management will remain a priority for 
meeting basic human and environmental needs, 
and supporting people’s livelihoods and economic 
wellbeing across the Region. The findings of 
the Report point toward a future where drought 
management and water use best practices are 
tailored to local environments and communities, 
maximize existing natural and built infrastructure, 
incentivize water use best practices, and contribute 
to a culture of data and equity informed resilience 
strategies that benefit everyone.

A Diverse Regional Geography
A variety of existing water sources, water providers, 
municipalities, political boundaries, and other features 
geographically set areas within the Region apart. 
The Region was studied as a whole and in smaller 
segments to ascertain if different areas may have 
geographically specific needs and opportunities. 
These smaller segments within the larger Region are 
termed “Focus Areas” (see Figure ES-1): Western 
San Diego County; Eastern San Diego County; Tribal 
Nations; Imperial County; and Mexico Border Cities.
Water management in the Region is multi-faceted 
and complex, with a range of existing water supply 
strategies and nearly 100 jurisdictions involved 
to serve a combined population of over 5 million 
people. Across the Region, water supply sources 
differ markedly, with some Focus Areas relying more 
heavily on few or single sources, while others rely on 
several sources ranging from imported water to local 
recycled and desalinated water. Broadly speaking, 
however, a unifying water supply characteristic of the 
larger Region is connectivity with the Colorado River 
as a water resource (see Figure ES.2).

Legend
 Western San Diego County
 Eastern San Diego County
 Tribal Nations 

 Imperial County 
 Mexico Border Cities

https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Water-Resilience/CA-Water-Supply-Strategy.pdf
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Figure ES-2. Greater San Diego Region Distribution of 
Imported Water Supply

Legend
 Mexico Border Cities
 Tribal Nations
 Subregions with Imported 

 Water

 Imported Water  
 Infrastructure

 Colorado River

Multiple Lenses of Community Resilience
To account for the range of stakeholder values 
and viewpoints while also allowing for consistent 
analysis across the Region and within Focus Areas, 
four water equity considerations were identified and 
integrated into the assessment to illuminate relative 
needs and opportunities: water affordability; water 
accessibility; water quality; and water reliability (see 
Figure ES-3). Technical information was interwoven 
with perspectives collected during engagement with 
diverse communities and sector-specific stakeholders 
from across the Region, in-depth interviews, regional 
water assemblies, virtual workshops, and technical 
working group sessions.

Figure ES-3. Schematic of assessed water equity 
considerations, and applied definitions.

Reliability: The number 
of water sources, including 
dependability and consistency 
of each water source.

Affordability: The portion 
of household median income 
allocated to paying for 
municipal water.

Accessibility: The 
presence and condition 

of water conveyance 
infrastructure.

Quality: The safety of 
water for human 

consumption, cooking, and 
sanitary purposes. 

WATER 
EQUITY

A thematic question was asked at every engagement 
session to help identify different water-related 
perspectives and priorities in the Region, “What does 
water equity mean to you?”. Responses varied but 
tended to center on water as a resource necessary for 
all life, to support human and environmental health, 
and to support livelihood needs. 

Key Themes and Findings
Financial Risks and Investments for Resilience:
• Climate hazards impacting the Region include 

droughts, floods, wildfires, heatwaves, and 
landslides, with impacts to people, property, and 
agriculture production.

• Regional financial impacts due to extreme weather 
are approximately $500 million annually. 

• The changing climate is affecting insurance 
coverage, with declining insurance options 
leaving residents increasingly without coverage, 
underinsured, or with extremely high premiums. This 
can lead to financial vulnerability and significant 
implications for the Region’s ability to recover and 
rebuild after disasters and impacts to long term 
housing affordability and economic security.

• Investments should be directed to mitigate climate 
hazards and leverage existing regional, State, and 
federal funding programs.

• Investment opportunities include funding water 
infrastructure to mitigate flood impacts, continued 
investment in wildfire early detection and response 
systems, consideration of increased regional 
participation in California FAIR insurance program, 
enhancements to cool zone programs, and 
collaboration with Mexico to collect comparable data 
to determine water management needs and actions.

Water Conservation:
• Strategies in agricultural settings, affordable housing 

developments, and County programs include 
community scale campaigns, turf removal, low 
flow plumbing, rebate programs, water efficient 
irrigation systems, land management practices, and 
xeriscaping.

• Practices to decrease the amount of water used 
are heavily implemented in Western San Diego 
County, which has higher water costs than other 
Focus Areas in the Region. Fixed water fees have 
resulted in higher water rates where water use has 
decreased. Stakeholders indicated that future water 
solutions should address affordability to the extent 
possible.

Water Recycling:
• Strategies include large-scale water recycling at 

the community scale, and small-scale site-specific 
recycling by residents and businesses. 

• Stakeholders expressed an overall positive outlook 
for water recycling (e.g., collection, treatment, and 
reuse of water) in agriculture settings, affordable 
housing developments, and County facilities to 
increase water supply.

• Concerns remain about potential increased water 



WATER WAYS | County of San Diego | December 2024PAGE  iii 

costs and assurances for recycled water to be 
accessible to agriculture operations.

Stormwater Collection:
• Strategies include planned diversion and collection 

of stormwater during rain events for use at the 
community scale, as well as at site-specific small-
scale residential and business locations. 

• Stakeholders indicated that the Region is not 
currently optimizing stormwater collection.
Opportunities include use of existing infrastructure 
to route stormwater flows to reservoirs, 
groundwater basins and recycling facilities for 
storage and reuse.

Water Storage:
• Strategies include above and below ground water 

storage, such as use of reservoirs and aquifers, 
with considerations for County facilities and private 
well settings. 

• Stakeholders shared that above ground water 
storage infrastructure is not maintained at optimal 
capacity. Regulations and timelines to improve dams 
are barriers for expanding above ground storage.

• There is interest in expanding below ground water 
storage, especially for areas currently reliant upon 
groundwater sources such a Tribal Nations, Eastern 
San Diego County, and Mexico Border Cities.

Desalination: 
• Strategies include the treatment of water for the 

removal of salt from ocean water and brackish 
groundwater sources with applied considerations in 
agriculture settings.

• Stakeholders felt that ocean desalination is an 
opportunity to introduce a new water source, but 
with concerns on timing and cost considerations.

• There is a need for water managers to complete 
practical feasibility studies for ocean desalination, 
especially for Western San Diego County and 
Mexico Border Cities due to proximity to the ocean.

Select Opportunities
While there are recognized ongoing needs across 
the Region, there are also opportunities to improve 
drought management and water use best practices 
with equity considerations that support resilience.

Tailored Water Management. Different geographic 
areas in the Region may be better positioned to 
benefit from particular strategies. Highlighted below 
are select strategies for prioritization within each 
Focus Area, together with its overall rating summary 
of water equity considerations:

Water  Accessibility
AVERAGE

Water Affordability
LOW

Water Quality
AVERAGE

Water Reliability
HIGH

Figure ES-4. Western San Diego County Ratings Summary of 
Water Equity Considerations

Water  Accessibility
LOW

Water Affordability
AVERAGE

Water Quality
UNKNOWN

Water Reliability
LOW

Figure ES-5. Eastern San Diego County Ratings Summary of 
Water Equity Considerations

• Western San Diego County has a highly diversified 
water supply with implementation of many water 
use strategies. However, potential exists for 
enhanced strategy implementation, especially with 
regard to water recycling opportunities in developed 
areas, above ground water storage with existing 
infrastructure, and stormwater collection with 
associated water quality and flood control benefits. 
Strategies representing moderate opportunity for 
enhancement include below ground water storage 
in local aquifers, and ocean desalination.

Water  Accessibility
LOW

Water Affordability
AVERAGE

Water Quality
UNKNOWN

Water Reliability
LOW

Figure ES-6. Tribal Nations Ratings Summary of Water Equity 
Considerations

• Eastern San Diego County has relatively few 
existing water supply diversification and strategy 
implementation approaches, in which localized 
water recycling and below ground water storage in 
local aquifers represent new or emerging strategies 
with the most opportunities for enhancement.

• Tribal Nations have few existing water supply 
diversification and strategy implementation 
approaches – comparable to that of Eastern San 
Diego County – in which localized water recycling 
and below ground water storage in local aquifers 
represent new or emerging strategies with the most 
opportunities for enhancement. 

• Imperial County has few existing water 
supply diversification strategy implementation 
approaches due to IID’s senior water rights on 
the Colorado River. This Focus Area was found 
to have some water supply diversification and 
strategy implementation approaches compared to 
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Partnerships. Often, drought management and 
water use best practice strategies overlap in terms 
of technical approaches, infrastructure networks, 
and water supply benefits that interconnect various 
jurisdictions, communities, technical staff, and other 
stakeholders. The interrelated nature of strategies 
points to the need for dynamic partnerships with 
diverse technical experts and community members 
to ensure resulting strategy implementation reflects 
community priorities and needs. 

Binational Collaborations. Shared water resources 
with Mexico (e.g., transnational groundwater aquifers, 
the Tijuana River watershed, and Pacific Ocean), 
represent a favorable circumstance to identify 
common values with transborder stakeholders to 
coordinate strategies and improve water resource 
management for communities.

County Leadership. The Department of Public 
Works implements robust water conservation 
and stormwater collection programs within the 

Water  Accessibility
LOW

Water Affordability
HIGH

Water Quality
AVERAGE

Water Reliability
HIGH

Figure ES-7. Imperial County Ratings Summary of Water 
Equity Considerations

Water  Accessibility
LOW

Water Affordability
LOW

Water Quality
LOW

Water Reliability
LOW

Figure ES-8. Mexico Border Cities Ratings Summary of Water 
Equity Considerations

unincorporated area, with ongoing efforts to enhance 
community outreach, and coordinate with other 
jurisdictions in the Region looking to develop similar 
programs. County water conservation and stormwater 
collection incentive programs offer many opportunities 
for the public to implement drought management 
and water use best practices. Support is generally 
from technical and financial incentives that support 
residential and commercial use of rain barrels, 
landscape transitions to low-water use landscaping, 
sustainable landscaping, water-efficient landscaping, 
and more. The County also participates in regional 
water management planning, such as participation 
in both the San Diego Integrated Regional Water 
Management (IRWM) Regional Action Committee 
(RAC) and an internal County Water Roundtable for 
staff across departments to align County programs 
related to water management, including ways to 
advance water conservation messaging.

Stakeholders Prioritize Affordability. Water 
affordability is a critical stressor identified by many 
stakeholders as a priority consideration, especially 
important for communities within areas with high 
water rates despite current water conservation efforts. 
This was a particularly important emerging topic 
identified by the agriculture sector in Eastern and 
Western San Diego County. Drought management 
and water use best practice strategies need to 
effectively consider water affordability impacts. 

Agriculture Resource Hub. Development of a web-
based resource hub was identified as an effective way 
to enhance existing agricultural networks and expand 
agricultural capacity for climate resilience. The Hub 
would facilitate implementation of water strategies and 
support agriculture needs, for example by aggregating 
and streamlining information on available grants, 
loans, and financial incentives; share opportunities for 
participating in pilot studies; identify public and private 
funding support for water conservation practices; and 
other resources and assistance for grant application 
and progress reporting.

Balancing Priorities for Affordable Housing. 
Future programs, policies, and practices designed to 
incentivize drought management and water use best 
practice strategy implementation within affordable 
housing developments should first consider existing 
challenges to housing development, especially costs. 
Potential incentives include creating streamlined 
permitting or other financial support systems to 
effectively advance strategy implementation within 
housing developments.

other areas, in which particular opportunities for 
enhancement are localized water recycling and 
expansion of on-farm water conservation strategies.

• Mexico Border Cities has a history of significant 
water management challenges. This Focus 
Area was found to have some new water supply 
diversification and strategy implementation 
approaches – similar to that of Imperial County – with 
opportunities for greatly enhancing water recycling 
and below ground water storage in aquifers. Of note, 
and similar to that of Western San Diego County, 
strategies for ocean desalination, above ground 
water storage in reservoirs, stormwater collection, 
and localized onsite water recycling were identified 
as representing a moderate level of enhancement 
opportunity.
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PAGE 4 WATER WAYS | County of San Diego | December 2024

Chapter 1: Preface

1.1  Board Direction and Objectives
In September 2022, the County of San Diego 
(County) Board of Supervisors (Board) directed an 
assessment of drought management and water use 
best practice strategies for addressing water needs 
across the greater San Diego Region (Region) in 
ways that align with the County’s efforts to advance 
equity as well as environmental and climate justice, 
and support community adaptation and resilience (see 
Minute Order No. 6, September 14, 2022). 

Specifically, Board direction called for the assessment 
to include the following elements:
• Alignment with California’s Water Supply Strategy 

(California Natural Resources Agency, 2022)
• Supportive of Regional resilience through inclusion 

of municipalities of San Diego and Imperial 
counties, Tribal Nations, and binational cities of the 
California US–Mexico border

• Evaluation of strategies for stormwater collection 
and reuse at County parks and facilities

• Evaluation of water diversion, collection, and reuse 
strategies on County roads and highways

• Identification of incentives for stormwater collection 
and water reuse strategy integration into affordable 
housing developments

• Evaluation of financial risks caused by extreme 
weather conditions and identification of financial 
investments to support resilience

• Identification of ways other jurisdictions are 
integrating greywater reuse

• Identification of water needs and opportunities 
within the agriculture sector

The County of San Diego Office of Sustainability and 
Environmental Justice (OSEJ) and Department of 
Public Works (DPW) led the assessment, with support 
from additional County departments, contracted 
technical experts, and numerous partners. The 
assessment was informed by diverse stakeholder 
perspectives and integrated the lived experience of 
communities throughout the Region, which aligns with 
the County’s priority to advance equitable policies, 
programs, and practices.

Water Ways (Report) presents findings from the 
assessment conducted throughout 2023 and 
acknowledges the changing drought and water 
management landscape as new policies and practices 
evolve, potentially outpacing some of the information 
available in the Report. However, the Report 

remains a resource for individuals, municipalities, 
organizations, and others interested in drought and 
water management strategies for the Region.

1.2  Equity and Sustainability  
An important and unifying approach for the 
assessment was to ensure it was conducted in 
alignment with the County’s priorities to advance 
equity and sustainability. The 2022 County Strategic 
Plan, the County General Management System, 
and County guidance documents for development 
of Board Letter Equity and Sustainability Impact 
Statements provided a starting point for alignment 
with County equity and sustainability efforts. 

The County Strategic Plan includes Strategic 
Initiatives spanning priorities for economic and 
environmental sustainability, health equity, community 
quality of life, and environmental justice. The 
assessment integrated the County’s Strategic 
Initiatives to advance sustainability in considering 
social, economic, and environmental needs for 
current and future generations of communities and 
stakeholders throughout the Region. 

Equity considerations included the following types of 
questions: 
• What communities might be impacted by programs, 

policies, or practices? 
• Have communities been engaged? Are there 

opportunities to expand engagement? 
• Who will benefit from or be burdened by the 

program, policy, or practice? 
• What are known strategies for advancing equitable 

programs, policies, and practices; and what are 
strategies for mitigating unintended consequences?

Sustainability considerations included the following 
types of questions:
• How might programs, policies, and practices impact 

environmental, economic, social, and health or 
wellbeing?  

• Do programs, policies, or practices align with the 
County of San Diego Sustainability Initiatives listed 
in the County Strategic Plan? 

The County and partners sought and welcomed 
opportunities for stakeholders to share their diverse 
perspectives and experiences with these terms as 
well. For example, throughout the assessment, a 
thematic question – What does water equity mean 
to you? – was presented at workshops, in surveys, 
during in-depth interviews, and other outreach 

https://bosagenda.sandiegocounty.gov/cobservice/cosd/cob/content?id=0901127e80f0faf8
https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Water-Resilience/CA-Water-Supply-Strategy.pdf
https://www.sandiegocounty.gov/content/dam/sdc/cao/docs/stratplan.pdf
https://www.sandiegocounty.gov/content/dam/sdc/cao/docs/stratplan.pdf
https://www.sandiegocounty.gov/content/sdc/cao/gms.html
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and engagement events. This helped identify 
different water-related perspectives and priorities of 
stakeholders in the Region. 

Responses to this thematic question varied but tended 
to center on water as a resource necessary for all life, 
to support human and environmental health, and to 
support livelihood needs. For example, Figure 1 is a 
word cloud produced from responses contributed by 
attendees at the first Water Assembly and provides 
a poignant illustration of the varied perspectives and 
values that individuals attribute to water.

examine and communicate information. The team 
also used tailored approaches for the Financial Risks 
and Investments and Affordable Housing content. 

• Financial Risks and Investments: Historic and 
projected climate hazard impacts and economic 
losses were analyzed to determine financial risks 
and investments for resilience to extreme weather 
impacts due to changing climate, including risks of 
floods, wildfires, and drought. The broader ‘indirect’ 
and ‘induced’ economic losses to employment the 
economy were excluded. Uniform and comparable 
data were not available for all areas within the study 
Region; detailed data sets were available for the 
US portion but not for the Mexico Border Cities. 
Data from the Federal Emergency Management 
Agency (FEMA) National Risk Index (NRI) were 
used to quantify expected annual economic 
impact due to climate related hazards. FEMA 
describes the NRI as a dataset and online tools for 
understanding natural hazards for United States 
communities that is intended to fill gaps in available 
data and analyses to better inform federal, state, 
local, tribal, and territorial decision makers as they 
develop risk reduction strategies (FEMA, 2023c). 
The Social Vulnerability component of risk from 
natural hazards was evaluated with a combination 
of state, local, and federal frameworks, specifically 
California’s Office of Environmental Health Hazard 
Assessment (OEHHA) CalEnviroScreen 4.0 and 
the Social Vulnerability Index (SVI) published by the 
Centers for Disease Control and Prevention (CDC).

• Affordable Housing: Review of water best 
practice strategies for potential implementation in 
affordable housing developments was conducted 
with a focus on funding considerations (capital 
mapping) and financial mechanisms (proforma) to 
identify opportunities and constraints. The following 
research steps were used: 

1. Creation of index case, based on a 100 
percent affordable housing development 
(for families earning 30 to 80 percent of the 
area’s median income) that includes 100 units 
on a 2.5-acre site (a density of 40 dwelling 
units per acre), and a development footprint 
that covers about 70-75 percent of the site. 
This development scale is both common and 
effective in competing for affordable housing 
funding and a likely typology that is suitable to 
incorporating water-saving strategies.

2. Best practice research, including analysis of 
opportunities (e.g., environmental and social 

Figure 1. Word cloud of community and stakeholder responses 
to the question, “What does water equity mean to you?”

1.3  Research Approaches
Both qualitative and quantitative research methods 
were leveraged for the assessment, complementing 
desktop research and analyses with stakeholder 
interviews, surveys, workshops, and webinars. A 
majority of the data reflected in this Report was 
gathered throughout 2023. 

Desktop research and analyses
The assessment team conducted literature reviews 
of scientific peer-reviewed and government agency 
publications as well as feasibility studies and industry 
best practices for both historic and projected impacts. 
Data were evaluated based on completeness, 
credibility of the sources, and relevance to the 
Region. The team used a bottom-up approach of 
identification, tabulation, and geospatial mapping to
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benefits) and constraints (e.g., regulatory 
barriers and initial and ongoing financial costs 
for such projects).

3. Stakeholder interviews with three local non-
profit affordable housing developers and  a 
national engineering firm with ties to San Diego.

4. Capital mapping, to explore public, private, 
and philanthropic capital funding resources.

5. Proforma and financial analyses, using a 
baseline comparison model that assumed 
zero storm-water intervention and added 
construction and operating costs of each best 
practice to test the feasibility of each variable.

Stakeholder Interviews 
Twenty-eight stakeholder groups were interviewed 
using a standard set of questions that were 
supplemented with unique questions specific to their 
subject matter expertise:   

• Casa Familiar
• City of San Diego Public Utilities Commission
• City of Tucson
• Comisión Estatal de Servicios Públicos de Tijuana 

(CESPT)
• Community Housing Works
• Conservation Grant and Agriculture Consultants 
• County of San Diego Department of Agriculture, 

Weights, & Measures
• County of San Diego Department of Environmental 

Health and Quality (DEHQ)
• County of San Diego Department of Flood Control
• County of San Diego Planning & Development 

Services 
• Imperial Irrigation District (IID)
• International Boundary and Water Commission (IBWC)
• Kimley-Horn and Associates, Inc.  
• Metropolitan Area Advisory Committee (MAAC)
• Resource Conservation District of Greater San 

Diego County
• San Diego Building & Construction Trades Council
• San Diego County Water Authority (SDCWA) 
• San Diego Farm Bureau
• San Diego Food System Alliance
• San Diego Regional Airport Authority
• San Francisco Public Utilities Commission (SFPUC)
• San Pasqual Band of Mission Indians
• The Roman Catholic Diocese of San Diego 
• Tijuana River National Estuarine Research Reserve 

(TRNERR)
• United States Navy Region Southwest
• Wahaso Water Harvesting Solutions
• Water University of California Irvine (UCI)

Technical Working Group meetings 
The County hosted periodic working meetings with 
subject matter experts, including the Integrated 
Regional Water Management Regional Advisory 
Committee, the San Diego County Farm Bureau, 
and the League of Women’s Voters San Diego 
Chapter. Technical working group meetings provided 
the opportunity for focused in-depth discussions 
on assessment topics particularly relevant to their 
organizations’ areas of concentration.

Community Surveys 
Community based organizations, Climate Action 
Campaign and Urban Collaborative Project, 
distributed an online survey for community members 
throughout the San Diego region to provide a 
balanced perspective about assessment topics 
through the lens of their lived experience. 

Regional Water Assemblies
The County hosted two Regional Water Assemblies 
that paired presentation panels with real-time 
interactive polling questions, as well as open 
comments and a question-and-answer session. 
Presenters included County of San Diego 
Chairwoman Nora Vargas, County staff and the 
consultants performing the assessment, as well 
as representatives from San Diego County Water 
Authority, San Pasqual Band of Mission Indians, and 
other technical practitioners. 

Virtual Workshops: Deep Dives 
A six-part series of one-hour education and interactive 
sessions, each dedicated to a different assessment 
topic. The following are selected conversation 
prompts:  
• What are your experiences with stormwater 

collection?  
• What are different ways stakeholders, such as 

private residents, may benefit from or use collected 
stormwater? 

• Are there additional ways to optimize water use in 
current and future food systems?

• What are the pressure points influencing water in 
agriculture across the Region? 

1.4  Limitations and Exclusions
Given the ever-evolving and complexity of water 
resource management, as well as varied experiences 
and perspectives held by stakeholders across the 
Region, there were topics of interest beyond the 
scope of the assessment not researched or reviewed 
in-depth within this Report. Additionally, for some 
geographic Focus Areas only partial data was 
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• Funding and Financing of Projects: There are 
many different avenues to fund the various water 
infrastructure projects referenced throughout this 
report. Funding and financing are not explored in 
depth as part of this scope of work, but high-level 
examples of funding opportunities are provided. 

• Project Operations and Maintenance (O&M) 
Exclusions: While high-level capital cost 
assumptions were made to help identify constraints 
with project implementation for water recycling, 
stormwater collection, water storage above and 
below ground and desalination, these did not 
include operation and maintenance costs, which 
are important when making decisions about water 
infrastructure project implementation. 

• Novel Water Supply and Demand Studies: No 
novel or unique analysis were performed to quantify 
annual or seasonal water supply yields from various 
sources or estimate water demands.

• Detailed Water Demands: Throughout this report, 
considerations of water demands are provided in 
the general context of agricultural water demands 
versus non-agricultural/urban water demands. 
Detailed considerations on these non-agricultural/
urban water demands, such as emergency water 
responses and associated demands on water 
supplies (e.g., in response to wildfires), municipal 
and industrial water demands, environmental flows, 
or environmental uses, are excluded. 

• Northern Regions: The Report does not include 
assessment of the geographic areas north of San 
Diego and Imperial counties. Moreover, it does 
not include assessment of the larger Metropolitan 
Water District of Southern California (Metropolitan), 
of which the San Diego County Water Authority 
(SDCWA) is a member agency.

• Water Service Provider Evaluations: The report 
does not include evaluations of water service 
providers within the Region.

• Emerging Information: New or updated policies and 
practices potentially outpace information available 
during the Report’s 2023 assessment timeframe2. 

2 “Making Water Conservation a California Way of Life” with 
State-wide regulations adopted in 2024 is an example of 
the evolving nature of drought and water management 
solutions affecting California and the Region (State Water 
Resources Control Board, 2024).

available, resulting in data gaps. The following list 
represents areas of stakeholder interest and/or data 
gaps to consider in potential future water impact and 
needs assessments:   

• Water Rights: Water rights, or legal entitlements 
for the access and use of water resources, are 
administered by the California SWRCB (Water 
Rights Process, California SWRCB) and may 
impact water management decisions.

• Environmental Impacts: In-depth studies on water 
management decisions may impact ecosystems, 
including specific impacts to fauna and flora. 

• Historic and Economic Loss Data for Mexico 
Border Cities: Climate assessment data, tools, 
and models are often developed and maintained 
by state and federal government agencies and 
include only US-based communities. This is true of 
the data used to inform this Report, and includes 
data sourced from historical NOAA, CAL FIRE, 
NIFC, and FEMA NRI economic loss modeling. As 
a result, there were not comparable historical event 
nor economic loss model data for Mexico Border 
Cities, and the Report is limited to making qualitive 
statements based on information identified. This 
is a significant data exclusion since the Boarder 
Communities have 3.2 million inhabitants, 
representing approximately 50% of the Region. 
For the NRI models and data sets utilized, FEMA1 
provides important disclaimers, including that they:  

• were developed for planning purposes only; 
• are not a substitute for localized risk 

assessment analysis; and 
• do not consider the intricate economic and 

physical interdependencies that exist across 
geographic regions. 

• Transboundary Projects: Opportunities exist, 
such as US/State funded desalination plants in 
Mexico to offset Colorado River deliveries and 
management opportunities of transboundary 
groundwater aquifers. The Report does not assess 
these in detail, and acknowledges the complex 
nature of transboundary solutions with the need 
for understanding of established international 
communication protocols and the inclusion of 
relevant stakeholders, including water providers 
and other governing agencies involved in 
international water supply treaties.

1 Data available for some risk factors are limited, but with 
plans to be continuously updated (FEMA, 2023c).

https://www.waterboards.ca.gov/waterrights/board_info/water_rights_process.html
https://www.waterboards.ca.gov/waterrights/board_info/water_rights_process.html
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Chapter 2: Context

2.1  Geographic Focus Areas
The assessment geographically included the greater 
San Diego region (Region), which encompasses local 
municipalities throughout San Diego County and 
Imperial County, as well as Tribal Nations and Mexico 
Border Cities (i.e., municipalities of Tijuana, Tecate, 
Playas de Rosarito, and the northern portions of 
Mexicali and Ensenada). 

There are a variety of existing water sources, water 
providers, municipalities, political boundaries, and 
other features that geographically set areas within the 
Region apart. The Region was studied as a whole and 
in smaller segments to ascertain if different areas may 
have geographically specific needs and opportunities. 
These smaller segments within the larger Region are 
termed “Focus Areas” and are illustrated in Figure 2:
• Western San Diego County
• Eastern San Diego County
• Tribal Nations
• Imperial County 
• Mexico Border Cities

An overview of each Focus Area is provided below. 

Figure 2. Greater San Diego Region and Focus Areas3

3 This figure reflects publicly available data and was not 
independently verified.

Western San Diego County
Western San Diego County extends approximately 
from the western boundary of San Diego County 
to the Laguna and Cuyamaca mountain ranges, 
and was primarily differentiated based on highly 
urbanized development and extensive infrastructure 
when compared to Eastern San Diego County. The 
Western San Diego County Focus Area includes the 
geographic area served during the 2023 assessment 
by 24 San Diego County Water Authority (SDCWA) 
member agencies4, and encompasses portions 
that were not served directly by SDCWA member 
agencies, including portions relying on private 
groundwater wells and Coronado and Imperial Beach 
water providers.

SDCWA is the water provider serving the majority of 
the Focus Area, and has been at the forefront of water 
supply in the area since its creation in 1944 through 
an act of California state legislation for it to oversee 
San Diego County’s water rights over the Colorado 
River. The SDCWA receives imported water from 
Metropolitan Water District based on their established 
Colorado River water rights allotment, as well as from 
Imperial Irrigation District (IID) through an existing 
transfer agreement. Notably, the SDCWA is heavily 
invested in advancing water supply solutions by 
diversifying their water supply portfolio, demonstrating 
marked improvements from 95% reliance on imported 
water in the 1990’s to at or below approximately 
70% in 2020, and projected to further improve to an 
estimated 50% by 2045 (SDCWA, 2020). 

Eastern San Diego County
Eastern San Diego County was defined as the 
geographical area within San Diego County that is not 
served by a SDCWA member agency or identified as 
a Tribal Nation. Eastern San Diego County generally 
extends from the Laguna and Cuyamaca mountain 
ranges to the eastern boundary of San Diego County 
and consists of seven water districts, four community 
service districts, fourteen retail water companies, and 
ten unincorporated communities. 

In Eastern San Diego County, primary water 
supplies are from groundwater sources, including 
groundwater from local water agencies and private 
wells. Overall, Eastern San Diego County consists 
mainly of unincorporated communities and dispersed 
development with limited sewer and stormwater 
collection infrastructure. 

4 The SDCWA Member Agencies has changed over time 
(SDCWA, 2024c).

Legend
 Western San Diego County
 Eastern San Diego County
 Tribal Nations 

N

 Imperial County 
 Mexico Border Cities



PAGE 9 WATER WAYS | County of San Diego | December 2024

Imperial County 
Imperial County extends from the eastern boundary 
of San Diego County to the Arizona state boundary 
and consists of five public water districts, one retail 
water company, six municipal water systems, and six 
unincorporated communities. The primary wholesale 
water provider in Imperial County is the Imperial 
Irrigation District (IID), which supplies imported 
Colorado River water to agricultural producers and 
nine municipal retail agencies in Imperial County. 
IID is included in the 1931 California Seven-Party 
Agreement, along with six other parties, to receive 
water from the All-American Canal. IID has a “present 
perfected right” to this water, which was defined by 
the 1964 Supreme Court (California v. Arizona) as 
water rights that predate the June 25, 1929, Boulder 
Canyon Project Act. This water right seniority was 
confirmed in the 2003 Quantification Settlement 
Agreement and Related Agreements (QSA/Transfer 
Agreements) and is effectively capped at 3.1 million 
acre-feet per year (IID, 2012). This is the largest 
water supply allocation within the Colorado River 
Basin system and comprises approximately 70% of 
California’s allocation of 4.4 million acre-feet. The 
QSA agreements include the agricultural to urban 
water transfers and allowed for the concrete lining 
of the All-American and Coachella Canals, which 
conserve water previously lost to seepage, and 
provides SDCWA with the additional conserved water 
supplies.

Ten communities within Imperial County receive 
water for domestic purposes from the IID7. Five other 
water districts supply water to other areas in Imperial 
County outside the IID boundaries including Palo 
Verde Irrigation District, the Palo Verde County Water 
District, Bard Water District, Winterhaven Water 
District, and the Coachella Valley Water District. 

Imperial County is primarily comprised of agricultural 
lands sustained by raw or untreated water from the 
Colorado River, in which water is delivered through 
a series of gravity-flowing canals, including the East 
Highline, Central Main and Westside Main canals. 
In total, IID controls and maintains 1,675 miles of 
irrigation canals in the Imperial Valley and ten above 
ground storage systems/tanks. The public water 
districts, municipal water systems and retail agency 
own and operate their own water treatment facilities 
for municipal (non-agricultural) use.

7  Calexico, Holtville, El Centro, Imperial, Brawley, 
Westmorland, Calipatria, Niland, Seeley, and Heber 
receive water from IID. 

Tribal Nations
The Tribal Nations Focus Area includes eighteen 
federally- and one non-federally recognized sovereign 
Tribal governments in San Diego County5, and two 
federally recognized sovereign Tribes in Imperial 
County. While Tribal Nations may not all coincide 
discretely with US-Mexico political borders, within 
this Report, the Tribal Nations Focus Area includes 
those Tribal Nation lands within the US portion of the 
Region6. Tribal Nations in the Region contend with 
various water source challenges, including ongoing 
legal disputes tied to imported water allocation 
agreements. 

For example, previous water allocation disputes led 
to a San Luis Rey Water Rights Settlement (San Luis 
Rey Indian Water Authority, 1988) for the La Jolla, 
Rincon, San Pasqual, Pauma, and Pala Bands of 
Mission Indians. Under this settlement, the San 
Pasqual Band of Mission Indians presently receives 
their imported water allocation through a wheeling 
agreement with Valley Center Municipal Water District 
(San Pasqual Domestic Water Authority, 2022), 
while the Rincon Band of Luiseno Indians exchange 
their allocated water for City of Escondido and Vista 
Irrigation District local supply, and the remaining 
three Tribes sell their allocated water to the City of 
Escondido and Vista Irrigation District (SDCWA, 
2020). 

Challenges for water supply within Tribal Nations 
may be related to legal and infrastructure setbacks. 
For example, water districts may require annexation 
prerequisites before a Tribal Nation water system can 
operate, and infrastructure to convey water supply to 
Tribal Nations may not exist (Ross, 2017, and Rivard, 
2018). As a result, Tribal Nations throughout the 
Region primarily rely on localized water sources, such 
as groundwater. 

5 It is important to note that the government of the 
Pechanga Band of Mission Indians is in Riverside County, 
but they own purchased land in San Diego County and 
were considered a stakeholder in the Region. In addition, 
the Capitan Band of Mission Indians does not have a 
government or enrolled members but occupies historic 
land held in common by the Barona Band of Mission 
Indians and Viejas Band of Kumeyaay Indians.

6 It is also recognized that Tribal Nation boundaries may 
not all coincide with state and national boundaries, for 
example the historic Kumeyaay lands extend into Northern 
Baja Mexico.
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Mexico Border Cities
The geographic extent of the Mexico Border Cities 
Focus Area includes the municipalities of Tijuana, 
Tecate, Playas de Rosarito, and the northern portions 
of Mexicali and Ensenada. The primary water supply 
to these municipalities are from the Colorado River 
and is managed by federal, state and retail water 
agencies. Per the Mexican Water Treaty of 1944, 
Mexico is allotted 1.5 million acre-feet of Colorado 
River water on an annual basis, plus an additional 
200,000 acre-feet during surplus conditions. Other 
water sources in this Focus Area includes local 
sourcing from groundwater. 

There have been many US-Mexico transboundary 
partnerships throughout the Mexico Border Cities 
Focus Area. For example, the International Boundary 
and Water Commission (IBWC) Minute 323 is 
a binational agreement, signed and finalized in 
September 2017, that addresses ways water will be 
managed and shared between the US and Mexico. It 
allows Mexico to continue storing water in Lake Mead, 
provides guidelines for voluntary cutbacks during 
times of drought, and requires the US to contribute 
$31.5M for conservation projects in Mexico that 
are focused on improving infrastructure and save 
approximately 200,000 acre-feet of water per year. 
The funding sources are from the US government, 
Metropolitan Water District of Southern California, 
Southern Nevada Water Authority, Imperial Irrigation 
District and Central Arizona Water Conservation 
District. In return for funding, these water agencies 
would receive a portion of the saved water (Water 
Education Foundation, 2023).  

2.2  Water Supply and Management
Water management in the Region is multi-faceted 
and complex, with a range of implemented water 
supply strategies and nearly 100 jurisdictions involved 
to serve a combined population of over 5 million 
people. In some Focus Areas, water supplies and 
infrastructure are managed by water wholesalers who 
provide and sell water to water retailers that treat the 
water for human consumption and sell it directly to 
homes and businesses. Local water supplies, such 
as groundwater wells, may also be managed by 
water wholesalers/retailers or managed by individual 
homeowners and businesses. 

It is important to identify “existing” sources of water as 
compared to “new” or “reused” sources of water. 
• “Existing” water sources: Historical water sources 

the Region relies on.

• “Reused” water sources: Developed over the last 
20+ years to use water more than once (e.g., 
regional recycled water and localized onsite reuse 
also known as greywater).

• “New” water sources: Opportunities to increase 
local water supply reliability, such as stormwater 
that is currently not being collected and desalination 
of ocean water or brackish groundwater.

1990 2020 2050

IMPORTED WATER IMPORTED WATER

RECYCLE EXISTING 
SOURCES

RECYCLE EXISTING 
SOURCES

IMPORTED WATER

INCREASE LOCAL 
SUPPLIES

MANAGE LOCAL 
SUPPLIES

NEW WATER TO 
INCREASE OVERALL 
SUPPLY AMOUNTS:

Stormwater collection
Groundwater desalination

Ocean desalination 

Figure 3. General overview of recent trends to increase local 
water supply reliability from 1990-2050 (not to scale)

As summarized in Figure 3 above, water recycling 
has already begun to diversify local water supplies 
portfolios, especially in San Diego County Focus 
Areas. Moving forward, water recycling efforts will 
continue to enhance water supply reliability in the 
Region, but additional water supply opportunities 
should be considered and are explored as part of this 
Report, including identifying opportunities for new 
water sources. 

Across the Region, water supply sources differ 
markedly, with some heavily reliant on few or single 
water supply sources, such as Eastern San Diego 
County which relies primarily on groundwater, 
and others that rely on a range of sources such 
as in Western San Diego County where water is 
imported as well as sourced from locally recycled 
and desalinated water. Broadly speaking, however, 
a unifying water supply characteristic of the larger 
Region is connectivity with the Colorado River as a 
main water source (see Figure 4).

The Colorado River water rights are divided among 
seven US states (Basin States), including California 
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as part of the 1922 Colorado River Compact (USBR, 
2023) and Mexico per the 1944 treaty (IBWC, 1944). 
Native American Tribes also hold Winters rights to this
water, established under the 1907 Supreme Court case
(Winters v. United States), such that each reservation 
in the United States has the right to access enough 
water to meet the needs of the tribe, with priority 
based on the date a reservation was established 
(Sanchez et al, 2020). The water rights along the river 
are based on the “first in time, first in right” system, 
meaning the oldest exercised rights have the highest 
priority in times of shortage (CWB, 2023). 

The Colorado River is managed and operated under 
numerous compacts, federal laws, court decisions 
and decrees, contracts, and regulatory guidelines 
collectively known as the “Law of the River” (USBR, 
2015). The Law of the River apportions the water and 
regulates the use and management of the Colorado 
River among the seven Basin States and Mexico.  
Although the Law of the River agreements grant a total 
of 17.5 million acre-feet of water to be shared between 
the Basin States and Mexico, it has been identified that 
the Colorado River Basin is the most overallocated 
river system in the world (Christensen et al, 2004), 
as much less water flows through the system today 
than was originally estimated and allocated. Although 
California holds the most senior water rights along the 

Colorado River among the Basin States and Mexico, 
and the highest allocation of 4.4 million acre-feet per 
year, prolonged droughts experienced throughout the 
Western US have created uncertainties about how the 
Colorado River will be managed in the future if these 
drought cycles continue or worsen. 
Although the 2022-23 winter may have relieved 
some potential water allocation cuts in discussion 
between the federal government, the US Bureau of 
Reclamation, the seven Basin States, and Mexico, 
ongoing uncertainty surrounding Colorado River 
water supply allocations highlights the importance of 
increasing local water supply reliability and reducing 
dependence on imported water supplies. 

Similarly, throughout the Region and rest of Southern 
California, despite occasional years when rain and 
deep snowpacks result in temporary water surpluses, 
water managers continue to warn that this is not a 
complete representation of current water availability 
due to the heavy reliance on Colorado River water 
(County of Orange, 2022). During the winter of 
2022-23, for example, the Western US experienced 
a significant increase in rainfall and snow depths. 
However, a single above-average year may not 
drastically improve the regional condition of water 
supplies in the long-term, as shown by the multi-
decadal decrease of water levels in the Colorado 
River systems largest reservoir, Lake Mead (see 
Figure 5). In July 2022, Lake Mead fell to its lowest 
level to-date, when the elevation decreased to 1,040 
feet. If the reservoir had fallen another 145 feet, it 
would have become a “dead pool,” unable to provide 
water or hydroelectric power to millions of customers 
(Nilsen and Rigdon, 2023).

Figure 5. Figure 5. Lake Mead historical elevations (image 
source: CNN, 2022).

Figure 4. Imported water supply
Note: Mexico infrastructure was not available to determined 
specific sub-regions receiving imported water.
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2.3  Water Affordability, Accessibility, 
Quality, and Reliability 
As illustrated in Figure 1, and communicated by 
stakeholders throughout the assessment, water 
considerations can be deeply personal and reflect 
individual values and perspectives. To account for 
the range of stakeholder values and perspectives, 
while also allowing for consistent analysis across the 
Region and within Focus Areas, four water equity 
considerations (affordability, accessibility, quality, 
and reliability) were identified and integrated into 
the assessment to illuminate relative needs and 
opportunities (see Appendix B, Water Consideration 
Metrics Overview). Figure 6 is a schematic of the 
four categories of water considerations, with applied 
definitions. An overview of each consideration is 
provided below.

Federal and state agencies also have defined water 
viewpoints that offer context for the four water 
considerations. Select examples include:  

• The US Water Alliance, a national nonprofit 
organization working to advance policies and 
programs for integrated and inclusive water 
management, includes a focus on building 
community resilience in the face of climate change 
(US Water Alliance, 2017). Climate challenges vary 
based on geography and urban development, but 
commonly include issues like drought, localized 
flooding, and sea level rise, all of which can cause 
bigger impacts and more damage to already 
vulnerable communities.

• In 2012 California Governor Jerry Brown penned 
Assembly Bill (AB) 685 (California Water Code 
106.3), which states “every human being has the 
right to safe, clean, affordable, and accessible 

water adequate for human consumption, cooking 
and sanitary purposes.” This was adopted by the 
California State Water Resources Control Board 
(SWRCB) in 2016 as the Human Right to Water 
Resolution. In support of the human right to water 
policy, in 2019 the State passed Senate Bill 200 (SB 
200), which established tools, funding (including 
the Safe and Affordable Drinking Water Fund), and 
regulatory authorities to support struggling water 
systems (Drinking Water Bill, 2019). 

• The California Water Plan Update 2023, 
also referred to as the Water Plan, is regularly 
updated every five years to reflect evolving water 
management priorities of the State legislature and 
administration. The first Water Plan was published 
in 1931 and focused on utilization issues of water 
resources across the State. This evolved into the 
mid-century Water Plan that focused more on water 
infrastructure development. More recently, after 
the turn of the century, the Water Plan evolved to 
include integrated water management, watershed 
resilience, sustainability, climate adaptation, 
and racial justice. The Water Plan now includes 
discussion on the integrated and complex nature of 
water resource management throughout the State 
and emphasizes that the diversity across the State 
contributes to bioregions and hydrologic systems 
with localized water resource challenges that 
require regional approaches to understand needs 
and opportunities in ways that support resilience. 
The Water Plan further discusses the context of 
water management challenges with respect to other 
State initiatives and provides an overview of these 
State efforts in a visual that demonstrates the range 
of State-level efforts to incorporate resilience and 
equity aspects into water resource management 
(see Figure 8). 

Figure 6. Schematic of assessed water equity considerations, and applied definitions.
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https://california.public.law/codes/ca_water_code_section_106.3
https://california.public.law/codes/ca_water_code_section_106.3
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/California-Water-Plan/Docs/Update2023/Final/California-Water-Plan-Update-2023.pdf
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Figure 7. State of California water supply solutions (image 
source: California Natural Resources Agency, 2022a.)

• California’s Water Supply Strategy – Adapting to 
a Hotter, Drier Future outlines the State’s approach 
for adapting to less reliable water supply due 
to climate impacts, and includes water storage, 
stormwater collection, water recycling, water 
conservation, and desalination (see Figure 7). The 
approach factors in several State commitments 
to direct funding and other resources for local 
implementation of the five water supply strategies, 
including adding funds to the State’s existing $3.2 
billion dedicated for financing water recycling 
projects, connecting with local water and sanitation 
districts to identify future water recycling projects, 
and formalizing a process to resolve permitting and 
funding obstacles for water supply projects. 

• The Water Resilience Portfolio was initiated in 2019 
by Executive Order N-10-19, requiring California 
Natural Resources Agency (CNRA), California 
Environmental Protection Agency (CalEPA), and 
California Department of Food and Agriculture 
(CDFA) to identify a set of actions for the State to 
meet water needs that also produce cobenefits, 
integrate natural systems as green infrastructure, 
uses innovation, supports local solutions, and 
builds partnerships at various scales of government 
and stakeholders with diverse interests. Moreover, 
the Water Resilience Portfolio incorporates the 
water supply strategies identified in California’s 
Water Supply Strategy – Adapting to a Hotter, 
Drier Future, and includes detailed actions at the 
State level, with progress metrics identifying the 
status of State actions for diversifying water supply, 
protecting and enhancing natural systems, building 
connections, preparation, and effectuating the 
portfolio. 

• The California Department of Water Resources 
(DWR) addresses issues of water management as 
a cultural resource impacting diverse stakeholders 
across the state in their 2016 publication on Water 
and Culture. This document reviews emerging 

ideas about cultural aspects of water resource 
management, considering perspectives of the 
California Water Plan Advisory Committee and 
stakeholder input. For example, water resources 
were discussed in the context of importance 
to spiritual and social ceremonies, access to 
fishing and other food sources, and recreational 
importance for tourism and various water-
centric activities that contribute to well-being of 
communities across California. In accordance 
with the cultural considerations of water resource 
management, DWR also published Outreach and 
Engagement, which includes a review of ways 
public stakeholders contribute to water resource 
management by providing insight for decision-
makers for identifying practical water best use 
practices for adoption, supporting successful water 
management outcomes, promoting collaboration 
and innovative solutions, focusing on resolving 
conflicts and meeting needs of diverse groups, and 
ensuring incorporation of stakeholder interests into 
water resource decisions.     

• SWRCB implements the Safe and Affordable 
Funding for Equity and Resilience (SAFER) 
program, which requires an annual needs 
assessment to guide this work. It evaluates risk 
thresholds for public water systems, state small 
water systems, and domestic wells, as well as 
components similar to those in the Water Ways 
assessment – water quality, accessibility, and 
affordability. The 2023 publication of the  Drinking 
Water Needs Assessment (SWRCB, 2023), 
includes findings pertaining to the Western and 
Eastern San Diego County and Imperial County 
Focus Areas. Water systems within Tribal Nations 
or Mexico Border Cities were not assessed. 

In San Diego County, the Drinking Water Needs 
Assessment analyzed 74 drinking water systems 
that represented approximately 20% of the 
total population. Twelve water systems were 
not assessed, including the City of San Diego. 
As shown in Figure 9, of the assessed water 
systems, 40 were deemed as ‘not at-risk’ (18% of 
the population), 6 as ‘potentially at-risk’ (0.1% by 
population), 12 as ‘at-risk’ (3% by population), and 
16 were deemed as ‘failing’ (0.2% by population). 

As shown in Figure 11, of the 74 assessed water 
systems, 39% exceeded water quality risk indicator 
thresholds, 22% exceeded accessibility risk 
indicator thresholds, and 19% exceeded water 

https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Water-Resilience/CA-Water-Supply-Strategy.pdf
https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Water-Resilience/CA-Water-Supply-Strategy.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/California-Water-Plan/Docs/RMS/2016/28_Outreach_Engagement_July2016.pdf
https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Water-Resilience/CA-Water-Supply-Strategy.pdf
https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Water-Resilience/CA-Water-Supply-Strategy.pdf
https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Water-Resilience/CA-Water-Supply-Strategy.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/California-Water-Plan/Docs/RMS/2016/29_Water_Culture_July2016.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/California-Water-Plan/Docs/RMS/2016/29_Water_Culture_July2016.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/California-Water-Plan/Docs/RMS/2016/28_Outreach_Engagement_July2016.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/California-Water-Plan/Docs/RMS/2016/28_Outreach_Engagement_July2016.pdf
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/needs.html
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/needs.html
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Figure 8. State initiatives for a resilient and equitable future, as published in the California Water Plan Update 2023.
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Figure ES-6 State Initiatives for a Resilient and Equitable Water Future
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affordability risk indicator thresholds. This means 
that drinking water quality presents the biggest risk 
to water users in San Diego County, specifically in 
the Eastern San Diego County Focus Area, most 
of which is in the County unincorporated area. The 
subgroups within each category are depicted in 
Figure 11, with more information available on the 
SAFER Dashboard.

In Imperial County, the Drinking Water Needs 
Assessment analyzed all 34 water systems. 
Fourteen were deemed as ‘not at-risk’ (47% of 
the population); four as ‘potentially at-risk’ (1% by 
population); ten as ‘at-risk’ (47% by population); and 
six as ‘failing’ (5% by population) (see Figure 10). 

31% of the drinking water systems in Imperial 
County exceeded accessibility risk indicator 
thresholds, 29% exceeded affordability risk indicator 
thresholds, and 25% exceeded water quality risk 
indicator thresholds. This means that drinking water 
accessibility presents the biggest risk to water 
users in Imperial County. The subgroups within 
each category are depicted in Figure 11, with more 
information available on the SAFER Dashboard.

The 2023 Drinking Water Needs Assessment also 
reports the amount of funding that each assessed 
water district received since 2017, based on 
aggregated SAFER status. As shown in Table 1, 
SAFER data suggest that the majority of funding 
had not been allocated to the areas of greatest 
SAFER-identified risk but rather toward ‘not-at-risk’ 
systems in both San Diego and Imperial Counties. 
The $315M indicated as “not assessed” in the table 
was allocated to the City of San Diego. As the 
SAFER database is updated over time, there is an 
opportunity to expand geographic scope to include 
those geographic areas and populations previously 
excluded, to result in a more comprehensive 
analysis of water needs across the Region. 

Table 1. Funding by Water District SAFER Status since 2017. 
Data sourced from SWRCB, 2023.
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San Diego County
Amount ($, millions) 84 0 0.8 1.5 315 401.3

Percent of total (%) 21 0 0.2 0.4 78.5
Imperial County

Amount ($, millions) 9.8 0.5 1.5 4.9 n/a 16.7

Percent of total (%) 59 3 9 29 n/a

Figure 9. SAFER Status by Population, San Diego County. 
Image created with data sourced from SWRCB, 2023. 

Figure 10. SAFER Status by Population, Imperial County.
Image created with data sourced from SWRCB, 2023. 
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Figure 11. SAFER Dashboard, San Diego County Water Systems (top) and Imperial County Water Systems (bottom), 2023.
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Water Affordability
For the purposes of this Report, water affordability 
was assessed as the cost of water in relation to 
median household income for the purchase of 150 
gallons of water per day (gpd), consistent with the 
2023 SAFER study for household water use, and then 
compared to the USEPA (2003) identified threshold 
that water cost should not exceed 1.5% of household 
income. Table 2 and Figure 12 provide the results of 
the affordability assessment.  

Areas with a higher percentage of income used to 
purchase water, either due to higher water rates, 
lower income, or both, are considered to have a lower 
affordability metric (Appendix B). It is critical to note 
that many areas in the Region were not assessed due 
to lack of available data8. Figure 12 geographically 
illustrates areas in the Region with average percent 
of assessed median household incomes used to 
purchase 150 gpd that are below the 1.5% water 
affordability threshold (yellow) and above (blue), as 
well as illustrates the extent of areas in the Region 
that lacked available data for the assessment (gray).

As shown in Table 2, the upper and lower ranges for 
percent of median income allocated to typical water 
bills varies considerably Across the Region, with 
upper ranges above 1.5% within all but one Focus 
Area including areas identified as Disadvantaged and 
Underserved Communities (Figure 12). 

Of all the Focus Areas and Board of Supervisor 
Districts considered, the only area with a range 
that did not exceed the 1.5% threshold percentage 

8 This assessment included available data from 
municipal water service providers. A more refined and 
comprehensive water affordability assessment would 
incorporate updated water bill data available in the Region 
from all water service providers, as well as include data 
on costs associated with other water supply sourcing 
activities (e.g., costs for groundwater well supply, water 
hauling, and water bottle purchases).

of household income allocated to water bills was 
the Imperial County Focus Area (0.2 - 1.2%). The 
areas with the widest range between the lower and 
upper limits for percentage of income allocated to 
water were Tribal Nations, Western San Diego, and 
Board District 5, indicating that water affordability 
in these areas vary widely, with some households 
experiencing more water affordability than others 
within the same area. Alternatively, the Mexico Border 
Cities Focus Area demonstrated the least affordable 
lower limit for percent of median household income 
allocated to water bills (2.1%, over 5 times higher than 
any other lower limit percentage considering all Focus 
Areas or Board Districts in the Region). This suggests 
that water costs are typically less affordable within the 
Mexico Border City Focus Area.

Overall, water affordability varies across the 
Region due to a range of area-specific factors, 
such as access to senior water rights, imported 
water transportation and supply rates, degree of 
urbanization, complexity of water conveyance 
systems, type and scale of water treatment systems, 
scale and number of local water diversification 
projects, electricity costs, and variations in local fixed 
water fees requirements9. Considering variation in 
water affordability across the Region will be helpful 
in identifying trade-offs for tailored drought and water 
management solutions. Typically, areas with higher 
degree of urbanization, water diversification, complex 
water conveyance systems, and large water treatment 
systems will experience higher water costs due to the 
need to fund and maintain the water treatment and 
delivery systems.  

9 San Diego County Water Authority (SDCWA) published 
a Cost of Service analysis describing variables affecting 
SDCWA water rates (SDCWA, 2024e).

Table 2: Approximate Range of Median Household Income Allocated to Municipal Water Bill, by Focus Area and San Diego County 
Supervisor District, 2023.

Focus Area*
Range of Percent of Median 
Household Income Allocated to 
Typical Water Bill 

San Diego County 
Supervisor 
District*

Range of Percent of Median 
Household Income Allocated to 
Typical Water Bill 

Western SD County 0.3 – 4.4% 1 0.3 – 3.3%
Eastern SD County 0.3 – 2.3% 2 0.3 – 3.7%
Tribal Nations 0.1 – 6.2% 3 0.3 – 2.4%
Imperial County 0.2 – 1.2% 4 0.4 – 3.2%
Mexico Border Cities 2.1 – 5.8% 5 0.2 – 4.4%

*Data were not available for all households in the Region; ranges presented are considered approximate.
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Figure 12. Median Household Income Allocated to Municipal 
Water Bill, on Average, 2023.
Note: Based on available data, areas within US Counties were 
assessed using census tract-level income data and reported 
rates from each water district. The major areas within the 
Border Communities (Tijuana, Tecate, and Mexicali) were 
assessed based on statewide-level income data and reported 
citywide water costs.

Water Accessibility
Water accessibility refers to the ability of water to 
be delivered to the user from various water sources. 
When assessing water accessibility through an 
equity lens, important characteristics include the size, 
capacity, and pressure of water supply conveyance 
infrastructure for daily use as well as fire flow. The 
age and material type of the infrastructure are also 
significant. Areas that have current or potential issues 
such as aging infrastructure, water main breaks, 
or lack of comprehensive distribution networks are 
considered to have low accessibility, although more 
study is recommended to explore this in detail. While 
water accessibility is not analyzed in detail as part of 
this Report, high level findings are provided per Focus 
Area.

Water accessibility consists of two main 
considerations: a) concerns with aging existing 
infrastructure, such as main leaks or undersized 
distribution equipment, and b) lack of reliable 
infrastructure in many rural areas.   

Although a large portion of Western San Diego 
County and Imperial County are built out and have 
extensive distribution networks, many of those 
existing systems are now old (>50 years) and facing 
concerns with conveyance losses (leaks and breaks) 

and degrading appurtenances, as well as a need to 
meet both growing demands and sufficient fire flow 
supply in certain areas. The rural and remote portions 
of San Diego County and Imperial County rely on 
local groundwater wells, which heavily depend on 
reliability and quality of groundwater supply and long-
term well performance.

In the Mexico Border Cities, there have been many 
reported issues with water supply access both in 
unreliability of domestic water supply (i.e., water 
shutoffs), and a large dependence on bottled water 
for drinking. Both practically and philosophically, 
bottled water consumption has become the norm 
despite improvements in water treatment. Many 
neighborhoods are not connected to water mains 
and pipes, and even those who are connected 
are vulnerable to system shutoffs, and then must 
get water trucked in at higher prices. Failing 
infrastructure, such as pipe breaks or repairs of the 
water conveyance system, can leave large areas 
without any water for a day or more, and sometimes 
happening as often as weekly. These risks will only 
worsen with increasing age of infrastructure, water 
shortages, and climate change impacts.
Some of the municipalities and water districts assess 
the condition of water infrastructure through master 
planning efforts and making upgrades through Capital 
Improvement Programs. Accessibility is a water 
consideration, and it is therefore recommended that 
this infrastructure component be further researched 
and defined in future studies. 

Water Quality
While water quality was not studied in detail as part 
of the Assessment, it is an important consideration 
such that potable water must be safe for human 
consumption, cooking, and sanitary purposes; 
therefore, a high-level background overview is 
provided in this section.  

The quality of water delivered is impacted by the 
source water, treatment methods, and the material, 
age and operations of the applicable conveyance 
and delivery systems. In general, while municipal 
water treatment plants are required to treat, sample, 
and report to a specific level, and private water 
wells are required to be sited to limit contamination, 
no other requirements or safeguards exist at other 
points throughout the system. High-level findings per 
Focus Area are included in the Report. Areas with 
a mix of fewer regulatory backstops based on the 
water sources (e.g., municipal treatment plants vs. 
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groundwater) are considered to have a low water 
quality metric, while areas with more backstops are 
considered to have a high water quality metric. 

There is also increasing concern with the presence 
of non-regulated, contaminants of emerging concern, 
such as PFAS. Figure 13 illustrates the existing 
safeguards associated with both municipal supplies 
and private water wells. Municipal supplies are 
regulated by the Safe Drinking Water Act, requiring 
a certain level of quality upon leaving the water 
treatment plant. Private water wells in San Diego 
County, while not subject to Safe Drinking Water 
Act requirements, do require approval for new 
construction from DEHQ, including a required setback 
from some potential sources of contamination. 
Beyond the location of these two safeguards and 
the end point of use, these water supplies are not 
further regulated for water quality.  Table 3 provides 
additional detail on the factors that influence 
water quality, as well as known regulatory or other 
safeguards.

Water Reliability
Water supply reliability is broadly explored by water 
managers throughout the state to ensure customers 
have a dependable and consistent source of water at 
all times. 

Increasing local water supply reliability has become 
a growing goal throughout Southern California to 
reduce dependence on imported water supplies that 
are becoming less reliable. Within this Assessment, 
water supply reliability focuses on the dependability 
for various water sources to be supplied at consistent 
volumes to various customers.

To determine reliability throughout the Region, this 
Report considers the number of water sources and 
the reliability of each source that a jurisdiction or 
water service area has access to (see Appendix C). 
Areas with access to only one water source were 
considered to have a low reliability, while areas that 
rely on a diversified portfolio of water sources were 
considered to have higher reliability. For example, 
some areas throughout the Region only have access 
to imported water. With climate change, and the 
variability of snowpack in the Sierra Nevada Mountain 
Range and the Rocky Mountains, the Western US 
has decreasing water supply reliability. For areas with 
multiple water resources, such as water recycling 
facilities, desalination or groundwater supply, these 
areas would have much higher water supply reliability. 

The various water resources applicable to the Region 
are categorized here based on level of reliability:

• Stormwater Collection – Low to Medium Reliability: 
Due to the limited ability to predict when it rains 
and how much rain the Region will receive each 
year, stormwater collection is categorized to have a 
low to medium level of reliability. This may become 
a more reliable source if infrastructure existed to 
collect stormwater to contribute to water supplies. 

• Imported Water – Medium Reliability: As 
discussed, imported water has been heavily relied 
upon throughout the Region. However, as shown 
in Figure 13, the amount of water throughout 
the system has been decreasing over the past 
several years and is becoming less reliable due 
to impacts from climate change. Imported water 
supplies, primarily from the Colorado River but 
also northern California via the State Water 
Project, rely on levels of snowpack that melts and 
eventually flows into aqueducts during spring and 
summer months. Climate change is reducing the 
amount of precipitation falling as snow, resulting 
in faster melting of snow reserves. More intense 
rain events also overwhelm current infrastructure 
systems throughout the Region as well as the 
State. In addition, these pipeline systems are 
more susceptible to failure, or less reliable, in 
emergency situations likes earthquakes, due to a 
lack of redundant conveyance infrastructure beyond 
storage within reservoirs.

• Storage, Below Ground – Medium Reliability: 
Although groundwater storage is limited throughout 
the Region, groundwater is considered to have 
medium water reliability categorization. Important 
considerations are that local groundwater basins 
have been found to have poor quality (e.g. high 
salinity) and poor geologic conditions for below 
ground storage. 

• Storage, Above Ground – Medium to High 
Reliability: Reservoirs are important infrastructure 
to store various sources of supply. The dams that 
exist throughout the reservoirs in the US portion 
of the have been documented to have structural 
issues that have not allowed for maximum 
reservoirs heights to be achieved. In addition, 
reservoirs are prone to evaporative losses, that 
reduce overall water supplies in these systems. 
Therefore, these reservoirs are categorized as 
having medium to high water supply reliability. 
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• Localized, Onsite Reuse – Medium to High 
Reliability: Reusing water more than once onsite 
helps increase local water supply reliability. As 
these systems are smaller scale and may not be 
maintained by experts like those that maintain 
regional water recycling systems, these are 
classified to have medium-high reliability. 

• Regional Water Recycling – High Reliability: 
Reusing water more than once on a regional scale 
greatly increases local water supply reliability and is 
considered highly reliable. 

Table 3: Water Delivery Quality Considerations and Safeguards 

System 
Component

Water Quality 
Considerations Safeguard(s)

Municipal 
Water 
Treatment 
Plant

Source water, 
level of treatment, 
effectiveness of 
treatment, etc. 

Treatment to meet the Safe Drinking Water Act is required in the US, including on tribal lands. 
All community water systems in the State of California are required to prepare and distribute a 
Consumer Confidence Report (CCR) by July 1 of each year. Public water systems with more 
than 10,000 service connections that detect contaminants above their public health goals 
(PHGs) are also required to provide PHG exceedance reports every three years (CWB, 2023). 
In Mexico, NOM-127-SSA1-2021 governs the permissible limits of water quality for human use 
and consumption (United Mexican States Ministry of Health, 2021). 

Municipal 
Distribution 
System

Piping material, 
piping age, etc. 

Lead pipes were disallowed in municipal systems after 1986 in the US. No programs in any 
Focus Areas are known that require the testing of water quality following distribution from the 
water treatment plant; this would be voluntary on behalf of the municipality/water district. In the 
Mexico Border Cities, concerns with quality along the distribution system led many to choose 
bottled water for drinking. Concerns may also exist with the quality of water used for bathing 
and washing. 

Private 
Water Well

Quality of aquifer, 
degree of treatment 
before use.

In Western and Eastern San Diego County, new private water wells are required to be set 
back from potential sources of contamination (e.g., septic systems). The San Diego County, 
Department of Environmental Health and Quality (DEHQ) requires testing as a condition of 
septic permit issuance for new construction when the source of potable water is a private water 
well. Some lenders also require testing of well water prior to a sale. However, no programs in 
any Focus Areas are known to regularly require the testing of water quality following extraction 
from a private water well. Mapping tools are available from the SWRCB Groundwater Ambient 
Monitoring and Assessment (GAMA) Program to identify groundwater that does not meet 
certain primary drinking water standards (Maximum Contaminant levels, or MCLs) (see Figure 
14). 

Private 
Distribution 
System

Piping material, 
piping age, level of 
treatment prior to 
point of use. 

No programs in any Focus Areas are known to require the testing of water quality following 
conveyance through a private distribution system from a private water well; this would be 
voluntary on behalf of the well owner.

Household 
Plumbing

Piping material, 
piping, level of 
treatment prior to 
point of use.

Lead pipes were disallowed in home plumbing after 1986 in the US. While State law requires 
the guardians of all patients ages 6-months to 6-years to be informed about the dangers of 
childhood lead exposure and to test high risk patients, no programs in any Focus Areas are 
known that sponsor or subsidize the testing of home water supplies for regulated or unregulated 
contaminants; this would be voluntary on behalf of the end user.

Figure 13. Municipal and Private Distribution Systems and Water Quality Safeguards

Municipal Water 
Treatment Plant STOP

Private
Well WaterSTOP

If present, 
Private Filtration/ 

Treatment System(s)

Municipal Distribution System

Private Distribution System

Point 
of use

Household plumbing

• Ocean Desalination – High Reliability: Ocean 
desalination is highly reliable, despite having long 
lead times and environmental considerations. 
Once desalination plants are operational, there is a 
nearly limitless supply of ocean water that can be 
processed to serve water demands.

Throughout the Region, overall water supply reliability 
varies. This is demonstrated in Figure 15, which 
shows the number of water sources each Region 
has access to, including water resources stored in 
reservoirs (imported water, local stormwater/stream 

https://mexicanlaws.com/SALUD/NOM-127-SSA1-2021.htm
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Figure 14. Aquifer Risk Map (Aquifer Risk Map (ca.gov)), data not available for Mexico Border Cities

 High Risk (> MCL)
 Medium Risk (between 80-100% MCL)
 Low risk (<80% MCL)

flows), desalination, groundwater and water recycling. 
The more water sources each Focus Area has access 
to, the higher the water supply reliability. 

Overall, Western San Diego County has a well-
diversified water supply portfolio that includes water 
recycling, desalination, storage systems above and 
below ground, and broad conservation programs, 
resulting in a water supply portfolio that has become 
increasingly more reliable over the years. Although 
Western San Diego County still relies on imported 
water for the majority of its water supply, there are 
plans to reduce imported water supplies to 50% by 
2045.

Eastern San Diego County, Tribal Nations, and 
Imperial County all have less reliable sources in terms 
of types of sources and number of sources (primarily 
each of these Focus Areas only have one). Eastern 
San Diego County and Tribal Nations rely primarily 
on local sources of water, such as groundwater, and 
many of these groundwater sources are unmanaged 
or not well classified for sustainable management, 
especially those outside of Sustainable Groundwater 
Management Act (SGMA) groundwater basins10. It 
has been well documented throughout California and 
the Colorado River Basin that groundwater depletion 
and lowering of groundwater levels has decreased 
the long-term storage capacities of these systems 

10 The passage of SGMA in 2014 set forth a statewide 
framework to help protect groundwater resources over 
the long-term. SGMA is comprised from a three-bill 
legislative package, including AB 1739 (Dickinson), SB 
1168 (Pavley), and SB 1319 (Pavley), and subsequent 
statewide Regulations.

N

Legend
 Mexico Border Cities
 Tribal Nations

Number of Sources:
 1  2  3  4

Figure 15. Water Supply Diversification

(Liu et al, 2022 and Castle, et al 2014). Therefore, 
sustainable management of groundwater basins is 
critical to ensure long term reliability. 

Although Imperial County only has one water source, 
imported water from the Colorado River Basin, IID 
holds the most senior water rights along the river and 
an allocation of 3.1 million acre-feet, so this source is 
considered more reliable in Imperial County than for 
the other Focus Areas.

The Mexico Border Cities also rely heavily on 
imported water from the Colorado River as a primary 
source of water, with some other local sources such 
as groundwater. Due to existing water infrastructure 
management challenges, both locally and with 
regional infrastructure, and the inability for Mexico to 
reliably distribute water at certain times to the public, 
the reliability of water in this Focus Area is also low.
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climate hazards within the Region were identified as 
droughts, floods, wildfires, heatwaves, and landslides, 
with impacts to people, property, and agriculture 
production (survey of historic data and FEMA National 
Risk Modeling). 

Beyond the direct impacts of climate hazards, the 
changing climate is also affecting insurance coverage 
for wildfires and floods, with declining coverage 
options leaving residents increasingly without 
coverage, underinsured, or with extremely high 
premiums. This financial vulnerability has significant 
implications for the Region’s ability to recover and 
rebuild after disasters and affects long term housing 
affordability and economic security (Flavelle and 
Rojanaskul, 2024).

Historic Impacts
A survey of historic climate related hazards shows 
that there have been approximately 1,065 events 
going back as far as 1996 (27 years), reported 
within San Diego County, Imperial County, and Tribal 
Communities in the Region. These events accounted 
for 49 deaths, 623 injuries and $3.4 billion in property 
(e.g., homes and buildings) and crop damage11. The 
event types include, heavy precipitation, flood related 
(floods, flash floods, coastal floods, and flood debris 
flows), as well as wildfires as shown in Figure 16. 

Figure 16. Historic Regional Extreme Weather Events
Note: Only events with spatial coordinates are shown. 
(Source: NOAA, CAL FIRE, and NIFC)

11  NOAA’s Storm Events Database supplemented with 
data on fires from the California Department of Forestry 
and Fire Protection (CAL Fire) and from the National 
Interagency Fire Center (NIFC). 
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Chapter 3: Financial Risks and Investments for 
Resilience   

3.1  Climate Hazards and Economic Impacts

Droughts, Floods, Wildfires, Heatwaves, and 
Landslides 
Climate changes cause more extreme weather 
events (e.g. drought, floods, and wildfires) that impact 
communities, businesses, agriculture operations, 
and other stakeholders across the Region in different 
ways. For example, heavy and unpredicted rains can 
lead to flooding that impacts communities, with some 
homes and businesses that are more vulnerable 
to flood impacts due to limited nearby water 
infrastructure, lack of flood insurance, inadequate 
housing, or inaccessibility to flood recovery resources. 
On the other hand, prolonged drought can lead to 
disproportionately limited water supply, such as for 
homes and businesses located outside of areas 
serviced by water provider jurisdictions, and who rely 
on groundwater, rainwater, and other water resources 
that are less assessable during drought. Additionally, 
drought can lead to environmental conditions that 
increase risk of wildfires, leading to devastating losses 
to life and property, and impacts that particularly affect 
vulnerable communities that may lack fire insurance 
or other resources needed for wildfire recovery. As 
impacts of climate change continue to affect resource 
management, resilience strategies will need to 
consider that climate change not only causes extreme 
weather, but also results in modified climate averages 
(e.g. higher average temperatures).  New climate 
averages will result in “new normal” temperature and 
other climate conditions that will require adaptive 
water management practices to prevent impacts to 
communities.

Climate hazards, often referred to as extreme weather 
events, are weather-related, hydrometeorological 
events which can cause harm to humans, property, 
livelihoods, resources, and the environment. In 
conjunction with global climate change, it is anticipated 
that the Region will experience less predictable and 
more frequent extreme weather events and resulting 
increase in climate hazards, including atmospheric 
rivers that increase risk of flooding. 

Assessment of historic and projected weather impacts 
is important for identifying investment opportunities 
to support resilience and to mitigate potential future 
weather-related economic losses throughout the 
Region. Based on historic weather impacts, the 
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These historic events do not include the recent 
flooding experienced in the City of San Diego and 
other Western San Diego cities during the winter of 
2024. These figures do not include events within the 
Mexico Border Cities part of the Region because 
comparable data were not available. However, the 
Mexico Border Cities have experienced historical 
weather extremes including flooding and fires with 
property damages and loss of life from flood events 
since 1965, including a reported 38 deaths in the 
largest city, Tijuana (National Weather Service, 
2023a).

The occurrences within California have been 
geographically widespread but also clustered 
in certain areas around San Diego County and 
Southeastern Imperial County, as shown in Figure 16. 
These clusters appear around areas in which there 
are intersections of populations with flood plains and 
forested areas. Flood and heavy rain related events 
posed the greatest threat in terms of frequency, 
while wildfire was responsible for the greatest loss, 
accounting for 92% of the property damage as well 
as the largest amount of injury, death, and agricultural 
damage.

By numbers, heavy rain and flood related incidents 
represented over 65% of the recorded events, or the 
equivalent of 28 events per year. These events were 
associated with 18 deaths, 48 injuries, and $280M in 
property and agricultural damage. 

Wildfires, which represented approximately 22% of 
the events, were associated with 31 deaths, 560 
injuries and $3.17 billion in property and agricultural 
damage. National Interagency Fire Center (NIFC) 
wildfire data since 1992 and CAL FIRE data since 

2013 report an impacted area totaling approximately 
370,400 acres (excluding the 273,246 acres impacted 
by the Cedar fire in San Diego County in 2003). 

In San Diego County, 89% of the historic damage (or
$3.0 billion) was attributable to wildfire property damage. 
In the Mexico Border Cities, an estimated loss of 38 
deaths occurred over this same period, based on a 
population ratio, due in large part to flash floods.   

Table 4 presents a summary of regional impacts, 
including the primary event type and inflation adjusted 
total physical damage to property and crops by 
location. 

Future Expected Impacts 
While this historic data provides perspective on the 
types of hazards and financial impacts over the 
prior 27-year period, it does not reflect current risk 
due to regional development and population growth 
(increased risk exposure) or fully reflect the changes 
over time of potential annualized frequency.  

FEMA’s National Risk Index (NRI) tool was used to 
assess the current risks profile and quantify expected 
annual direct financial impact of climate related 
hazards. FEMA describes the NRI as a dataset and 
online tools for understanding natural hazards for 
United States communities that is intended to fill gaps 
in available data and analyses to better inform federal, 
state, local, Tribal, and territorial decision makers 
as they develop risk reduction strategies (FEMA, 
2023b).  The NRI model calculates probable future 
financial impacts in terms of expected annual loss 
(EAL). The EAL for a specific geography is calculated 
as the product of the exposure to a particular hazard, 
the annualized frequency of that hazard, and the 
associated historic loss ratio. 

Table 4: Primary Hazard and Damage by Location (1996 -2023)

Location Hazards 2020 
Population Injuries Life Loss Historic Damage

San Diego County
Wildfire
Heavy Rain
Flashflood

3,291,978 594 43
$3.4 Billion
Wildfire property damage 89%

Tribal Nations Flash Floods 8,845 9 3 $447 Thousand

Imperial County
Heavy Rain
Flash Floods
Wildfire

177,513 5 3 $22.5 Million

Mexico Border Cities Flash Floods 3,207,645(1) Not Available 38 Not Available

Note: (1) Estimated based on the combined population of Tijuana, Tecate, Mexicali, and Playas del Rosarito (INEGI, 2023).
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The NRI’s qualitative assessment of the current 
likelihood of financial impact from climate hazards is 
summarized in Table 5, in which wildfire is the hazard 
with the highest combined risk of likelihood and loss 
for San Diego County, while in Imperial County it is 
heatwaves. Data were not available in the NRI for Tribal 
Nations, although it is expected that similar risks would 
apply based on the county in which the tribe is located. 
Data were not available for the Mexico Border Cities.

Qualitative Assessment   
Table 5 presents a risk matrix of current likelihood for 
San Diego County and Imperial County to experience 
annual loss from a climate hazard event. (The dollar 
amount expected annual risk is presented in the next 
section. Data were not available in the NRI for Tribal 
Nations, although it is expected that similar risks 
would apply based on the county in which the tribe 
is located. Data were not available for the Mexico 
Border Cities. In San Diego County, wildfire is the 
hazard with the highest combined risk of likelihood 
and loss, while in Imperial County it is heatwaves.

Table 5. FEMA Qualitative Risk Assessment Matrix, summary 
of data from FEMA’s National Risk Index

Hazard 
Type San Diego County Imperial County

Wildfire

Riverine 
Flooding
Coastal 
Flooding

None

Heatwave

Drought

Landslide

1 = Very Low, 2 = Low, 3 = Moderate, 4 = High, 5 = Very High

Quantifying Economic Impacts
The Expected Annual Loss per hazard type for the 
County of San Diego and Imperial County is shown 
in Table 6. Wildfires in San Diego County dominate 
the expected annual economic impact for the US 
portion of the Region. The expected annual loss 
from wildfires for San Diego County is approximately 
$382M and accounts for the majority of the $401M of 
Expected Annual Loss from the combined six hazards 
in the US portion of the Region12. In Imperial County, 
heatwaves are expected to generate $2.5M of annual 
losses and account for the majority of the $3.9M of 
Expected Annual Loss for Imperial County.

Table 6. Economic Impact–Expected Annual Loss ($ in millions)

Hazard Type San Diego 
County

Imperial 
County

Wildfire $382.0 $0.1

Riverine Flooding $9.7 $0.7

Coastal Flooding $0.02 Not Applicable

Heatwave $4.7 $2.5

Drought $0.6 $0.5

Landslide $0.3 $0.1

TOTAL $397.3 $3.9
  12

According to NRI, the Expected Annual Loss risk 
rating for San Diego County is “Very High” relative 
to other US and California Counties. This puts San 
Diego County in the top risk category occupied by 
15% of California Counties. As shown on Figure 17,
only seven of California’s 58 counties, including 
San Diego, Orange, Riverside, Los Angeles, San 
Bernadino, Santa Clara, Alameda, and Contra Costa 
were rated “Very High”. Imperial County was rated 
“Relatively High.”

Economic Impact Risk Adjustment for 
Community Resilience and Social Vulnerability
The intersection of environmental justice and risk 
from natural hazards is the Social Vulnerability 
of communities, also defined by FEMA as “the 
susceptibility of social groups to the adverse impacts 
of natural hazards, including disproportionate death, 
injury, loss, or disruption of livelihood.”  FEMA defines 
Community Resilience as “the ability of a community 
to prepare for anticipated natural hazards, adapt 
to changing conditions, and withstand and recover 
rapidly from disruptions.” The FEMA NRI methodology 
adjusts the EAL based on both Community Resilience 
and Social Vulnerability, where the risk-adjusted EAL 
increases with Social Vulnerability and decreases 
with Community Resilience. Table 7 presents the 
2023 adjusted Risk Index Value for San Diego County 
and Imperial County accounting for the overall FEMA 
rating of “Relatively High” Social Vulnerability and 
“Very Low” Community Resilience for both counties. 

12 FEMA approach is a measure of direct physical impacts 
and does not account for indirect nor induced impacts. 
The $401 million direct Expected Annual Loss should be 
considered a rough order of magnitude estimate rather 
than a precise risk quantification.
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Figure 17. California–- Expected Annual Loss Map, Source: FEMA NRI
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Table 7. Risk Value Adjustment (Risk Adjusted EAL)

San Diego 
County

Imperial 
County Total

EAL ($ in millions) $397 3.9 $401

Social Vulnerability Relatively 
High

Relatively 
High --

Community Resilience Very Low Very Low --
Community Risk Factor 1.2 1.2 --
Risk Adjusted EAL(1) $476 $4.7 $481

Note: (1) The Risk Index Value is the Expected Annual Loss 
multiplied by the Community Risk Factor. 

The calculated Community Risk Factor currently 
increases the magnitude of the EAL by a factor of 
20%. Therefore, the risk adjusted EAL for San Diego 
County for the six hazards becomes approximately 
$476M, and the risk adjusted EAL for Imperial County 
becomes approximately $4.7M. In total, this results in 
a risk adjusted expected annual loss value of $481M 
for the US portion of the Region.

Summary of Regional Historic Impacts and 
Expected Annual Impacts   
Based on historic weather impacts, climate hazards 
within the Region were identified as droughts, floods, 
wildfires, heatwaves, and landslides, with impacts 
to people, property, and agriculture production. 
In conjunction with global climate change, it is 
anticipated that the Region will continue to experience 

less predictable and more frequent extreme weather 
events and resulting increase in climate hazards. 
Moreover, the direct economic losses from physical 
damage due to extreme weather are significant, and 
estimated around half of a billion dollars in annual 
losses for the Region.

Table 8 summarizes the regional impacts from climate 
hazards. This summary includes the most significant 
hazard types and historic damage figures from 
Table 4 and the risk adjusted EAL from Table 7. The 
FEMA NRI methodology provides a risk adjustment 
to expected annual losses based on Community 
Resilience and Social Vulnerability. For the Region, 
Social Vulnerability is considered relatively high, and 
Community Resilience is considered very low.

Insurance 
Climate Change and Property Insurance
To understand the impacts of climate change on 
communities and the ability for insurance to help 
protect from damages, a background on San 
Diego and Imperial counties and associated home 
ownership and renter’s insurance is provided.  
Details specific to fire and flood insurance are then 
summarized. Beyond the direct impacts, the changing 
climate is also affecting insurance coverage for 
wildfires and floods, with declining coverage options 
leaving residents increasingly without coverage, 
underinsured, or with extremely high premiums. This 

Table 8. Summary of Regional Impacts

Location Hazards 2020 
Population Injuries Life 

Loss
Historic 
Damage(2)

Estimated Annual 
Risk Adjusted EAL(3)

San Diego County
Wildfire
Heavy Rain
Flashflood

3,291,978 594 43
$3.4 Billion
Wildfire property 
damage = 89%

$476 million

Tribal Nations Flash Floods 8,845 9 3 $447 Thousand $140 Thousand(3)

Imperial County
Heavy Rain
Flash Floods
Wildfire

177,513 5 3 $22.5 Million $4.7 Million

Mexico Border Cities(1) Flash Floods 3,207,645(2) Not
available 38 Not Available $35 million(3)

REGION 6,685,981 >$3.42 Billion $516 million
Notes: (1) The FEMA NRI model does not cover areas outside the US and as a result no EAL was calculated for the Mexico Border 
Cities. For this summary a number for the Mexico Border Cities has been interpolated by adjusting the per capita risk adjusted EAL 
derived for Imperial County, which had a similar qualitative hazard profile, and applying to the 3.2 million population for the Mexico 
Border Cities. This result of $35 million in annual losses should be considered a speculative estimate and an area that needs additional 
study. (2) Estimated based on the combined population of Tijuana, Tecate, Mexicali, and Playas del Rosarito (INEGI, 2023); (2) Historic 
damage includes property and agricultural losses captured in data between 1996 and 2023 but does not have a dollar impact for human 
injury or loss of life. (3) The NRI model was not run for the Tribal Nations area, instead, a figure was extrapolated from the Imperial 
County data scaled based on population. A similar approach was applied to the Mexico Border Cities, where the built environment, 
demographics, and economics better aligned with Imperial than San Diego County.
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financial vulnerability has significant implications 
for the region’s ability to recover and rebuild after 
disasters and affects long term housing affordability 
and economic security.

There were 1.25 million total housing units in San 
Diego County as of 2022 (US Census). Approximately 
54% are owner-occupied and 46% are rentals (United 
States Census Bureau, 2023). Renters’ insurance 
is far less expensive but also far less common than 
homeowners’ insurance, putting renters at risk (2022 
CIR). According to a 2018 study, approximately 95% 
of homeowners have a homeowner’s policy but less 
than 41% of renters have renter’s insurance. The 
percentage of people utilizing insurance is described 
as “uptake.” The insurance uptake for renters is low 
and represents a potential insurance gap. 
Potential reasons for why renter’s insurance may 
have a lower uptake could include that it is not 
typically required, renters may mistakenly believe 
their contents are covered under the landlord’s policy, 
miscalculation of the risks, cost vs. benefits, and other 
insurance literacy-related knowledge gaps.

Fire Risk and Property Insurance
Standard homeowner’s insurance policies typically 
include coverage for fire and smoke damage. 

While California has a lower than average cost 
of insurance compared to the national average, 
wildfires and high inflation have resulted in substantial 
year-over-year increases in insurance premiums. 
As described in Executive Order N-13-23 to take 
regulatory action to strengthen and stabilize 
California’s homeowners’ insurance market, in 
2023 two of the State’s largest insurance carriers, 
representing 27 percent of the admitted insurance 
market, stopped issuing policies on any residential 
or commercial properties in California. Another 36 
percent of the market is also impacted by other 
carriers announcing plans to limit new policies (State 
of California, 2023). Affected homeowners have had 
to shop for new private policies or pursue state or 
federally-sponsored insurance.  These are explored 
below:

• Insurance discounts related to fire risk are 
available. California’s insurance Commissioner 
signed into law a regulation (CDI Press, 2022) that 
requires insurance companies to provide discounts 
for homeowners and business insurance for wildfire 
safety and mitigation actions. 

• For homeowners in high-risk fire prone areas who 
have been denied private homeowner’s insurance, 
California offers a state sponsored Fair Access to 
Insurance Requirements Plan (FAIR) which provides 
basic insurance coverage (California FAIR Plan, 
2024).  However, this option is more expensive 
and does not include as much coverage as other 
policies.

Homeowners throughout the Region can consider 
these two options if there are challenges obtaining 
private fire protection. 

Flood Risk Insurance
Standard homeowners and commercial property 
insurance policies do not cover flood losses. As a 
result, additional insurance policies or insurance 
riders must be purchased. Flood insurance is 
required by mortgage lenders if the loan is a federally 
backed mortgage and if the property is located in a 
SFHA. FEMA strongly encourages all homeowners 
to purchase flood insurance and reports that 
approximately 25% of all flood losses occur outside 
SFHAs.

Insurance can potentially be purchased from a 
number of private insurance companies or from a 
federal program offered under the NFIP which is 
administered by FEMA (FEMA, 2021). The FEMA 
website states that the NFIP offers lower than private 
sector priced flood insurance to all properties in 
participating communities, however, other sources 
(Ramsey, 2023) report that there are circumstances in 
which private insurance may be cheaper. In addition, 
private insurance may provide higher coverage 
limits, since the NFIP coverage tops out at $250,000 
and $100,000 for the structure and its contents, 
respectively.

The average annual cost of FEMA flood insurance 
in the US was $859 per year in 2019 (FloodPrice, 
2024). Costs for any flood insurance policy can 
be thousands of dollars a year and is based on 
the geographic risk rating for floods as well as the 
amount and policy coverage features (including the 
deductible). Cost of NFIP is based on multiple factors 
above the property and geographic location. Overall, 
premiums in California are in line with the national 
average, however, premiums for San Diego County are 
approximately 24% higher than the national average. 
For context, the most expensive regions in the US, 
including the northeast (CT, MA, RI, NY) and Hawaii, 
can be 30% more expensive than the national average. 
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To obtain a FEMA NFIP loan, a homeowner’s 
community must be a participant in the NFIP program 
after implementing the NFIP’s minimum floodplain 
management standards. Currently, San Diego County 
and seventeen of the County’s 57 Cities and Census 
Designated Places (CDP, i.e., towns) participate in 
the NFIP, including the City of San Diego, Carlsbad, 
Chula Vista, Coronado, Del Mar, El Cajon, Encinitas, 
Escondido, Imperial Beach, La Mesa, Lemon Grove, 
National City, Oceanside, Poway, San Marcos, 
Santee, and Solana Beach. 

Homeowners in NFIP communities living outside 
a SFHA may be eligible for a FEMA Preferred 
Risk Policy as low as $129/year. Importantly, 
discounts on FEMA insurance are also available 
to homeowners who live in communities that have 
opted into the FEMA Community Rating System 
(CRS).  The NFIP CRS was implemented in 1990 as 
a voluntary program for recognizing and encouraging 
community floodplain management activities that 
exceed minimum NFIP standards. Any community 
fully compliant with NFIP floodplain management 
requirements may apply to join the CRS. 

Under the CRS, flood insurance premium rates 
are discounted to reward community actions that 
meet three goals: (1) reduce flood damage to 
insurable property; (2) strengthen and support the 
insurance aspects of the NFIP; and (3) encourage a 
comprehensive approach to floodplain management. 
The CRS uses a Class rating system to determine 
flood insurance premium reductions for residents in 
participating communities. CRS Classes are rated 
from 9 to 1, with 1 reflecting the highest number of 
mitigation activities. Today, most communities enter 
the program at a CRS Class 9 or Class 8 rating, which 
entitles residents in SFHAs to a 5% to 10% discount 
on their flood insurance premiums, respectively.

As a community engages in additional mitigation 
activities, its residents become eligible for increased 
NFIP policy premium discounts. Each CRS Class 
improvement produces a 5% greater discount on 
flood insurance premiums for properties in the SFHA. 
Discounts earned through the CRS range from 
5-45%. There are 19 mitigation activities for which a 
community can be credited, thus resulting in premium 
discounts. Those 19 activities are related to public 
information, mapping and regulations, flood damage 
reduction, and warning and response. For example, 
developing a floodplain management plan and 
improving drainage system maintenance efforts are 
creditable activities. The CRS Coordinator’s Manual 

(FEMA, 2017) outlines the creditable activities and 
associated credit criteria.

Currently, only two municipal entities within the 
Region participate in the CRS program, including 
San Diego County (unincorporated) and the City of 
Oceanside. San Diego County has a CRS Class of 
7 qualifying residents in SFHAs (elevated risk areas) 
for a 15% discount and residents in non-SFHAs areas 
for a 5% discount. Oceanside maintains a CRS Class 
of 8 qualifying its residents for a 10% or 5% discount 
respectively for NFIP policies. 
Additional participation in FEMA’s CRS program is a 
potential way to lower flood insurance costs and close 
insurance gaps.

3.2  Investments for Resilience 
This section discusses selected current programs 
and infrastructure investments as well as 
recommendations for the future. An overarching 
recommendation is that future investments be 
directed to mitigate top Regional hazards, leveraging 
existing regional, state, and federal programs with 
a focus on reduction of Social Vulnerability and 
enhancement of Community Resilience. 

While changing climate has resulted in new 
challenges, it also presents opportunities for improved 
drought management and water use best practices to 
support Region-wide resilience. Table 9 lists identified 
climate hazards likely to occur within the Region, 
alongside financial risks often associated with such 
conditions and opportunities for investments that may 
reduce associated risks. Uniform and comparable 
data was not available for all areas within the study 
Region. Detailed data sets were available for the 
US portion but not for the Border Cities of Mexico. 
However, the information can be used to inform future 
investments in programs and infrastructure for more 
resilient communities throughout the Region.   

Future Investments in Programs and 
Infrastructure
Climate hazards pose both physical and financial 
threats to governments and the communities they 
serve (Gilmore et al, 2022, and Liao et al, 2022). 
As such, the Region can benefit from strengthening 
their financial management of climate risks (OECD, 
2022) and making targeted investments in various 
infrastructure and programs aimed at reducing risk. 
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Table 9. EAL from Climate Hazards by Area and Investment Recommendations

Geographic 
Area

Est. Financial Risk 
(EAL) Climate Hazards Current County, State and 

Federal Programs
Future Investment 
Opportunities

San Diego 
County 
(includes both 
West and East 
San Diego 
County Focus 
Areas)

$476M Wildfire 
Heavy Rain 
Flash floods,
(Riverine Flooding,
Coastal Flooding,
Heatwave, 
Extreme Heat,
Drought, 
Landslide)

San Diego County/Fire Protection 
District Residential KnoxBox 
Program

San Diego County Fire 
Community Emergency 
Response Team (CERT)

California Wildfire Mitigation 
Program–- Home Hardening 
Initiative and Defensible Space 
Program/Sunrise Powerlink Fire 
Mitigation Grants

Utility Wildfire Safety Measures 
(Regional Utilities)

Firefighting Helicopters

Core Local Wildfire Protection, 
Mitigation and Response 
Capabilities and Efforts for Self-
Sufficiency

California FAIR Insurance

San Diego County ALERT Flood 
Warning System

FEMA NFIP and CRS Flood 
management and insurance 
discount programs

Cool Zones program Managed 
by San Diego Health and Human 
Services Agency

Incorporating more Rigorous 
Flood Resistant Design and 
Construction Standards by 
Ordinance

Incorporate More Rigorous 
Stormwater Standards by 
Ordinance

Continue Investment in Wildfire 
Early Detection and Response 
Systems

Access FEMA Flood Grant 
Programs

Increase utilization of FEMA NFIP 
and CRS Flood management and 
insurance discount programs

California FAIR Insurance

Enhancements for Cool Zone 
Program

Existing Development Policy

New Growth Program

Disaster Preparedness Program

Flood and Debris Flow Policy

Property Insurance Subsidies

Upgrade and Expand the ALERT 
Flood Warning System

Tribal Nations

$140K Flash floods 
(Wildfire, 
Riverine Flooding,
Heatwave, 
Extreme Heat,
Drought, 
Landslide)

Imperial 
County

$4.7M Heavy rain
Flash floods 
Wildfire
(Riverine Flooding,
Heatwave,
Extreme Heat, 
Drought, 
Landslide)

Mexico Border 
Cities

$35M Flash floods 
(Riverine Flooding, 
Coastal Flooding,
Wildfire, 
Heatwave, 
Extreme Heat,
Drought, 
Landslide)

Notes: Primary climate hazards are indicated in blue, red, and orange text.
Blue text  Programs and opportunities related to Flood
Red text  Programs and opportunities related to Fire
Orange text  Programs and opportunities related to Extreme Heat
Grey text  Additional climate hazards (typically not as prominent and/or secondary hazards associated with primary climate hazards)

The following are investment recommendations 
resulting from this assessment and additional 
resources and investment examples for consideration.
• Increased stakeholder education and outreach 

regarding climate-related risks and the availability 
of resources. This is the primary recommendation 
across all local, state, and federal programs 
surveyed including the California Sustainable 
Roadmap (June 2023).

• Develop benchmarks and comparable data across 
the Region such that risks can be monetized and 
the impact of mitigation measures can be better 
assessed, with an accompanying recommended 
magnitude of investments. 

• Develop effective climate adaptation and hazard 
mitigation policies and planning across government, 

business, and community sectors. 
• Evaluate existing programs for fire, floods, and 

extreme heat hazards to identify gaps (e.g., 
geographical, socioeconomical, language-based).  

• Seek increased utilization of Federal and State 
insurance programs (risk transfer).

• Subsidize insurance deductibles for targeted 
citizens, such as subsidies for deductibles or direct 
payment of premiums. 

• Further align local regulations and standards 
with evolving hazards to reduce vulnerability and 
increase resilience.

• Collaborate in state and federal programs for 
funding opportunities and better utilization of existing 
programs targeted for each priority hazard area.

• There are multiple studies with recommendations 
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and tools available for assessing and managing 
climate hazards for the state of California. These 
resources can be utilized by the Region to prioritize 
investment recommendations. Examples include:

• Protecting Californians From Extreme Heat: 
A State Action Plan to Build Community 
Resilience (California Natural Resources 
Agency, 2022)

• California Climate Adaptation Strategy (State 
of California, 2022)

• Integrated Climate Adaptation and Resiliency 
Program (ICARP) (OPR, 2015)

• California Governor’s Office of Planning and 
Research released the “Fire Hazard Planning 
Technical Advisory” (OPR, 2022)

• California Sustainable Insurance Roadmap 
(CDI, 2022). 

Looking at a more specific example, California Office 
of the Governor released a state action plan related 
to extreme heat in 2022, Protecting Californians From 
Extreme Heat: A State Action Plan to Build Community 
Resilience (California Natural Resources Agency, 
2022b). This plan provides state-level recommended 
actions that in many cases could also be applied at the 
Region level and provides supporting agencies which 
may be helpful in coordination efforts. For example, 
one recommended action includes developing a” cool 
buddy” program to identify heat-vulnerable people and 
reach out to check on them during heat events. This 
type of recommended action may be applicable at the 
Region level and accomplished through partnership 
with local health, social service, and emergency 
management departments. 

In looking forward to future investments, the Region 
may also consider the upcoming release of California 
Climate Adaptation Strategy (State of California, 
2022) and the current resources available through 
the Integrated Climate Adaptation and Resiliency 
Program (ICARP) (State of California, 2024). For 
example, the State of California Governor’s Office of 
Planning and Research released the “Fire Hazard 
Planning Technical Advisory” (OPR, 2022), which 
provides a comprehensive list of policy and program 
examples that address wildfire hazards and reduce 
risk. Examples of potential future investments are 
summarized in Table 10. Based on the disaster type, 
some investments may be better suited for certain 
focus areas than others (e.g., heat waves within 
Imperial County and wildfires within San Diego 
County). 

Financial Risks and Investments Conclusions
The Region is subject to significant economic 
impacts (measured by expected annual loss) that are 
exacerbated by a higher relative social vulnerability 
and lower community resilience profile for climate 
related extreme weather events, specifically fire, 
floods, and heat. This profile suggests the need for 
continued investments in programs in infrastructure 
to protect people, property, and agriculture, especially 
those segments which are particularly vulnerable 
including underserved communities. 
• 1,065 climate related extreme weather events 

creating $3.4 billion in physical damage occurred 
between 1996 and 2023 in San Diego County and 
Imperial County. 

• By the numbers, 65% of these events were flood 
or rain related. Wildfires, which represented 22% 
of the incidents, generated 92% of the physical 
damage and largest loss to human life.

• Based on FEMA NRI hazard modelling, the current 
annual economic impact expressed in physical 
losses to property, agricultural and humans (injury 
or death), is estimated to be approximately $400M 
a year for San Diego County and Imperial County.

• Property Insurance offers risk protection from 
climate related extreme weather events.

• California residents and businesses are 
underinsured against the risks of fire, floods, and 
heatwaves.

• The sources of this condition include education and 
outreach, insurance literacy, cost, and, in certain 
circumstances, availability.

• There is low participation in programs such as 
FEMA CRS.

• There is a need to identify areas within the Region 
where risks from wildfires, flooding, and heatwaves 
are high and insurance uptake is relatively low.

• Fire, floods, and heatwaves can have a 
disproportionate impact on underserved communities.

• Available data and economic models present 
limitations to a more complete understanding of the 
economic impact to the Region.

• San Diego County and Imperial County have 
made investments in programs and infrastructure 
to mitigate risks from wildfires, flooding, and 
heatwaves.

While changing climate has resulted in new challenges, 
it also presents opportunities for improved drought 
management and water use best practices to support 
Region-wide resilience. Table 10 provides specific 
recommendations for future investments by drought-
related hazard type.
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Table 10. Future Investments by Hazard Type

Disaster 
Type Investment Description

Fire
Continue Investment in 
Wildfire Early Detection 
and Response Systems

Continue collaboration and investment in region-wide fire detection, imagery, communication, 
and overall response systems such as the University of San Diego and San Diego Gas & 
Electric (SDG&E) Wildfire Watch system and ALERT California.

Fire California FAIR Insurance Evaluate increasing participation in program potentially by subsidizing lower income and high 
risk residents

Fire Existing Development 
Policy

Ensure public and private landowners minimize the risk of wildfire spreading from wildland 
areas to developed properties, or from property to property, by increasing structural hardening 
measures (e.g., fire-rated roofing and fire-resistant construction materials and techniques), 
maintaining and improving defensible space on site, and supporting vegetation management in 
adjacent undeveloped areas.

Fire New Growth Program

Update local codes and ordinances to require preparation of a project-specific fire protection 
plan (FPP) for all new development projects in high fire hazard severity areas and require that 
such projects incorporate all recommended risk reduction measures from the FPP into project 
designs or conditions of approval.

Fire Disaster Preparedness 
Program

Identify older homes and facilities susceptible to poor indoor air quality and retrofit or replace 
HVAC systems to mitigate health and safety impacts resulting from wildfire smoke.

Fire/
Flood

Flood and Debris Flow 
Policy

Reduce the potential for future flood hazard by sufficiently removing dead, woody vegetation 
along watercourses following a fire to reduce the risk of future catastrophic fires.

Fire and 
Flood

Property Insurance 
Subsidies

Insurance subsidies could be developed to increase uptake of property insurance for fire 
and flooding for targeted populations. These may include subsidy for deductibles or direct 
payment of premiums. The latter was a feature of the federal Homeowner Assistance Fund 
(HAF) authorized by the American Rescue Plan Act (2021). It allocated funds to states and 
tribal programs which provide financial assistance for income-qualified, eligible homeowners, to 
assist in paying homeownership cost including homeowner and flood insurance premiums.

Flood

Incorporating more 
Rigorous Flood Resistant 
Design and Construction 
Standards by Ordinance

Enhance rigor of building codes and development standards with more stringent standards. 
Addresses anticipated increases in the frequency and severity of flooding. Examples of such 
standards include the American Society of Engineers (ASCE 24) Flood Resistant Design and 
Construction standard to improve the safety of structures located in flood prone areas.

Flood
Incorporate More 
Rigorous Stormwater 
Standards by Ordinance

If not already incorporated, enhance stormwater-related local code with more stringent 
standards. Addresses anticipated increases in the resilience and capacity of stormwater 
systems. Examples of such standards include the American Society of Engineers (ASCE 45,46 
and 47) Standard Guidelines for the design, Installation, and Operation and Maintenance of 
Urban Stormwater Systems and (ASCE 62,63 and 64) Standard Guidelines for the Design, 
Installation, and Operation and Maintenance of stormwater impoundments.

Flood Access FEMA Flood 
Grant Programs

Evaluate funding available from FEMA, FEMA administers the Hazard Mitigation Grant 
Program, the Flood Mitigation Assistance program, the Pre-Disaster Mitigation Grant program, 
the Repetitive Flood Claims program, and the Severe Repetitive Loss program. These grants 
are made to the state or local government rather than to the homeowner directly and often have 
a cost-share requirement, which may have to be met by the homeowner.

Flood

Increase utilization of 
FEMA NFIP and CRS 
Flood management 
and insurance discount 
programs

 Evaluate expanding participation in NFIP and CRS programs. 18 of the 51 County municipal 
subdivisions participate in FEMA National Flood Program while two participate in Community 
Ration System See Section 3.2 of this report,

Flood
Upgrade and Expand the 
ALERT Flood Warning 
System

Upgrade equipment and expand coverage of the San Diego County ALERT Flood Warning 
System. Prioritize implementation in underserved communities.

Extreme 
Heat

Enhancements for Cool 
Zone Program

Evaluate current capacity, needs and utilization of Cool Zone Program for enhancement 
including for recognized EJ communities. Enhancement can include a referral or opt-in buddy 
system to check on at risk people (babies, elderly, preexisting health conditions), transportation 
program to and from Cool Zones. Such a program enhancement could serve as a means 
to provide outreach and enable citizens to self-identify needs and find additional support by 
County services to mitigate extreme heat issues.

https://www.fema.gov/hazard-mitigation-grant-program
https://www.fema.gov/hazard-mitigation-grant-program
https://www.fema.gov/flood-mitigation-assistance-program
https://www.fema.gov/pre-disaster-mitigation-grant-program
https://www.fema.gov/repetitive-flood-claims-grant-program-fact-sheet
https://www.fema.gov/pdf/nfip/manual201205/content/20_srl.pdf
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4.1  Water Conservation

Strategy Overview
Category Water conservation 
Scale Regional, large-scale, and small-scale 

(indoor/outdoor)
Principal 
Implementors

• Municipalities, water servicing agencies, 
resource conservation districts, large 
scale agriculture production operations 

• Property owners, including affordable 
housing, multi-family housing, 
homeowners’ associations, commercial 
businesses including small-scale 
agriculture production operations

Timeline • < 5 years for program development
• 15+ years for implementation  

Costs • Generally low cost and supported by 
existing rebates and incentives13 

Benefits • Reduces water demand
• Increase in drought resistant plantings 

can improve native habitat and local 
neighborhood-scale aesthetics

• Crops better suited for local micro-
climates may provide greater yield   

• Reduces likelihood of overwatering and 
resulting dry weather flows, which are 
prohibited under the MS4 Permit

Considerations • Efforts have been linked to increases in 
water rates in the Western San Diego 
County focus area

• Technologies often require an upfront 
investment

• Some drought-resistant plantings are not 
fire safe

• Reduced dry weather flows from 
outdoor conservation (e.g. preventing 
overwatering) could impact environmental 
flows necessary to maintain certain 
habitats

• Reduced wastewater flows from increased 
indoor conservation could impact WWTP 
operations

Key Insights • Has been broadly implemented in the 
Western San Diego Focus Area

•  Agricultural producers in the Western San 
Diego Focus Area have especially had to 
implement water savings technologies to 
stay profitable

• In Tribal Nations, Eastern San Diego, and 
Mexico Border Community Focus Areas, 
conservation data was limited

• In Imperial County, agricultural producers 
have limited incentives expand efforts, 
despite opportunities

13 Costs include consideration of program administration, 
availability and type of reimbursement funds, and 
remaining costs to implementors after receipt of 
reimbursement payments.

Figure 18. Existing Water Supply Infrastructure
Notes: Groundwater basin boundaries in Mexico are shown 
for context but have not been verified. Imported water 
infrastructure spatial data for Mexico was not available. 
Additionally, existing groundwater desalination refers to large-
scale operations, and does not represent locations of small-
scale private residential groundwater treatment systems. 

Chapter 4: Process-Informed Strategies 
This section of the Report addresses the following 
process-informed strategies: water conservation, water 
recycling, stormwater collection, water storage, and 
desalination. Each subsection of this Chapter provides 
a general description, stakeholder perspectives that 
were collected throughout the assessment, insights 
specific to each Focus Area, as well as case studies 
related to topical themes such as affordable housing, 
agriculture, and existing programs and future projects 
specific to San Diego County. 

Research on existing water strategies and 
infrastructure revealed a mix of water recycling, 
stormwater collection, water storage infrastructure 
and water efficiency programs across the Region, 
but which vary between Focus Areas (see Figure 
18). Understanding existing water infrastructure and 
groundwater sources provides an important backdrop 
and foundation for reviewing drought management 
and water use best practice strategies discussed 
throughout this chapter of the Report. Moreover, 
this contextual information was combined with other 
aspects of jurisdictional characteristics, population, 
demographics, primary water demand types, and 
other similar considerations that further informed ways 
strategies may be developed and implemented across 
the Region and Focus Areas. 

Legend
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 Content
 Existing Groundwater 

 Desalination

 Existing Ocean 
 Desalination

 Above Ground Storage
 Imported Water 

 Infrastructure
 Groundwater Basins

N



PAGE 33 WATER WAYS | County of San Diego | December 2024

Localized Strategy Hallmarks Per Focus Area
Western San Diego County
Overall, throughout San Diego County, total potable 
water use per capita142has declined 50% since 1990 
(SDCWA, 2024b). Water demand in Western San 
Diego County is projected to increase largely due to 
residential housing development and subsequently 
related commercial development, and there is 
potential for accelerated residential development 
above typical growth rates for the area based on 
amendments to the County of San Diego General Plan.

Conservation efforts have resulted in significant 
multi-year decreases in urban demand resulting in 
an approximate 38% overall decrease from 2007 
to 2020. Factors including annual rainfall variation, 
increased adoption of water-use efficiency practices, 
and consumer response to rising retail costs have all 
contributed to the overall decline in water demand. 
However, long-term urban water demand overall is 
projected to increase, and highly urbanized areas 
of Western San Diego County will benefit from 
maximizing water conservation strategies. 

Eastern San Diego County
Eastern San Diego County has existing water 
conservation incentive and service programs to serve 
the unincorporated and rural communities, but these 
large-scall water conservation strategies often do not 
apply to areas of the County that are outside of water 
service provider areas. Many homes and businesses 
in the Focus Area are therefore supplied by privately 
owned wells, which not only limits available data for 
quantifying water demand in the Focus Area, but also 
indicates that for these communities, small-scale 
indoor and outdoor water conservation strategies 
may be more appropriate. Overall, Eastern San 
Diego County has few/limited water conservation 
funding opportunities and demonstrates a need 
and opportunity for water conservation strategy 
enhancement within the Focus Area, in coordination 
with other strategies identified in this Report, in 
particular onsite water recycling and stormwater 
collection.   
 
Tribal Nations
Available data on water conservation practices was 
limited throughout the Tribal Nations Focus Area, 
but examples of known implemented conservation 
efforts include smart-metering and leak detection 
technologies; the promotion of native and drought 

14 SDCWA reports average gallons per capita per day are 
less than 135 gpd (SDCWA, 2024d).

resistant planting (COSD, 2023c); and water 
conservation efforts at casinos and resorts (Barona 
Band of Mission Indians, 2023a and 2023b). For 
Tribal Nations that are typically outside of large 
water agency jurisdictions that implement regional 
conservation programs, a focus on ways to advance 
small-scale indoor and outdoor water conservation 
strategies is recommended. Moreover, as Tribal 
Nations primarily rely on local water sources and 
have limited water supply diversification, this Focus 
Area would likely greatly benefit from technical and 
funding consulting support for practical and culturally 
suitable water conservation strategy implementation. 
Based on the findings of this effort, there is additional 
need to continue to better understand Tribal Nations 
priorities and needs for sustainable water resource 
management.  

Imperial County
Imperial County is heavily reliant on imported water 
from the Colorado River, due to the senior water 
rights IID holds. Overall, throughout Imperial County, 
total potable water use per capita has declined 
over the years through IID’s on-farm efficiency 
conservation program (IID, 2024). Imperial County’s 
non-agricultural water demand includes residential, 
industrial, feedlots/dairies, and recreation and 
currently accounts for a small portion of overall 
demand (4% in 2020) (IID, 2020). Through 2040, 
non-agricultural demands are anticipated to increase 
to represent 7% of the total water demands primarily 
from population growth. The municipal water districts 
within Imperial County (e.g., Coachella Valley Water 
District, etc.) offer rebates for in-home efficiency 
upgrades including indoor water conservation kit, a 
residential efficient washing machine rebate program, 
a residential high-efficiency toilet rebate program, 
and a residential hot water recirculating pump rebate 
program (Residential Rebates, Coachella Valley 
Water District, 2024).     

While there are current water conservation programs 
implemented in Imperial County, such as those that 
support replacing flood irrigation to drip irrigation, the 
assessment finds that water conservation strategies 
specific to agriculture operations is a primary 
opportunity well suited for this area. 

Moreover, with uncertainty of future Colorado River 
water supply, and more cuts and water conservation 
goals on the horizon throughout the seven Colorado 
River Basin states, exploring a more diversified water 
supply portfolio may be beneficial for Imperial County 
communities. The canal lining partnership projects 

https://www.cvwd.org/585/Residential-Rebates
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between IID and SDCWA have prevented water 
losses through seepage and are an example of a 
successful water conservation partnership project. 

Mexico Border Cities
Mexico Border Cities have many challenges with 
managing the water supplies, particularly as it relates 
to reliability, quality, and access. And, like Imperial 
County, and many of the agencies in San Diego 
County, the Mexico Border Cities are heavily reliant 
on imported water from the Colorado River. 

Through research and interviews, it was determined 
that many communities and neighborhoods in the 
Mexico Border Cities Focus Area only receive water 
on scheduled, limited days of the week and must 
fill containers to have water for the remaining days. 
Therefore, water conservation of allotted water is 
more a necessity in these areas, rather than an 
ongoing campaign or effort. And although water data 
were very limited for this Focus Area, this assessment 
found that generally there may be opportunities 
to advance water conservation strategies to help 
communities and businesses in this Focus Area 
ensure optimal use of allotted water supply. 

Large-scale Water Conservation
Water conservation refers to reduction strategies and 
practices to decrease the amount of water used for 
various purposes. Large-scale water conservation 
includes campaigns for public education on the 
importance of water efficiency and the development 
of turf removal, sustainable landscaping retrofits, 
and low flow fixture rebate programs implemented by 
water districts, municipalities and other partners15.3 
Types of large-scale water conservation practices 
include programs that advance or incentivize 
sustainable landscaping; residential, industrial, 
commercial, agricultural, and institutional water 
conservation assessments; and water savings 
incentive programs. Such programs have reduced per 
capita water demands significantly over the past 20-
30 years, despite growing populations. 

In addition to water reduction targets required of 

15 New development and retrofitted landscape water 
efficiency standards are governed by the Model Water 
Efficient Landscape Ordinance (MWELO). The MWELO 
is also referenced by Title 24, Part 11, Chapters 4 and 5 
CalGreen Building Code. All local agencies must adopt, 
implement, and enforce the MWELO or a local Water 
Efficient Landscape Ordinance (WELO) that is at least as 
effective as the MWELO. (California Department of Water 
Resources, 2024).

water districts throughout California, during drought 
periods, mandatory lease water cutbacks have 
also been implemented by the Governor’s Office 
to curb water use when supplies are low. Of note, 
water conservation has reduced water revenues for 
water suppliers making conservation and revenue 
generation a delicate balancing act. 

Throughout the Region, opportunities exist to 
implement or enhance large-scale water conservation 
programs. Importantly, a related impact of water 
conservation strategies is that electric demand is 
similarly reduced in conjunction with reduced water 
demands, and results in reduced greenhouse gas 
(GHG) emissions associated with energy required for 
transporting water supplies.      

Stakeholder Perspectives
• Stakeholders had mixed responses: Some 

responded that there is not much to gain as 
so much has been done already, while others 
commented that not enough has been done and 
more assertive water conservation measures 
should be a priority.

• Conservation and rebates could be expanded, and 
agency partnerships may help. Water conservation 
rebate programs are difficult to apply for, and costs 
tend to outweigh the benefits. 

• Because water is often delivered to residents in 
San Diego County via differing means and from 
different water purveyors or municipalities, it can be 
difficult to navigate available resources.

• Despite significant conservation efforts, there 
is more that can be done with urban water 
conservation, such as non-essential turf removals, 
irrigation efficiencies, and more aggressive 
standards for development projects (e.g., reuse 
requirements).

• Any new requirements related to water 
conservation should be required across all 
developments in the San Diego region so as not to 
disproportionately disadvantage affordable housing 
production.

• Affordable housing developments should be 
provided additional incentives (e.g., exemptions 
from regulations, additional funding, streamlining 
processes, etc.) with respect to water conservation 
that help offset construction and operational costs.

• Community-scale solutions that may prove to be 
more cost effective should be considered.

• Water diversification costs are allocated to water 
payers, water conservation actions on the part of 
water payers do not generally lead to decreased 
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water cost overall because water suppliers must 
still offset operational costs to pay for diversification 
and other set costs. This decoupling of water cost 
from water conservation has major implications 
for water affordability for stakeholders reliant upon 
municipal water supplies.  

Small-scale Outdoor Water Conservation
Local onsite outdoor water conservation refers to the 
planned reduction of onsite reliance on water sources 
through different water efficiency approaches, including 
irrigation infrastructure upgrades, conversion to 
drought tolerant landscaping, managing soil to reduce 
irrigation frequency and duration needs, and other 
strategies or water use retrofits that reduce overall 
outdoor water demands.
• Low Water-Use Landscaping/Xeriscaping is 

a water conservation strategy to reduce outdoor 
irrigation through installation of drought tolerant 
or waterless landscape vegetation (xeriscaping) 
and other water-less landscape features. This 
approach is typically highly effective with low 
upfront costs. Resources for supporting the 
selection of appropriate drought-tolerant vegetation 
and water-minimizing landscape features is an 
important element to consider upon planning and 
implementation. When developing new housing 
developments, including affordable housing sites, 
it is more cost effective to plan and implement 
this approach early on in development to avoid 
additional costs associated with changing or 
retrofitting landscaping after construction in 
order to switch from high-water use to low-water 
use landscaping. For development sites, early 
implementation is key to seeing the highest return 
on investment. However, for already developed 
areas, resources for incentivizing switching from 
high- to low-water use landscaping are critical for 
advancing this strategy. Such resources include 
rebate programs that incentivize turf removal 
and conversion to drought-tolerant landscape 
vegetation. 

• An example of a planned housing project that 
incorporates low-water use landscaping is 
the Candlelight project in Otay Mesa, which is 
anticipated to construct 450 townhouses (450-
unit Otay Mesa Housing Project Approved, 
San Diego Union Tribune, March 2024). 

• Another example for implementation of 
this strategy is the recent Jamacha Park 
HOA Landscape Makeover Project, which 
received funding support through the Water 
Authority and County’s water conservation 
rebate programs and involved turf removal 

and replacement in the 64-home community 
to low-water use landscaping. In total, 
58,000 square feet of turf were replaced 
with low-water use landscaping, resulting in 
annual irrigation reductions nearing 270,000 
gallons (Jamacha Park HOA Wins Award For 
Landscape Makeover Project, San Diego 
County Water Authority, March 2024). The 
project was so successful that the HOA plans 
to remove and replace additional turf totaling 
100,000 square feet, which is projected to 
result in annual water reductions nearing four 
million gallons.  

• Smart Irrigation Technologies are water 
conservation strategies that reduce outdoor 
irrigation through use of datasets and real-time 
weather monitoring that inform onsite irrigation timing. 

• An example of a smart irrigation technology 
are Weather Based Irrigation Controllers 
(WBICs). WBICs use weather data and 
landscape conditions to optimize the timing, 
quantity, and frequency of landscape 
irrigation so as not to overwater (e.g., 
when it’s raining). This approach effectively 
reduces unnecessary water use and helps 
reduce overall water demand. There may 
be ongoing operational costs associated 
with maintaining and/or upgrading the smart 
irrigation technology. However, many water 
agencies and/or municipalities offer rebates 
on WBICs, that result in little to no cost for the 
device (WBIC Frequently Asked Questions, 
SoCalWaterSmart, May 2024). 

Small-scale Indoor Water Conservation
Local onsite indoor water conservation refers to the 
planned reduction of onsite dependance on water 
sources through implementation of different water 
efficiency approaches, including low flow plumbing 
fixtures (e.g., toilets, faucets, etc.) and other upgrades 
that reduce overall indoor water demands. 

•	 Leak Detection Devices work by using either 
flow meters or sensors to detect leaking fixtures 
and prevent water losses. Conservation is highly 
effective because it has low up-front cost and 
continuously reduces water use. Leak detection 
devices are especially valuable in older buildings 
where leaks are more likely to occur and go 
undetected. Leak detection devices require 
ongoing (but minimal) operational inspection and 
maintenance. According to the Environmental 
Protection Agency (EPA), leak detection systems 

https://enewspaper.sandiegouniontribune.com/infinity/article_popover_share.aspx?guid=f0eb947e-5100-4235-bfd8-d03956cdad64&share=true
https://enewspaper.sandiegouniontribune.com/infinity/article_popover_share.aspx?guid=f0eb947e-5100-4235-bfd8-d03956cdad64&share=true
https://www.waternewsnetwork.com/jamacha-park-hoa-wins-award-for-landscape-makeover-project/
https://www.waternewsnetwork.com/jamacha-park-hoa-wins-award-for-landscape-makeover-project/
https://socalwatersmart.com/en/residential/rebates/available-rebates/irrigation-controllers/weather-based-irrigation-controllers-faqs/


PAGE 36 WATER WAYS | County of San Diego | December 2024

solutions that prove to be more cost effective.
• There is a complicated relationship between 

water conservation and water costs. For many 
stakeholders, water costs do not necessarily 
go down when water demand is reduced for a 
household or business, and this is due to set fees 
charged by water providers. Therefore, water 
conservation strategies should factor this dynamic 
into tradeoffs or benefits associated with strategies.   

Affordable Housing Water Conservation 
Incentives
Population growth and associated new development 
projects to accommodate homes and businesses 
throughout California impact water management 
decisions as they result in a net increase in water 
demands. The San Diego Focus Areas are facing 
a severe shortage of affordable housing, the 
cost of which is already a significant challenge 
to development. The needed development to 
accommodate homes and businesses throughout 
California will impact water management decisions as 
they result in a net increase in water demands while 
major sources stay relatively fixed.

Development projects must comply with existing 
requirements of the California Building and Plumbing 
Codes for efficient water fixtures164(e.g., to reduce 
indoor potable water demands noted above) and 
other local municipal permits and ordinances, 
including the San Diego County Regional MS4 
Permit. The case study explored opportunities 
beyond minimum development requirements with 
new affordable housing projects as well as retrofitting 
existing affordable housing land uses. 

Affordable housing financing is a complex process 
that typically requires several sources of funding. 
Some of these include Low-Income Housing Tax 
Credit (LIHTC) financing, the California Tax Credit 
Allocation Committee provides awards of federal and 
state low-income housing tax credits, the California 
Debt Limit Allocation Committee awards tax-exempt 
bonds, and the California Housing and Community 
Development Department which awards subordinate 

16 Cal Green Tier 1 mandates new construction to 
incorporate low-flow kitchen sinks and energy star 
appliances, and the County’s Green Building Incentive 
Program offers reduced plan check turnaround times - for 
a 7.5% reduction in plan check and building permit fee - 
and a total waiver of fees for residential solar installations 
for projects that promote natural resource or water 
conservation, or enhance a building’s energy efficiency.

can save approximately 10% of potable water 
consumption. The costs of leak detection systems 
can be very low for a simple building level system, 
and up to $150 per dwelling unit for a more 
sophisticated system. Leak detection systems help 
reduce onsite water demand, while also contributing 
generally to lower water costs and reducing 
structural risks of water damage to buildings caused 
by leaks, thereby also helping to reduce unforeseen 
operating costs and insurance premiums. 

• High-efficiency fixtures are a water conservation 
strategy to reduce indoor water use through 
implementation of high-efficiency toilet 
technologies. The standard for toilet flushing in San 
Diego County is set by California Green Building 
Standards Code (CALGreen). A high-efficiency 
toilet uses less water than the CALGreen standard 
and includes dual-flush (where the user has the 
choice of small flush for liquids or full flush for 
solids) and pressure-assist (that uses compressed 
air to aid in the flushing action). Conservation is 
highly effective because it has low up-front cost and 
continuously reduces water use. High-efficiency 
toilets decrease the effective flush rate by using 
less water through user options or other mechanical 
means. Because dual-flush technology relies on 
user behavior, water savings may not be fully 
utilized because a user may not effectively utilize 
the low-flush option due to confusion, preference, 
or other reasons. A high-efficiency toilet has the 
potential to save an estimated 25% of water use 
for toilet flushing, or an overall 5% of indoor water 
use. The cost of a high-efficiency toilet may be an 
additional $250 on average than a traditional toilet, 
including installation. 

Stakeholder Perspectives (Outdoor and Indoor)
• Any new requirements related to water 

conservation and reuse should be required across 
all developments in the San Diego region so as 
not to disproportionately disadvantage affordable 
housing production.

• Affordable housing developments should be 
provided additional incentives (exemptions from 
regulations, additional funding, streamlining 
processes, etc.) with respect to water conservation 
strategy implementation to help offset construction 
and operational costs.

• This research and exploratory effort should be 
shared broadly so that the rest of the affordable 
housing community in the region can learn about it.

• The County may want to consider community-scale 
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loans and grants (commonly referred to as “gap 
financing”). Most projects in California must utilize, 
at minimum, all three financing tools, in addition to 
local sources of “gap” financing provided by City 
and/or County agencies. Overall, affordable housing 
developers may be unlikely to pursue secondary or 
tertiary funding sources dedicated solely to water 
conservation best practices unless those sources 
provide significant capital funding and/or other 
incentives. In addition, more extensive interventions, 
such as greywater and blackwater reuse systems, 
are less common due to challenges around design, 
permitting, construction, operation, and financial 
feasibility. In general, the high cost of developing 
affordable housing under the LIHTC structure and the 
scarcity and competitive nature of associated funding 
programs pose high barriers to implementation.

Costs for affordable housing development projects are 
high because of high land and labor costs, regulatory 
hurdles, community opposition, tax cuts that lower 
the advantage of tax credit funding, rising interest 
rates, and the complexity of aligning several sources 
of funding for a single project. Efforts to increase 
equity and resilience by including water sustainability 
features that go beyond existing requirements and 
regulations (e.g., California Plumbing Code) could 
reduce water demands but may prove challenging. In 
some cases, including these features could become 
another barrier to increasing the availability of 
affordable housing. 

Many of the dedicated sources of funding for water 
conservation and reuse features are available 
for retrofitting of existing units, rather than new 
development projects17.5For existing affordable 
housing, there are local funding programs for water 
conservation, such as:
• San Diego County Water Authority Rebates: 

Offers residents savings on a menu of water-
conservation technologies such as high efficiency 
appliances and fixtures, rain barrels, and irrigation 
nozzles.

• SoCal Water Smart Rebate Program: Offers a 
menu of rebate programs to help reduce overall 
regional water demands for residential and 
commercial properties.

• San Diego County Water Authority Direct Install 

17 At the time of this publication, the County’s Department 
of Planning and Development Services is developing 
strategies for incorporating green building practices into 
affordable housing, with initial focus on electrification and 
future focus on water conservation and reuse.

Program: Offers no-cost water conservation 
retrofits (high efficiency toilets and smart irrigation 
controllers) to qualifying residential customers 
in disadvantaged communities, including deed-
restricted multifamily properties, manufactured 
housing communities, and single-family homes.

• City of San Diego Rebates: Offers a menu of 
water conservation and reuse rebate programs for 
features including rain barrels, gutters, downspout 
redirects, and other interventions available through 
other agencies in San Diego County.

• eConserve Pay From Savings: Offers water 
conservation services to multifamily property 
owners and property management companies, 
including retrofit and fixture replacement programs.

• County of San Diego Waterscape Rebate 
Program: Offers a menu of water conservation 
and reuse rebate programs including rain 
barrels, cisterns, rain gutters, turf removal, rain 
gardens, and other retrofits in collaboration with 
existing programs (e.g., SoCal Water Smart) to 
unincorporated residents.

Additionally, philanthropic and research organizations 
have provided limited grants to help provide leak 
detection technologies to existing affordable housing 
units. Two examples include:
• Bonneville Foundation: A private philanthropic 

organization that partners across the sustainability 
and climate sectors to address water restoration, 
reducing carbon footprints and increasing access to 
renewable energy.

• Pacific Institute: A nonprofit organization 
that addresses challenges around freshwater 
management, including equitable access to 
safe drinking water, water efficiency and reuse, 
and nature-based solutions that mimic natural 
processes to support resilient water systems.

At the Federal level, three subsidy programs 
authorized under the Inflation Reduction Act are 
offered for sustainability and climate resilience 
retrofits of existing affordable housing units 
subsidized by the Department of Housing and Urban 
Development (HUD). The programs listed below were 
not specifically designed for water conservation and 
reuse measures but indicate such retrofits as eligible: 
• Green & Resilient Retrofit Program (GRRP) 

Elements: Provides capital funding for owners of 
HUD-assisted multifamily housing to incorporate 
climate resilience and utility efficiency measures 
in projects that are already in the process of a 
recapitalization transaction. Eligible uses include 
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floodproofing of buildings and sites, permeable 
pavement, stormwater systems, water efficiency 
technology or improvements that would reduce 
water usage by at least 25 percent.

• GRRP Leading Edge: Provides capital funding to 
owners of HUD-assisted multifamily housing for 
major retrofit activities to achieve advanced green 
certifications, including retrofits that improve water 
use efficiency.

• GRRP Comprehensive: Provides capital funding 
to owners of HUD-assisted multifamily housing 
for properties with the highest need for climate 
resilience and utility efficiency upgrades, including 
retrofits that improve water use efficiency. 

The analysis also included development of a 
proforma financial model to determine the cost/
benefit of various water conservation and reuse best 
practices. The model found that water is a modest 
and relatively inexpensive part of the total operating 
expenses of affordable housing projects. Additionally, 
a return on investment of water conservation and 
reuse best practices may not be realized during the 
entire affordability period of the project (typically 
55 years). Ultimately, best practices were weighed 
against the overall design and financial feasibility 
of the typical project taking into consideration the 
competitive nature of the LIHTC program and “gap” 
subsidy programs which may be negatively affected 
by increasing project costs.

Recommendations

• Conduct an analysis to determine the most 
streamlined and impactful type of financing, such as 
a revolving loan fund which leverages the savings 
from water conservation and reuse features for 
additional project capital. Funding programs that do 
not require ongoing debt service payments, such 
as “soft subsidy” and grant programs compatible 
with LIHTC financing structures, are generally more 
favorable to developers, owners, and operators of 
affordable housing properties in which limitations in 
cash flow and operating reserves present barriers 
to implementation.

• Consider coordinating with local entities like the 
San Diego Housing Commission and the City 
of San Diego to incentivize water conservation 
measures in the award of necessary secondary 
financing for affordable housing. Examples 
include adding scoring opportunities or increased 
award amounts for projects that commit to these 
interventions. 

• Include non-financial incentives for affordable 
housing developments. Examples include 
streamlined and expedited permitting review, by-right 
zoning on sites where a rezoning would otherwise be 
needed, density bonuses, and impact fee waivers.

As municipalities and jurisdictions within the Region 
continue to address housing supply and affordability 
issues, there may be opportunities to integrate water 
conservation and reuse practices into development, 
redevelopment, and affordable housing projects 
through improved funding mechanisms for such 
features.

Incentives and Resources 

Incentives and resources to support water 
conservation strategies in affordable housing 
developments should include consideration of the 
following benefits of small-scale water conservation: 
• Using low water-use plants, trees, and replacing 

lawn with low water-use landscaping can reduce 
outdoor water use by up to 70%. 

• Additional costs for selecting low water-use plants 
versus medium to high water-use plants are 
deemed to be very low to none. 

• Outdoor conservation decreases the amount of 
potable water used for irrigation, which decreases 
the annual cost of potable water purchased.

• The selection of low water-use plants or xeriscaping 
provides ancillary benefits including reducing 
urban heat island effect (compared to pavement), 
fostering biodiversity (compared to lawns), and 
providing educational opportunities on outdoor 
water use to residents. 

• Given the electricity needed to pump water 
across the water system, lower demands also 
reduce energy consumption and therefore reduce 
Greenhouse Gas Emissions (GHG).

• The use of drought tolerant plants is standard 
practice among many stakeholders in the area.

• By using real-time weather data to only irrigate 
plants when needed, WBICs are cited to reduce 
outdoor water use by 30-60% from traditional 
non-weather based irrigation methods. The level 
of reduction depends upon several factors such as 
the amount of excess irrigation being applied, local 
climate, plant type, and human interaction with the 
technology. WBICs are generally low-cost on their 
own but additional costs may be needed on retrofit 
projects to update existing irrigation systems. 
Outdoor conservation decreases the amount of 
potable water used for irrigation, which decreases 
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the annual cost of potable water purchased. 
• WBICs or other smart irrigation technologies reduce 

water demand on the municipal system. Given the 
electricity needed to pump water, lower demands 
also reduce energy consumption and therefore 
reduce GHG emissions.

• The use of smart irrigation technologies is 
becoming more common among stakeholders in 
the region.

Of note, indoor water conservation best practices as 
described in this chapter, that go beyond the minimum 
building code requirements, offer the highest return 
on investment out of all analyzed best practices, and 
could be absorbed into existing financing structures of 
affordable housing projects. The use of leak detection 
technology does not seem to be commonly used by 
affordable housing developers and submetering is seen 
to be cost prohibitive due to its additional capital cost, 
based on interviews with key stakeholders. However, 
philanthropic and research organizations have 
provided limited grants to help provide leak detection 
technologies to existing affordable housing units. 

San Diego County Water Conservation 
Resources 
The assessment studied water conservation programs 
implemented within the unincorporated County of 
San Diego, which includes parts of the Western and 
Eastern San Diego County Focus Areas. Overall, 
throughout San Diego County and the Region, water 
conservation campaigns implemented by water 
districts, municipalities, and other partners have 
reduced per capita water demands significantly over 
the past 20-30 years, despite growing populations. 
Campaigns included water reduction goal setting, 
as well as State legislation (e.g., Assembly Bill 1668 
and Senate Bill 606) and mandatory water cutbacks 
issued by the Governor’s Office during periods of 
drought to preserve water supply18.6 

Water Conservation Programs, Administered or 
Sponsored by County of San Diego and applicable 
to unincorporated areas 

• Water Roundtable. In 2023, DPW convened the 
County Water Roundtable with staff from OSEJ, 
Planning & Development Services, Department 
of Environmental Health & Quality, Department 
of General Services, and Agriculture, Weights, 
and Measures to coordinate on water resources-
related issues and ensure regular information 
sharing between the County departments. The 
workgroup meets monthly to support wholistic water 
management.

• Partnership with the San Diego Integrated 
Regional Water Management (IRWM) Program. 
Educational efforts have been made and will 
continue to progress through partnership with the 
San Diego IRWM Program. Established in 2002 
by the Regional Water Management Planning 
Act (SB 1672), the Statewide IRWM Program is a 
collaborative effort to identify and implement water 
management solutions on a regional scale.  The 
San Diego IRWM Program is co-managed and 
cost-shared by the Regional Water management 
Group comprised of the SDCWA (Lead), the City of 
San Diego, and the County of San Diego. The San 
Diego IRWM has a Regional Advisory Committee 
(RAC) of 40 stakeholders who have a nexus with 
water resources, including but not limited to water 
management groups, purveyors, emergency services, 
non-government organizations, Disadvantaged 

18 The State Water Resources Control Board (SWRCB) 
maintains a website to publish updates on Water 
Conservation Emergency Regulations (SWRCB, 2024c).

https://www.waterboards.ca.gov/water_issues/programs/conservation_portal/california_statutes.html
https://www.waterboards.ca.gov/water_issues/programs/conservation_portal/california_statutes.html


PAGE 40 WATER WAYS | County of San Diego | December 2024

Community (DAC) and Tribal representatives, 
and research institutions, who advise the RWMG 
on regional water management and conservation 
opportunities (San Diego IRWM Program).

• Waterscape Rebate Program. DPW administers 
an existing Waterscape Rebate Program that 
provides rebates for County residents who replace 
water-consumptive turf grass with low water-use 
features to save water and reduce urban runoff. 
Currently, this program requires participants to 
complete landscape modifications with their own 
funding, and if the modifications are eligible, the 
County issues rebates to refund the cost of the 
landscape modifications (County of San Diego 
.Waterscape Rebate Program) 

• Climate Action Plan (CAP). The County has 
initiatives and programs in place to reduce water 
consumption and increase stormwater collection, 
which are objectives within the County’s 2018 
CAP (County of San Diego Climate Action Plan 
webpage). These topics will be an ongoing focus 
of the CAP update, currently underway. The 
following are examples of water conservation CAP 
achievements through 2021:

• Amended the County landscape ordinance 
in June 2020 to require a 40% reduction in 
outdoor water use for residential and non-
residential development.  

• Amended the County building code in 
December 2020 to require water efficient 
fixtures and appliances for all new buildings in 
the unincorporated area.

• Reduced annual potable water consumption 
at County facilities by an average of 15% 
since 2014.

• Splash Lab Student Engagement. San Diego 
County Office of Education’s Splash Lab provides 
students with the opportunity to learn about 
watershed issues. The Website also includes Water 
Saving Audits.   

• Be Water Wise Classes. Metropolitan Water 
District offers water conservation classes, such as 
California Friendly and Native Landscape Training. 
Classes are offered virtually, and include landscape 
design, irrigation improvements, plant selection, 
and more. Resources and video recordings of 
classes are available online.

Water Conservation Programs, Not Administered 
by County of San Diego but applicable to 
unincorporated areas

• University of California Cooperative Extension 
(UCCE) and SD County Education for water-
friendly farming. UCCE, in partnership with San 
Diego County, conducts research and educational 
activities for farmers and home gardeners via 
individual consultations, seminars, field days, and 
publications, many of which are focused on climate- 
and water-friendly cultivation (County of San Diego, 
2023a). They also support the Master Gardener 
Program, which operates a hotline for general 
questions (UCCE San Diego Master Gardener 
program webpage). 

• San Diego County Water Authority educational 
resources. San Diego County Water Authority 
provides educational resources on local/regional 
water supplies and the water cycle to school and 
teachers. In partnership with Metropolitan Water 
District, they offer facility tours of major water 
facilities, including the State Water Project/Bay 
Delta and the Colorado River Aqueduct, helping to 
educate civic leaders, community members, elected 
officials, and others on current and historical 
perspectives on local and regional water supplies 
(SDCWA Schools & Teachers program webpage).

• SDCWA hosts the Citizen’s Water Academy, 
a selective, but free program to take a closer 
look at regional water supply and resiliency 
(SDCWA Citizen Water Academy webpage).   

• SDCWA offers free Water Smart Checkups 
for industrial and commercial sites, HOAs, 
and institutional sites to assess system 
pressure, controller, site conditions and 
irrigation scheduling by a certified landscape 
irrigation auditor (MWD, 2023) in addition to 
other free workshops, educational resources, 
and landscape design programs for residents 
(SDCWA, 2023e, SDCWA Residential 
Rebates & Programs webpage).   

• Resource Conservation District (RCD) of 
Greater San Diego County. RCD of Greater San 
Diego County offers multiple educational programs 
on watershed education and agricultural practices. 
The interactive Watershed Education Program, in 
partnership with the Port of San Diego, is offered to 
student in schools in the San Diego Bay watershed. 
RCD also offers scholarships to high school 
conservationists (RCD, 2023), (Greater San Diego 
County RCD program webpage).  

https://sdirwmp.org/
https://www.sandiegocounty.gov/content/sdc/dpw/watersheds/RebatesIncentives.html
https://www.sandiegocounty.gov/content/sdc/dpw/watersheds/RebatesIncentives.html
https://engage.sandiegocounty.gov/cap
https://www.sdcoe.net/educators/outdoor-education-outreach/post/~board/outdoor-education/post/splash-science
https://www.bewaterwise.com/classes.html
https://cesandiego.ucanr.edu/The_Master_Gardener_Experience/
https://cesandiego.ucanr.edu/The_Master_Gardener_Experience/
https://www.sdcwa.org/in-the-community/schools-students/
https://www.sdcwa.org/in-the-community/citizens-water-academy/
https://www.sdcwa.org/your-water/conservation/residential-rebates-programs/
https://www.sdcwa.org/your-water/conservation/residential-rebates-programs/
https://www.rcdsandiego.org/
https://www.rcdsandiego.org/
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• Water Conservation Garden. The Water 
Conservation Garden located at Cuyamaca 
College is comprised of nearly six acres of water 
conservation exhibits, including themed gardens 
such as native plants, containers gardens, cactus 
and succulent gardens, as well as displays 
on mulch and water efficient irrigation (Water 
Conservation Garden program webpage)

Water Conservation Program Opportunities 

• Collaborate with neighboring program 
administrators to share learned experiences 
and advance education. This may include 
collaboration with neighboring incorporated areas 
within the County, as well as other state or national 
administrators, such as:

• City of San Diego PUD offers free water 
survey programs for residential and 
commercial customers and provides water 
conservation tips on their website (City of San 
Diego PUD, 2023c  and 2023d)

• City of Carlsbad hosts a Water Saving Tips 
Website

• City of Chula Vista provides water-saving 
information and giveaways at Farmers 
Markets and Community Events and free 
landscaping workshops

• Several Cities and Water Districts host a 
WaterSmart Landscape Contest

• City of Escondido has a Water Conservation 
Website and offers landscaping workshops, 
water education presentations and community 
group presentations 

• City of la Mesa hosts a Water Conservation 
Website that includes fact sheets on indoor 
and outdoor water conservation

• City of Oceanside offers free educational 
programs and resources on water use 
efficiency to schools in their school district

• City of Poway offers free residential 
WaterSmart Checkups and Water Use Surveys

• City of Solana Beach hosts a Water 
Conservation Website, including a 20 Gallon 
Challenge and Easy Ways to Save Water

• Save our Water is a state-wide education 
campaign

• Metropolitan Water District of Southern 
California oversees a Be Water Wise 
Campaign

• US EPA oversees a We’re for Water 
Campaign and WaterSense program

• Arizona hosts a Water Use It Wisely Campaign

• Enhance regionally-consistent resources and 
messaging. While many educational resources 
exist regarding water conservation, they are often 
hosted by the individual agency or municipality on 
their own website. As such, water users may not 
fully understand the range of available resources. 
A Region-wide consolidation of materials and 
websites on a single webpage aggregator may 
benefit residents, allowing for comprehensive 
resources to be easily available to the public 
based on their needs and location. In parallel, 
there may also be an opportunity for a regional 
water awareness campaign, similar to SDCWA’s 
memorable “Don’t be a Waterhog” campaign of 
the 1990s, which encouraged reduced water use 
via in-person assemblies at local schools and 
other outreach methods. Stakeholder interviews 
also indicated a need for cohesive, Region-
wide messaging on the terminology being used 
to support water sustainability programs. The 
webpage aggregator should consider including 
a glossary of terms to support alignment of 
terminology among the multitude of resources.

• Consider localized urban and rural needs. 
Within urban areas, specifically in the Western 
San Diego County Focus Area, ways to improve 
and maximize water use efficiency could be 
considered through rebates incentivizing removal 
of non-essential turf, implementation of low water 
use landscape plantings, and inexpensive water 
leak detection technologies. Eastern San Diego 
County Focus Area communities that are outside 
of large water agency jurisdictions and do not have 
access to regional conservation programs may 
benefit from tailored small-scale water management 
plan support. Such plans would assess local 
considerations and identify specific ways to reduce 
onsite water use, including single family residence 
water conservation strategies. 

• Encourage individuals to pursue and excel in 
workforce development. With a potential move 
toward a broader range of water solutions, such as 
greywater implementation, stormwater collection 
and use projects, and other infrastructure-based 
regional water management technologies, a 
trained labor force will be critical. The importance 
of workforce development was noted by several 
panelists at the 2023 ASCE Infrastructure 
Symposium. There may be partnership opportunities 
between local water districts, schools, labor 
unions, and others to invest in paid training and 

https://thegarden.org/
https://thegarden.org/
https://www.carlsbadca.gov/departments/utilities/water/water-conservation/water-saving-tips
https://www.carlsbadca.gov/departments/utilities/water/water-conservation/water-saving-tips
https://www.chulavistaca.gov/departments/clean/conservation/naturescape
https://landscapecontest.com/
https://escondido.org/water-conservation-1
https://escondido.org/water-conservation-1
https://www.cityoflamesa.us/1496/Water-Conservation
https://www.cityoflamesa.us/1496/Water-Conservation
https://www.ci.oceanside.ca.us/government/water-utilities/environmental-services-programs/water-efficiency/rebates-programs-and-incentives/school-programs
https://www.ci.oceanside.ca.us/government/water-utilities/environmental-services-programs/water-efficiency/rebates-programs-and-incentives/school-programs
https://solanabeach.govoffice3.com/index.asp?SEC=FA8B087C-5208-43B7-9633-6EE473A9C8DA&Type=B_BASIC
https://solanabeach.govoffice3.com/index.asp?SEC=FA8B087C-5208-43B7-9633-6EE473A9C8DA&Type=B_BASIC
https://saveourwater.com/
https://www.bewaterwise.com/
https://www.epa.gov/watersense/im-water-pledge
https://www.epa.gov/watersense/im-water-pledge
https://www.epa.gov/watersense
https://wateruseitwisely.com/
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apprenticeship-type offerings via scholarships, 
simultaneously empowering local laborers and 
operators while providing skilled labor to the 
agencies that need the support. Offerings may 
expand workforce development programs through 
tailored training and curriculum (e.g., producing 
education training materials in multiple languages, 
conducting outreach and recruiting events in areas 
with historically underrepresented populations, or 
implementing women-focused training programs 
to help meet existing gender gaps in technical 
trades). A local example of a tailored program is 
UA Local 230’s Veterans in Piping program, which 
provides transitioning active-duty miliary service 
members with 18-weeks of training, certification, 
and educational resources to prepare for a UA 
apprenticeship.

  
• Expand funding for local small-scale strategies 

and programs. Funding could be a barrier for 
water conservation implementation at the local 
small-scale level, especially within low-income 
areas and with home or business owners who may 
not have the money to cover upfront costs. DPW is 
currently exploring a modification to the Waterscape 
Rebate Program, whereby DPW would complete 
the landscape modifications on behalf of residents 
that otherwise may not participate in the program 
due to the upfront costs (County of San Diego 
Waterscape Rebate Program webpage). 

• Address the water cost paradox. Wider 
understanding of the inverse relationship between 
water conservation and water costs is needed. 
Programs addressing water conservation strategies 
will need to consider impacts to water costs. 
This will be especially important in communities 
experiencing higher vulnerability to water costs, 
and which are well-suited to participate in water 
conservation strategies. SDCWA provides 
resources for information on water rates (Water 
Rates, SDCWA, January 2024). Additionally, 
forecasting and rate models are being pursued by 
some as a way to address water affordability (e.g. 
Alliance for Water Efficiency, Sales Forecasting and 
Rate Model).

• Implement or enhance economic incentives.  
The following examples encourage water 
conservation behaviors while addressing water 
affordability.

• Incentive and Rebate Programs. Residents 
in the San Diego area have access to a wide 

variety of state and local incentive and rebate 
programs to support water conservation. 
Examples include SDGE’s Streamlined 
Agriculture Efficiency Program, the County 
of San Diego’s Waterscape Rebate and 
Agriculture Irrigation Efficiency Program, and 
the Urban Agriculture Incentive Zone (UAIZ) 
Program through the City of San Diego and 
County of San Diego, (SDGE Agriculture 
Customers webpage; County of San Diego 
Waterscape Rebate Program webpage; 
County of San Diego UIAZ; City of San Diego 
UAIZ program webpage). Leak detection 
technologies are becoming less expensive 
and can save users hundreds of dollars in 
case of a burst underground pipe or a hose 
left untended. Rebates for such technologies 
could be consider throughout the Region. 

• Special Agricultural Water Rate Program. 
The SDCWA Board of Directors approved a 
Permanent Special Agricultural Water Rate 
(PSAWR) Program, which became effective 
January 2021. This voluntary program 
provides participating farmers a lower water 
rate in exchange for a reduced level of water 
service during water supply shortages or 
emergencies (SDCWA, 2024a). Thirteen 
member agencies and over 2,000 agricultural 
customers currently participate. While this 
program provides an estimated total cost 
benefit for the PSAWR Program of $598/ac-ft, 
the reduced reliability in water in some cases 
has raised concern by local farmers who have 
lost trees due to the inconsistency of supply.

• Financial Aid for Low-Income Water 
Customers. The SDCWA has also helped 
to secure other financial aid for low-income 
water customers to cover overdue residential 
water and wastewater bills. The federally 
funded low-Income Household Water 
Assistance Program (LIHWAP), in partnership 
with Campesinos Unidos, Inc, and SDCWA 
member agencies, offers one-time payments 
to cover outstanding residential water and/
or wastewater bills (Campesinos Unidos, 
2023; SDCWA LIHWAP news release, 2023). 
Households qualify if their gross household 
income is at or below 60% of the State Median 
Income, or of a household member is a 
current recipient of CalFresh, CalWORKS, or 
the Low-Income Energy Assistance Program. 

https://www.sandiegocounty.gov/content/sdc/dpw/watersheds/RebatesIncentives.html
https://www.sandiegocounty.gov/content/sdc/dpw/watersheds/RebatesIncentives.html
https://www.sdcwa.org/wp-content/uploads/2023/03/Water-Rates-Fact-Sheet-1.pdf
https://www.sdcwa.org/wp-content/uploads/2023/03/Water-Rates-Fact-Sheet-1.pdf
https://www.allianceforwaterefficiency.org/resources/financing-sustainable-water/sales-forecasting-and-rate-model
https://www.allianceforwaterefficiency.org/resources/financing-sustainable-water/sales-forecasting-and-rate-model
https://www.sdge.com/business/save-energy-and-money/agricultural-customers
https://www.sdge.com/business/save-energy-and-money/agricultural-customers
https://www.sandiegocounty.gov/content/sdc/dpw/watersheds/RebatesIncentives.html
https://www.sandiegocounty.gov/content/sdc/dpw/watersheds/RebatesIncentives.html
https://www.sandiegocounty.gov/content/dam/sdc/pds/zoning/formfields/PDS-PLN-380.pdf
https://www.sandiego.gov/economic-development/business/starting/urban-agriculture
https://www.sandiego.gov/economic-development/business/starting/urban-agriculture
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• California Governor’s Office of Planning and 
Research, Regional Resilience Planning and 
Implementation Grant Program (OPR, 2023) 

• NOAA/Office for Coastal Management –NOA 
Climate Resilience Regional Challenge 
(NOAA, 2023) 

• NOAA/National Integrated Drought 
Information System – Coping with Drought 
Research Competitions – Ecological Drought 
and Building Tribal Drought Resilience (NIDS, 
2023) 

• Department of the Interior/Bureau of Indian 
Affairs - Tribal Climate Resilience Annual 
Awards Program (USDI, Indian Affairs, 2023)

• Inflation Reduction Act (US Water Alliance, 
2023) – Multiple funding opportunities (US 
Water Alliance article, June 2023), including 
Coastal Resilience Fund, Conservation 
Stewardship Program, Domestic Water Supply 
Program, Drought Mitigation, and Climate and 
Environmental Justice Block Grants

• Implement Tiered Water Pricing. More than half 
of the water suppliers in the Region have a tiered 
pricing model, which typically charges a higher rate 
for increasingly higher bracketed use amounts. This 
approach has been demonstrated to be effective 
in achieving water conservation (Monobina et al, 
2016). The 2016 study provided several examples 
of reduced water use, ranging from 10 to 61 
percent after implementing tiered pricing. While 
complications may exist in terms of compliance 
with Proposition 218, there have been successes 
at tiered rate setting based on the varying cost by 
supply source. However, special caution should 
be applied to the balance between conservation 
and affordability, especially given that the SDCWA 
has stated that reduced water demands were a 
factor in recent water rate increases. Therefore, it is 
recommended that a comprehensive assessment 
be completed to evaluate potential unintended 
consequences.

LIHWAP includes the majority of water utilities 
in San Diego County, with the exception of the 
City of Oceanside and Valley Center Municipal 
Water District, but no water utilities in Imperial 
County participate. Tribal Nations are also not 
included in the LIHWAP program due to the 
jurisdictional limitations, although a similar 
program could perhaps be considered. 

The SDCWA is also pursuing the following 
avenues to promote affordability (SDCWA 
Rates & Affordability webpage): “Ramping up 
advocacy for state and federal investments 
in water supply projects, which have declined 
significantly in recent decades; Working 
collaboratively with local community 
organizations along with state and federal 
leaders to craft a low-income assistance 
program that meets diverse needs; Working 
with retail member agencies to assess different 
rate structures for 2024 and beyond; Hosting 
discussions with key federal, state, regional 
and local agencies to promote affordability; 
Developing alternative revenue sources, such 
as the San Vicente Energy Storage Facility; 
and Attracting and retaining highly skilled staff 
to ensure the viability of the regional water 
delivery system for generations.”  

• Provide Grants and Funding Application 
Support. Increased funds are anticipated 
to become available as the risks of extreme 
weather become more prominent, both realized 
and predicted. For example, in July 2023, the 
Department of the Interior announced $152M 
from the Bipartisan Infrastructure Law directly 
intended to “bring clean, reliable drinking water to 
communities across the West through six water 
storage and conveyance projects.” (USDI, 2023). 
While opportunities are available for funding 
to support water strategies, including water 
conservation, applications are often resource and 
labor intensive. This is challenging for smaller and 
underserved municipalities, water districts, tribal 
communities, and businesses with a tight bottom 
line and limited resources. To help meet these 
needs, a regional grant application support program 
could be implemented to assist water users identify 
applicable grants and other funding programs (e.g., 
scanning the California Grants Portal webpage), 
interface with funding agencies, and support initial 
stages of application completion. The following are 
representative grant and funding programs:

https://opr.ca.gov/climate/icarp/grants/regional-resilience-grant.html
https://opr.ca.gov/climate/icarp/grants/regional-resilience-grant.html
https://coast.noaa.gov/funding/ira/resilience-challenge/
https://coast.noaa.gov/funding/ira/resilience-challenge/
https://cpo.noaa.gov/coping-with-drought-building-tribal-drought-resilience/
https://cpo.noaa.gov/coping-with-drought-building-tribal-drought-resilience/
https://cpo.noaa.gov/coping-with-drought-building-tribal-drought-resilience/
https://www.bia.gov/service/tcr-annual-awards-program
https://www.bia.gov/service/tcr-annual-awards-program
https://uswateralliance.org/taking-climate-action-with-inflation-reduction-act-funding/
https://uswateralliance.org/taking-climate-action-with-inflation-reduction-act-funding/
https://www.sdcwa.org/your-water/affordability/
https://www.sdcwa.org/your-water/affordability/
https://www.grants.ca.gov/
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Water Use & Conservation in Agriculture 
Agriculture is a significant component of the economy 
throughout the Region, with each Focus Area 
presenting diverse agriculture community needs and 
opportunities. Figure 19 illustrates agricultural land 
cover in the Region, and in relation to Focus Areas 
studied in this Report. 

Legend
 Mexico Border Cities
 Tribal Nations

 Urban and Built up
 Agricultural

N

Figure 19. Agricultural and Urban Land Cover
Notes: Land cover is depicted and does not necessarily 
represent actively farmed area.

Western & Eastern San Diego County Focus Areas  
Agriculture in San Diego County, including both of 
the Western and Eastern San Diego County Focus 
Areas, is ranked as the thirteenth largest agricultural 
economy in California and is comprised primarily of 

small farms, where 70% are between 1-9 acres and 
96% are family owned (USDA National Agricultural 
Statistics Service (NASS)). The crop portfolio from 
2022 demonstrates the diversity of agriculture crops 
produced within these Focus Areas, in which avocado 
production value is ranked second in California, 
and nursery and cut flower production value is 
ranked first in California (San Diego County Crop 
Report, 2022) (see Figure 20). Overall, commercial 
agriculture in these Focus Areas involves production 
on approximately 200,000 acres and results in 
annual economic generation value around $1.8 billion 
(USDA NASS County Summary Highlights: 2022). 
Information on water usage in Eastern San Diego 
County is generally limited due to reliance on local 
groundwater supplies; however, the area is highly 
rural, and the Division of Land Resource Protection 
(DLRP) Farmland data shows scattered farmlands in 
the Focus Area, suggesting that a moderate amount 
of water usage may be for agricultural purposes. 

Tribal Nations Focus Area
There are 20 federally recognized sovereign Tribal 
Nations and one non-federally recognized tribal 
government in the Region. Agriculture production 
occurs at different scales, including commercial 
agriculture production for export to other areas 
outside of Tribal Nations, as well as to support 
food sovereignty production of culturally important 
commodities for Tribal use. For example, the Pala 

Figure 20. San Diego County Focus Areas Crop Portfolio Top Ten Crops Overall. Image sourced from County of San Diego 2022 Crop 
Statistics & Annual Report, 2022.
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https://www.nass.usda.gov/Data_and_Statistics/
https://www.nass.usda.gov/Data_and_Statistics/
https://awmsdcropreport.com/
https://awmsdcropreport.com/
https://www.nass.usda.gov/Publications/AgCensus/2022/Full_Report/Volume_1,_Chapter_2_County_Level/California/st06_2_001_001.pdf
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Band of Mission Indians grows their own food to 
provide for the elders of their tribe. And, the Pauma 
Band of Mission Indians produces Hass avocados, 
Valencia oranges, and lemons on approximately 60 
acres (Casino Pauma, 2023). 

Imperial County Focus Area 
Agriculture commodity production in Imperial 
County represents nearly a quarter of the county’s 
total annual economic output (Crop Report Plus 
Series Economic Contributions of Imperial County 
Agriculture, August 2021), with an annual value 
of approximately $2.6 billion (Imperial County 
Agricultural Crop & Livestock Report, 2022). Of the 
nearly 600 farms that span over 500,000 acres of 
the county, 80% are family owned, with majority of 
farms surpassing 500 acres in size. The crop portfolio 
from 2022 demonstrates the diversity of agriculture 
crops produced in Imperial County (see Figure 21), in 
which cattle sales is the top agriculture commodity by 
economic value, followed by alfalfa, lettuce, hay, and 
other row crops. The Colorado River water is the main 
water source for Imperial County and is managed 
primarily by the Imperial Irrigation District (IID). Of the 
approximate 2.6 million-acre feet of Colorado River 
water delivered by IID, 97% are for agricultural use. 

Mexico Border Cities Focus Area
Within Mexico Border Cities areas, most agricultural 
production occurs in Mexicali, and includes production 
of wheat, cotton, asparagus, broccoli, carrots, and 
other agricultural commodities. Limited data were 
available for this Focus Area. Crops are grown for 
local food supply in Mexico, as well as for export 
to US, Canada, China and other countries (Farm 
Credit Administration, 2018). In an article published 

by University of California, Agriculture and Natural 
Resources (U.S.-Mexico production costs compared: 
Asparagus, broccoli production likely to shift to 
Mexicali, UCANR, 1991), they reported differences 
in the cost for producing agricultural commodities 
(asparagus and broccoli) between Imperial County 
and Mexicali, in which costs were lower in Mexico. 
The authors inferenced relatively lower cost for 
production in Mexico may be associated with shifts 
in agricultural production to Mexico over time and 
recommend policymakers to consider such shifts in 
future decisions related to agricultural production, 
such as for negotiating trade agreements between US 
and Mexico. While the UCANR article was published 
more than 30 years ago, it highlights ways agriculture 
production may be influenced across the Region 
and between Focus Areas. Recent articles indicate 
that agriculture production in Mexico is projected to 
continue growing and lists Mexico as the 11th largest 
agriculture producer in the world and the 3rd largest 
producer in Latin America (Agribusiness, International 
Trade Administration, 2023).  

Stakeholder-Identified Priorities for Water 
Conservation in Agricultural Operations

• Weather significantly impacts agriculture producers 
in ways that affect livelihood. Impacts include 
floods, drought, wildfires, and rain events that 
destroy crops. Water conservation strategies 
should consider the range of impacts to agriculture 
producers in relation to farms’ access to reliable 
water resources – including groundwater, 
rainwater, and/or municipal water sources. “It can 
be challenging to rely on the agricultural water 
program in times of drought.” 

Figure 21. Top 10 Commodities produced in Imperial County. Sourced from Imperial County Agricultural Crop & Livestock Report 2022.

1 Cattle $477,421,000

2 Alfalfa $269,735,000

3 Head Lettuce $216,536,000

4 Leaf Lettuce $141,110,000

5 Bermuda Grass Hay $101,542,000

6 Broccoli $92,982,000

7 Spinach $90,497,000

8 Onions $82,210,000

9 Alfalfa Seed $78,853,000

10 Carrots $69,004,000

https://agcom.imperialcounty.org/wp-content/uploads/2021/08/2021-Economic-Contribution-of-Imperial-County-Ag.pdf
https://agcom.imperialcounty.org/wp-content/uploads/2021/08/2021-Economic-Contribution-of-Imperial-County-Ag.pdf
https://agcom.imperialcounty.org/wp-content/uploads/2021/08/2021-Economic-Contribution-of-Imperial-County-Ag.pdf
https://agcom.imperialcounty.org/wp-content/uploads/2023/10/2022-Crop-Report-Updated.pdf
https://agcom.imperialcounty.org/wp-content/uploads/2023/10/2022-Crop-Report-Updated.pdf
https://www.trade.gov/country-commercial-guides/mexico-agribusiness
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• Water conservation strategies should consider 
the overall value of agricultural production across 
the Region and in Focus Areas. This includes 
value of agricultural production impacts to local 
carbon sequestration to reduce carbon emissions, 
agricultural land use practices that support diverse 
biological species, practices that reduce erosion 
and pollution to stormwater and groundwater 
flows, as well as contribution to livelihoods, local 
food systems, and food sovereignty. “Agricultural 
value includes food sovereignty and cultural uses 
to sustain indigenous societies (e.g., seed banks, 
acorns, basket-making, etc.).”

• Water affordability is a critical aspect of farmer 
livelihood. Agriculture stakeholders expressed that 
water conservation strategies have already been 
implemented by many farmers within the agriculture 
community. Additional water conservation strategies 
may not be practicable for such operations. Future 
water conservation strategies will need to consider 
this and support different opportunities that 
enhance incentives for those farmers to continue 
implementing water conservation strategies, and/
or to provide additional support for farmers to 
implement other types of drought management and 
water use best practice strategies beyond water 
conservation, to include strategies like stormwater 
collection or water recycling. “Farming needs to be 
profitable, in terms of the cost of water, but also 
labor, fertilizer, etc. If farming is not profitable, the 
land can be sold and lost to agriculture forever.”

• Many farmers expressed desire to have practical 
technical support for identifying agriculture crops 
that will grow well within farm microclimates, 
thereby supporting successful crop transitions to 
regionally appropriate agriculture commodities. 
Such commodities would need to flourish in the 
changing climate conditions across the Region, 
including conditions of drought and microclimate or 
narrowly specific weather and climate conditions 
that may be particular to specific agricultural 
production areas. Such crop transitions would 
need to be accompanied with demonstrated market 
supply and demand trends to ensure transitioned 
crops continue to support farmer livelihood. 
Similarly, crop transitions may be pursued as 
pilot studies, and backed financially by grants or 
other funding mechanisms to remove financial 
risks for farmers and which effectively support and 
incentivize novel agriculture commodity production 
approaches that result in conserved water. “It is 

challenging to grow crops that are not viable for the 
climate, a sensible transition is needed.”

Strategies to Enhance Agriculture Support Networks

• Support Demonstration Farms & Education 
Centers. Demonstration farms are important 
tools for awareness building, education, testing of 
new technologies and practices, and validation. 
They are also avenues for public education and 
local marketing. A few examples include the Wild 
Willow Farm and Education Center managed by 
the Resource Conservation District of Greater San 
Diego County, Olivewood Gardens and Learning 
Center, and Carbon Sink Demonstration Project – a 
collaboration between the Pauma Band of Luiseño 
Indians and Solidarity Farm. Additionally, recent 
funding made available through USDA may be 
available to support education efforts for advancing 
skilled workforce staff as climate leaders (USDA 
article on American Climate Corps, May 2024; 
American Climate Corps webpage). 

• Expand Technical Assistance and Remove 
Grant Funding Hurdles. The agriculture sector 
has a long history of educational investments and 
extension programs to support farmers nationwide. 
There are a wide variety of technical assistance 
resources available to farmers in the Region 
that range from local government-led technical 
workshops to non-profit sector business support 
programs. Examples include the San Diego 
Food Systems Alliance Local Food Economy 
Lab (2023), University of California Cooperative 
Extension (UCCE, 2023), and the San Diego Farm 
Sustainability Program (SDFSP, 2023). However, 
as extreme weather impacts are expected to 
affect agriculture production across the region, the 
assessment recommends further enhancements 
to technical assistance programs. Enhancements 
would help provide comprehensive support for 
agriculture water conservation strategies, as well 
as work collaboratively with farmers to identify 
other ways to improve drought management and 
water use best practice strategies that meet the 
needs and opportunities that may be specific and/
or tailored to each farm.  Recent local agriculture 
surveys and focus groups conducted by LAFCO 
and Greater San Diego RCD as part of a SALC1.0 
Grant, found that agriculture operators may be 
reluctant to take advantage of available technical 
and financial assistance programs because 
applications and reporting requirements can be 

https://www.usda.gov/media/press-releases/2024/05/03/usda-announces-28-host-organizations-train-future-conservation-and?utm_medium=email&utm_source=govdelivery
https://www.usda.gov/media/press-releases/2024/05/03/usda-announces-28-host-organizations-train-future-conservation-and?utm_medium=email&utm_source=govdelivery
https://www.acc.gov/
https://www.sdfsa.org/lab
https://www.sdfsa.org/lab
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burdensome. They expressed that they have 
very limited time and, or expertise for application 
processes, and associated progress reporting or 
monitoring requirements (SALC1.0 Final Report, 
2023). This indicates that, although resources for 
agriculture best practices are available, application 
and monitoring reporting processes may represent 
a significant hurdle to on-farm implementation, and 
therefore merits review and revision to meet the 
needs of local farmers. 

• Advance Pilot Studies. Pilot studies represent 
an opportunity for farms to test novel water 
conservation technologies while mitigating financial 
risks to farmers and providing appropriate levels of 
technical support. Results from pilot studies should 
be shared with the broader community and used to 
improve future efforts.

• Establish a ‘Strategy Resource Hub’. A strategy 
resource hub could aggregate available grants, 
loans, and financial incentives, and partner this 
information with resources to streamline the 
process for farmers. It could synchronize public 
and private funding support for water conservation 
practices, list available pilot study opportunities, 
and facilitate rapid adoption and dissemination of 
drought management and water use best practices 
for farmers across the Region and in Focus Areas. 
The Hub could also include resources for grant 
application and progress reporting assistance. 
This would expand on the current functionalities of 
existing national searchable lists like the National 
Wildlife Federation’s Nature-based Solutions 
Funding Database (NWF, 2023) and Ambrook’s 
Funding for Farmers Library (Ambrook, 2023).    

Strategies to Reward Water Conservation Efforts

• Reward Water Conservation. Develop incentive 
programs to support farmers’ implementation of 
water conservation measures, especially during 
drought periods. Consider the inclusion of tiered 
water pricing for agricultural water users, in 
which costs are linked to site/farm-specific water 
conservation strategies. Tiered water pricing 
programs should also account for broader impacts 
to water rates and fees, as well as compliance with 
Proposition 218, which requires a vote to raise 
any fees and prohibits raising fees higher than the 
suppliers’ actual costs. Other ways to reward water 
conservation include rebate programs, such as: 

• County of San Diego & San Diego County 

Water Authority (Residential Rebates & 
Programs webpage) 

• Resource Conservation District (RCD) of 
Greater San Diego County, Mission RCD 
(Greater San Diego RCD webpage)

• Imperial Irrigation District Energy Rewards 
Programs (IID Energy Rewards Program 
webpage)

• SoCal Water$mart and Mission RCD (Soil 
moisture sensor system rebates) (Soil 
Moisture Systems rebate program webpage)

• Support Early Implementors. Many farmers in 
the Region already implement water conservation 
solutions. Incentives should be identified that 
enhance or support continued implementation into 
the future, as well as motivate farmers to identify 
additional types of drought management and 
water use best practice strategies beyond water 
conservation, such as stormwater collection or 
water recycling.  

Technologies for Water Conservation and Efficiency 

• Irrigation System Leak Detection. Leaks in 
irrigation systems can lead to wasted water, uneven 
watering, high water bills, sinkholes, or damage to 
irrigation pipes. Installing irrigation leak detection 
devices can help detect leaks quickly and often 
identify the location(s) that need to be repaired. 
These are often low cost to install and maintain and 
have the potential to achieve savings and reduce 
unnecessary water expenditures, thus making a 
good option for most farms. Financial incentives 
could be provided to reduce or eliminate the cost of 
purchasing smart real-time leak detection, reducing 
overall water loss and ensuring that all water 
reaches the fields as intended. 

• Flume Early Leak Detection: Flume is a 
personal leak detection system that is self-
installed on a personal water meter. The 
system is appropriate for small farms on 
municipal water systems, and alert operators 
of leaks, which helps operations locate and 
repair leaks, thereby reducing water loss 
through early leak detection. 

• Drip Irrigation Conversion & Maintenance: When 
well designed and installed with the appropriate 
crop types, drip irrigation systems can be much 
more efficient than flood or spray irrigation. 
Subsurface drip irrigation uses buried dripper line 
or drip tape at or below the plant roots, which has 

https://www.sdlafco.org/home/showpublisheddocument/7504/638441272363270000
https://www.sdcwa.org/your-water/conservation/residential-rebates-programs/
https://www.sdcwa.org/your-water/conservation/residential-rebates-programs/
https://www.rcdsandiego.org/
https://socalwatersmart.com/en/residential/rebates/available-rebates/soil-moisture-sensors/
https://socalwatersmart.com/en/residential/rebates/available-rebates/soil-moisture-sensors/
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been increasingly used for row crop irrigation in 
areas where water supplies are limited. Micro-spray 
heads, which spray water in a small area, is another 
drip irrigation option that may be used on tree and 
vine crops with wider root zones. This is in contrast 
to spray or flood systems that deliver irrigation water 
to broad growing areas and have a high percentage 
of water lost to atmosphere and non-crop areas. 
One farm that made the switch is a sweet corn 
field in Imperial County; resulting in the use of 37% 
less water overall, a 5% increase in crop yield, and 
reduced costs for fertilizer (Drip-irrigation study 
sees ‘huge’ reduction in water, fertilizer use for 
sweet corn, UCANR, June 2022). This exemplifies 
an added benefit to drip irrigation, which supports 
more precise application of fertilizers to plants 
and overall reduction in fertilizer use and costs for 
agriculture operations. Many farmers recognize 
the value of drip irrigation for farms of all sizes 
and have implemented it to varying degrees. It is 
important to consider first costs of materials and 
installation as well as maintenance/replacement 
of drip irrigation systems. In this regard, providing 
financial support, in addition to technical support, 
not only for initial installation, but for long-term 
maintenance, may assist with continued effective 
on-farm water conservation. 

• Irrigation Efficiency Checks. Several agencies 
offer free evaluations and reimbursements for 
irrigation system upgrades. Evaluations analyze 
system pressure, flow rates, and conditions that 
could affect performance, soil type and water-
holding capacity, crop evapotranspiration rates, and 
more. One example, administered through Mission 
Resource Conservation District (Mission RCD), is a 
free irrigation evaluation and inspection program to 
assess existing irrigation systems during operation.  

• Technology Innovation: In conjunction with 
high cost of land and water in San Diego and 
surrounding areas, farmers have been proactively 
implementing innovative water conservation 
technologies and practices. Such technological 
innovation has supported development of a variety 
of advanced on-farm water conservation solutions, 
referred to as “AgTech.” For example, in October 
2022 the City of Escondido and Connect San Diego 
hosted the region’s first ever AgTech Hackathon to 
bring together innovators, farmers, and investors 
to develop promising technologies and explore 
options for creating a new AgTech incubator 
(Escondido, 2023). 

Land Management Practices with Water Savings 
Outcomes 

• Agronomic Carbon Capture and Regenerative 
Agriculture. Agronomic carbon capture, 
sometimes referred to as carbon farming, and 
regenerative agriculture describe alternative 
land management practices that increase soil 
carbon, soil quality, nutrient availability, water 
infiltration, water retention, and overall climate 
resilience. An important co-benefit of agronomic 
carbon capture and regenerative agriculture is 
the improved soil capacity to absorb and retain 
moisture, resulting in reduced irrigation needs, and 
is a water conservation strategy. Farms looking to 
implement this water conservation strategy may 
be eligible for additional support through other 
programs supporting land management practices 
for purposes of increasing carbon sequestration 
or regenerative agriculture production outcomes. 
Current efforts are underway to develop a definition 
for regenerative agriculture for use in California 
policies and programs. The following are example 
efforts to advance carbon capture and regenerative 
agriculture:

• Such a definition may be used for developing 
regenerative agriculture standards similar to 
the State Organic Program and assist with 
marketing and program support for agriculture 
operations that meet the regenerative 
agriculture standards (Defining Regenerative 
Agriculture, CDFA, 2024; CDFA Office of 
Environmental Farming & Innovation program 
webpage).  

• The State of California Healthy Soils Program 
(California Institute for Water Resources, 
2023) has multiple funding and technical 
assistance programs to support farmers.

• The County of San Diego has initiated 
development of a Pilot Carbon Farming 
Program (Pilot Carbon Farming Program 
webpage). 

• Foodshed, a farmer-owned and operated 
cooperative, has recently received funding 
from the USDA Climate-smart Commodities 
Program for a carbon farming program that 
will support greater adoption of practices in 
the region (Foodshed, 2023). 

• Compost. Incorporation of compost into soil 
helps manage on-farm crop waste and improves 
water retention that supports water conservation 
efforts while increasing available soil moisture for 

https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=53466
https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=53466
https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=53466
https://www.cdfa.ca.gov/oefi/efasap/docs/2024/20240208_RegenAg_EFASAP.pdf
https://www.cdfa.ca.gov/oefi/efasap/docs/2024/20240208_RegenAg_EFASAP.pdf
https://www.cdfa.ca.gov/oefi/efasap/meetings_presentations.html?utm_medium=email&utm_source=govdelivery
https://www.cdfa.ca.gov/oefi/efasap/meetings_presentations.html?utm_medium=email&utm_source=govdelivery
https://www.cdfa.ca.gov/oefi/efasap/meetings_presentations.html?utm_medium=email&utm_source=govdelivery


PAGE 49 WATER WAYS | County of San Diego | December 2024

crop production. This strategy also assists with 
minimizing surface water runoff flows that may 
travel offsite, as well as assists with reducing 
downstream flooding. Composting is generally low-
cost and recommended for all farms. In alignment 
with recent composting requirements to divert 
GHG-causing food and compostable waste away 
from landfills, increased local access to compost 
materials can support on-farm composting. 
Example waste diversion and compost availability 
programs include the County’s solid waste 
measure, which “focuses on diverting waste from 
landfills through food donation programs, waste 
prevention education and outreach, and updating 
land use ordinances to increase organic materials 
processing to help the County achieve reductions 
of 79,052 metric tons carbon dioxide equivalent in 
2030,” (Solid Waste Greenhouse Gas Emission 
Sector program webpage). A 2019 compost and 
mulch market study projected a potential 4-fold 
increase in annual compost sales, when factoring 
potential applications for agriculture, rangeland, 
landscaping, and other stormwater and erosion 
control measures throughout the County (Compost 
and Mulch Market Study, 2019). Expansion of 
compost applications will need to identify and 
address potential barriers to application, such as 
costs and transportation to farms.   

• Mulch. Mulching is the practice of applying a 
protective layer of wood chips, straw, bark, grass 
clippings, other material on top of soil to create 
a barrier between the soil and atmosphere that 
serves to increase soil moisture retention, reduce 
soil erosion, suppress weeds, and helps buffer 
crops against temperature extremes. These 
benefits help produce higher yield using the same 
amount of water. Mulching is generally low-cost 
and recommended for farms of all sizes. Some 
waste management programs in the Region already 
offer free or low-cost compost and/or mulch. For 
example, the City of San Diego Environmental 
Services (2023) offers up to two cubic yards of 
compost or mulch for free for residents. Expansion 
of similar programs, both geographically and by 
pickup volume, could be considered, especially 
as green waste disposal volumes have increased. 
The 2019 compost and mulch market study also 
projected mulch sales and applications within 
the County to increases by at least 2-fold, or over 
1-million cubic yards each year (Compost and Mulch 
Market Study, 2019). As with compost applications, 
expansion of mulch applications will need to identify 

and address potential barriers to application, such 
as costs and transportation to farms.   

• Biochar. Biochar is an emerging technology and 
is created by the combustion of organic material 
under low oxygen conditions and the incorporation 
of the resulting product into soils, similar to ways 
compost and mulch are applied. When applied 
to soils, biochar helps enrich soils with nutrients, 
sequester carbon, increase water moisture 
retention, and improve agricultural productivity 
(American University, 2020). In these ways, biochar 
application may help crops to be more drought 
resilient. While biochar has demonstrated value, 
a better understanding may be necessary to 
determine regional availability of biochar, as well as 
to assess biochar affordability and measurable on-
farm benefits. As such, biochar application in local 
farms may represent an appropriate pilot study, 
such as the trial implemented in San Mateo County 
(Biochar Field Trials in San Mateo County, CA Final 
Report, San Mateo RCD, 2016).  

Water-Conserving Crops

• Cover Crops. Cover cropping involves planting 
close-growing crops to cover agricultural soil in 
between main production crops or during off-
season in between crop production to provide soil 
protection, help improve soil health, enhance soil 
water retention, prevent weeds and pests, and 
increase biodiversity. This practice general requires 
more investment than mulching. However, cover 
crops may represent an opportunity to harvest and 
sell as auxiliary crop income. Cover crops should 
be selected for their ability to thrive in environments 
with limited water and are generally recommended 
for all agriculture operations.   

• Field Fallowing. Fallowing is a technique in which 
portions of agricultural land are strategically rotated 
out of production for one or more vegetative cycles 
to allow the soil to recover, store organic matter, 
enhance soil microbial diversity, provide natural 
pest control, and conserve water. The following is 
an example of how the IID supported this approach 
and may be a strategy for consideration across the 
Region. As part of IID’s Integrated Water Resources 
Management Plan, a Temporary Land Conversion 
Fallowing Program was adopted (IID, 2016b). The 
IID program allowed temporary conversions from 
agriculture production, with assurances for the land 
to return to agriculture production after the term of 

https://www.sandiegocounty.gov/content/dam/sdc/dpw/SOLID_WASTE_PLANNING_and_RECYCLING/Files/CompostMulchMarketStudy_052020.pdf
https://www.sandiegocounty.gov/content/dam/sdc/dpw/SOLID_WASTE_PLANNING_and_RECYCLING/Files/CompostMulchMarketStudy_052020.pdf
https://www.sandiegocounty.gov/content/dam/sdc/dpw/SOLID_WASTE_PLANNING_and_RECYCLING/Files/CompostMulchMarketStudy_052020.pdf
https://www.sandiegocounty.gov/content/dam/sdc/dpw/SOLID_WASTE_PLANNING_and_RECYCLING/Files/CompostMulchMarketStudy_052020.pdf
https://www.sanmateorcd.org/wp-content/uploads/2015/11/BIOCHAR-FIELD-TRIALS-FINAL-REPORT1.pdf
https://www.sanmateorcd.org/wp-content/uploads/2015/11/BIOCHAR-FIELD-TRIALS-FINAL-REPORT1.pdf
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the project. IID’s various fallowing programs have 
conserved 1.8 million acre-feet of water and paid 
$161M to participants (IID, 2016a).

• Crop Transition. Crop transition evaluations are 
recommended to identify economically viable, 
less water-intensive crops that are appropriate 
for the Region, Focus Areas, and microclimates 
relevant to local farms. Analyses would include 
information for the agriculture community on crop 
marketability, novel solutions to mitigate farmer 
risks for transitioning crops, and practical technical 
support to make successful crop transitions. The 
Riverside County Crop-swap program incentivizes 
farmers to “swap” higher water use crops for lower 
water use crop varieties and may by adopted 
within the Region (Regional Agriculture Program 
expands to San Diego and Riverside counties, 
Village News, 2024; CropSwap Program, Valley 
Center Municipal Water District, 2024). CropSwap 
is an example crop transition program that may 
serve as a model for municipalities in the Region.  
Evaluations would require detailed market studies 
(both local and international) to analyze trends and 
historical performance of various crops, including 
variability from maturity and density of crop 
planting, climate, water use practices, topography, 
and other variables. Based on findings from this 
research, options for crop conversions could be 
developed with flexibility for each farm, depending 
on size. Moreover, it is recommended that diverse 
food system stakeholders, including representatives 
from Tribal Nations and farm bureaus, create 
partnerships to lead and cocreate a crop transition 
program that bolsters agriculture production in 
coordination with enhanced water conservation 
outcomes, in consideration with Region- and area- 
specific needs and opportunities.  

Unique Elements of Agriculture Operations

The diversity of agriculture approaches necessary 
for growing a wide range of commodities should 
be considered and addressed when developing 
resources to advance drought management and 
water use best practice strategies because production 
conditions result in unique irrigation needs and 
opportunities, for example: 

• Indoor greenhouses may have complex fully-
contained irrigation systems with collection tanks, 
and piping may be well-suited to implement 
advanced or updated irrigation leak detection 

systems. However, these operations may not have 
growing sites that are well-suited for cover crop or 
compost applications if production occurs indoors 
and there are no available outdoor natural spaces. 

• Outdoor container plant and field row crop 
operations may be well-suited for conversion 
from spray or overhead irrigation to drip or micro 
irrigation systems. However, operations may find 
the labor/time costs as a significant tradeoff for 
growing areas that require frequent container pot 
movement or seasonal field transitions and frequent 
replacement/repositioning of drip or micro irrigation 
equipment. Water conservation strategies for these 
operations could assess ways to offset the labor/
time costs.

• Outdoor hillside growing operations may find 
it difficult to transport compost or mulch to steep 
hillsides, as well as experience higher labor/time 
costs for implementation and maintenance of 
irrigation systems. Water conservation strategies 
for these operations could assess ways to offset 
these challenges, perhaps through financial 
incentives like rebate programs and compost/mulch 
transportation assistance (e.g., financial assistance 
for machinery required to deliver compost/mulch). 

 

https://www.villagenews.com/story/2024/05/02/news/regional-agriculture-program-expands-to-san-diego-and-riverside-counties/76013.html
https://www.villagenews.com/story/2024/05/02/news/regional-agriculture-program-expands-to-san-diego-and-riverside-counties/76013.html
https://www.vcmwd.org/Services/CropSWAP
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4.2  Water Recycling

Large-scale Water Recycling Strategy 
Overview 
Category Water recycling, potable and non-potable uses
Scale Regional, large-scale
Principal 
Implementors

• Municipalities
• Water and sewer providers

Timeline • 15+ years depending on level of treatment 
and extent of conveyance facilities

• Generally long lead times for planning, 
funding identification, design, permitting 
and construction of regional water 
recycling systems at existing wastewater 
treatment plants

Costs • > $5M
Benefits • Efficient reuse of wastewater effluents

• More cost effective than smaller solutions
• Less treated wastewater discharged to ocean

Considerations • High cost, long lead times, extensive 
infrastructure and treatment required

Key Insights • Western San Diego has high implementation 
of large-scale water recycling and 
opportunities to expand into the future.

• Eastern San Diego, Tribal Nations, and 
Imperial County have low implementation 
due to limited sewer infrastructure and 
minimal opportunities to expand for 
various reasons explored below.  

• Mexico currently has two water recycling 
plants, La Morita and Arturo Herrera, 
that deliver water for irrigation.  However, 
Mexico has significant infrastructure 
management challenges that may limit 
planning and funding specifically for 
increasing regional water recycling.

Large-scale water recycling refers to the collection, 
treatment, and reuse of recycled water from multiple 
domestic wastewater sources, including irrigation, 
impoundments, and industrial or commercial cooling. 
Recycled water is typically municipal wastewater that 
has been treated in a wastewater treatment plant 
(WWTP) and complies with recycled water regulations 
for a specific beneficial use, including uses related to 
public health. There are different levels of treatment 
for recycled water depending on how it will be used 
as defined by the California State Water Resources 
Control Board (California Water Boards, 2022). The 
allowable applications, mandatory treatment, and use 
area requirements are defined in the Water Recycling 
Criteria, Title 22, Division 4, Chapter 3 of the 
California Code of Regulations. The regulations define 
four levels of treatment including: disinfected tertiary; 
disinfected secondary-2.2; disinfected secondary-23; 
and undisinfected secondary.

• Reclaimed water is wastewater treated to meet 
applicable non-potable reuse standards and is 
distributed primarily for irrigation via purple pipe 
systems. Reclaimed water is generally appropriate 
for use in agriculture, industrial, construction, and 
other settings that do not result in human contact 
with the recycled water source.  

• Direct potable large-scale wastewater reuse, as 
defined in Water Code Section 13561, refers to the 
planned direct introduction of recycled water into a 
public water system, as defined in Section 116275 
of the Health and Safety Code. 

• Indirect potable large-scale wastewater reuse, 
as defined in Water Code Section 13561, refers to 
the planned indirect introduction of recycled water 
to either a surface water reservoir (i.e., reservoir 
water augmentation) or a groundwater basin prior 
to drinking water treatment.  

Stakeholder Perspectives  
• Regional wastewater treatment recycling for indirect 

and direct potable reuse are comparatively cost-
effective strategies overall to increase local water 
supply reliability.

• Improvements to existing regional recycling 
infrastructure or developing new regional recycling 
infrastructure have high capital and operating 
expenses and take time to design, permit, construct 
and operate/maintain. Additional funding and 
financing resources are required.

• The cost to build regional water recycling 
infrastructure will translate into water supply that 
may be cost prohibitive for some rate payers.

• Recycled water distribution systems do not extend 
to many agricultural lands. This is important since 
agriculture is challenged with high water rates; this 
should be considered when identifying opportunities 
to extend existing infrastructure or when planning 
for new infrastructure systems. 

• Binational interviewees, specifically the 
IBWC, commented on the difficulty on having 
transboundary US/Mexico partnerships that exist 
around implementing regional water recycling 
facilities in Mexico. A primary barrier is that there 
are different reuse standards and regulations 
between the US and Mexico and challenges with 
binational funding opportunities.
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Localized Strategy Hallmarks Per Focus Area
Reusing water more than once on a regional scale 
greatly increases local water supply diversification 
and is considered highly reliable. Large scale water 
recycling has been primarily implemented in the 
Western San Diego County Focus Area (Figure 22), 
and there are opportunities for implementation in all 
other Focus Areas, especially within Mexico Border 
Cities (Table 11).  

Legend
 Mexico Border Cities
 Tribal Nations

 Existing Recycled Water
 Subregions with 

 Recycled Water

N

Figure 22. Map of existing infrastructure systems and service 
areas with large-scale water recycling system. 
Notes: Subregions with Water Recycling show regional water 
recycling and not small-scale or on-site reuse.

Table 11. Large-scale Water Recycling Opportunities for 
Enhancement

Location

Phase
Current/

Planned Level of 
Implementation

Potential for 
Enhancement

Western San Diego 
County

Eastern San Diego 
County

Tribal Nations

Imperial County

Mexico Border Cities

Legend

Not Implemented g Highly Implemented
Low Enhancement Potential g High Enhancement Potential

Findings are measured based on ‘Current/Planned 
Level of Implementation’ for existing/planned projects 
and programs, ranging from ‘Not implemented’ 
(practices that do not yet exist) to ‘Highly 
implemented’ (practices that are well established and 
already contribute to overall water supplies). ‘Potential 
for Enhancement’ measures the level of opportunities 
to enhance each water supply solution, ranging from 
‘no potential’ (practice is not practical, or is already 
highly implemented) to ‘high potential’ (practice would 
likely result in significant water supply benefit and 
should be studied/pursued).

Western San Diego County 
Western San Diego County is the most urbanized, 
with the most extensive and interconnected sewer 
systems allowing for more streamlined regional 
recycled water production. There are currently 23 
water recycling facilities in Western San Diego 
County, ranging from 0.1 million gallons per day 
(MGD) to 10.5 MGD, including three small-scale, 
private community owned systems and one advanced 
water treatment facility. These facilities currently 
deliver reclaimed water to golf courses, housing 
communities, public landscaping, and agriculture for 
irrigation purposes (i.e., non-potable). In addition, 
there are eight new facilities in various planning 
and construction stages. In this Focus Area, namely 
the member agencies of SDCWA, there has been 
implementation of regional water recycling solutions 
for several years and continue to invest in expanding 
the production and use of recycled water. SDCWA 
plans to provide recycled water sources (indirect 
and/or direct potable reuse) throughout Western 
San Diego County that would account for 18% of 
total water supplies in 2045, further diversifying 
the local water supply portfolio (SDCWA, 2021).  
Therefore, regional water recycling will be a significant 
component of future planned water supplies for this 
Focus Area. Permitting for transfer of greywater to 
groundwater depends on level of treatment of the 
recycled water but could also provide for additional 
groundwater management benefits. This could be 
relevant in local communities with minimal reservoir 
capacities that have underlying groundwater aquifers 
used for water supplies. Opportunities remain to 
expand water recycling in Western San Diego County 
and Mexico Border Cities due to high population 
centers and existing opportunities to use water more 
than once. However, this approach will need to 
overcome high planning and implementation costs, 
which may be particularly challenging for low-income 
areas.
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properties, regional water recycling is likely not be 
a practical option. In this scenario, localized onsite 
reuse would be a more practical strategy.

Tribal Nations
Tribal Nations are dispersed throughout San Diego 
and Imperial counties and have extremely varied 
water, wastewater, and water recycling systems. 
Some Tribes have robust infrastructure while other 
Tribal lands are entirely served by household-scale 
groundwater wells for drinking water and individual 
septic systems for wastewater disposal. The 
Barona Band of Mission Indians and Viejas Band 
of Kumeyaay Indians operate and maintain non-
potable water recycling systems for irrigation while the 
Pechanga Band of Indians purchases recycled water 
from Eastern Metropolitan Water District, located in 
Riverside County. For Tribal Nations with robust water 
and wastewater infrastructure with regional WWTPs, 
implementation of regional water recycling facilities 
would provide additional water supply benefit. 

Imperial County 
Imperial County does not have existing regional water 
recycling facilities and does not have any facilities in-
construction. Each city and unincorporated community 
disposes wastewater via onsite wastewater treatment 
systems (Imperial County Public Health Department, 

Two of the existing water recycling facilities (WRF), 
North City WRF and Ray Stoyer WRF, will be 
expanded to provide source water to supply two of 
the purified water plants (City of San Diego, 2023 
and ECJPA, 2023). City of San Diego Public Utilities 
District (PUD) is one of the leaders in implementing 
regional water recycling through their PureWater 
Program. The planned or in-construction advanced 
water treatment facilities will deliver purified water to 
either local reservoirs or groundwater basins to supply 
the related drinking water treatment facility (San 
Diego’s PureWater Program, City of San Diego). 

Eastern San Diego County 
Eastern San Diego County consists mainly of 
unincorporated communities and dispersed 
development. The Coachella Valley Water District 
does operate two water recycling facilities; these 
facilities do not serve San Diego or Imperial County, 
rather communities in Riverside County. Therefore, 
there are no known existing water recycling facilities 
serving this Focus Area. 

In rural areas of San Diego County, as well as in 
Tribal Nations and Imperial County, where there 
are fewer people concentrated in ‘sewersheds’ (i.e., 
an area of land contributing to a single wastewater 
treatment plant), and a large number of septic-served 

Figure 23. US/Mexico Wastewater Infrastructure
Source: County of San Diego, Tijuana River Valley Needs and Opportunities Assessment. (NOA Final Report.pdf (sdparks.org)

https://www.sandiego.gov/sites/default/files/pure_water_brochure_v9_final_0.pdf#:~:text=With%20San%20Diego%E2%80%99s%20existing%20water%20system%2C%20around%208%25,to%20the%20City%E2%80%99s%20water%20reclamation%20plants%20for%20treatment.
https://www.sandiego.gov/sites/default/files/pure_water_brochure_v9_final_0.pdf#:~:text=With%20San%20Diego%E2%80%99s%20existing%20water%20system%2C%20around%208%25,to%20the%20City%E2%80%99s%20water%20reclamation%20plants%20for%20treatment.
https://www.sdparks.org/content/dam/sdparks/en/pdf/Resource-Management/NOA%20Final%20Report.pdf
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2015) or regional WWTPs, such as the regional 
systems in El Centro, Calexico and City of Imperial. 
Imperial County has existing WWTPs that have 
opportunities for retrofit to provide regional water 
recycling benefits. However, due to low water rates for 
existing customers throughout Imperial County, any 
significant water infrastructure would likely increase 
water rates.

Mexico Border Cities 
Mexico Border Cities have dense population centers 
in some cities and highly dispersed housing in the 
agricultural and rural areas. Significant challenges 
related to consistent wastewater collection exist in 
this Focus Area; raw wastewater overflows and ocean 
discharges occur often. These discharges have 
caused international concerns that are currently being 
discussed between US and Mexican governments. As 
of September 2023, officials from the US and Mexico 
have been in discussions to affirm their commitment 
to continue implementing comprehensive border 
sanitation projects in the San Diego–Tijuana region. 

There are two water recycling plants, La Morita and 
Arturo Herrera, that deliver water for irrigation (North 
American Development Bank, 2023). An additional 
wastewater treatment plant, Tecolote-La Gloria, was 
in construction but has been placed on hold for an 
extended period of time. The interconnectedness 
between US and Mexico wastewater management is 
shown in Figure 23. 

In this Focus Area, highly-populated cities have a high 
opportunity to enhance water recycling infrastructure, 
and hundreds of millions of dollars are currently 
being spent on improving wastewater infrastructure 
in urbanized areas. Incorporating reuse technology 
with this infrastructure would provide for an additional 
water supply benefit. IBWC Minute 328 initiated a 
project in 2022 to expand the existing South Bay 
International Wastewater Treatment Plant. Future 
opportunities could include converting a portion of 
the plant to produce recycled water for use in the 
Mexico Border Cities. In addition, the nearby City 
of San Diego’s South Bay Water Reclamation Plant 
currently operates significantly below capacity. A 
potential partnership could be formed to fully leverage 
the plant’s capacity by treating cross-boundary 
flows. For regional water recycling to be practical 
and economical in this Focus Area, robust recycled 
water and wastewater infrastructure must exist or be 
planned for implementation. 

Large-scale Water Recycling in Agriculture
In 2021, the City of Escondido (Escondido) started 
construction on the Membrane Filtration Reverse 
Osmosis (MFRO) Facility project as part of a potable 
water reuse program (see Figure 24). This facility 
is intended to reduce the burden on the City’s 
wastewater effluent outfall, which is reaching capacity, 
as well as provide a new high-quality water supply for 
local growers through the use of recycled water for 
agricultural irrigation. 

Figure 24. Rendering of MFRO Facility from Escondido’s 
project description.

The MFRO Facility is located at 901 W. Washington 
Avenue, west of N. Spruce Street. The project 
includes the MFRO Facility and associated 
equipment, a one-mile product water pipeline to be 
installed in Washington Avenue from the proposed 
MFRO location to Waverly Place, and an Intermediate 
Booster Pump Station (IBPS) located at Mountain 
View Park.

The MFRO Facility will treat a portion of the 
Escondido’s existing recycled water supply from 
the Hale Avenue Resource Recovery Facility using 
membrane filtration and reverse osmosis technologies 
and will be able to treat and produce 2.0 million 
gallons per day. The MFRO Facility product water 
will be blended with recycled water that has not been 
treated by the MFRO Facility process to produce 
up to 4.0 million gallons per day of water with a salt 
concentration appropriate for agricultural irrigation. 
This is a local example of a large-scale water 
recycling facility that supports agriculture production 
and contributes to drought resilience through water 
supply diversification. 

The blended water will then be pumped to outlying 
parts of the Escondido via a newly-built recycled water 
conveyance and distribution system for beneficial 
use by Escondido’s local growers, mainly avocado 
orchards. Project water rates are documented to be 
under $1,000/acre-foot of water, which is lower than 
$1,568/acre-foot, the 2024 PSAWR Program rate for 
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treated supply. Agricultural users of recycled water 
are considered a dependable customer base as they 
are able to use water in larger volume on a more 
routine basis which is beneficial to the water supplier. 
Additional information on the mutual cost benefits of 
this system can be found in the March 15, 2017, City 
Council Meeting Agenda Item #6 (City of Escondido, 
2017).

The overall project cost of the MFRO Facility was over 
$50,000,000. Funding sources for the project include:
• State Revolving Fund Loan 
• Title XVI Grant 
• Prop 84 IRWM Grant 

Overall, despite the high project cost of recycled 
water, this example of large-scale water recycling 
offers opportunities to provide alternative and more 
affordable water supply to agricultural producers.  
Though the outreach phases of this effort, water 
cost in the Western San Diego County Focus Area 
for agricultural producers is a significant challenge.  
Solutions like Escondido’s MRFO Facility may help 
agricultural producers while also increasing local 
water supply reliability by using water more than once.  
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Figure 25. Diversion to Sewer Conceptual Diagram

San Diego County Large-scale Water 
Recycling Feasibility Study  
Consistent with the One Water Framework19,7low 
flow stormwater diversion to water recycling facility 
projects were evaluated for pilot placement within the 
County right of way and at County facilities. Projects 
would divert a portion of dry weather runoff that would 
otherwise flow to downstream receiving waters, 
potentially conveying pollutants, to water recycling 
plants for treatment and reuse via existing purple pipe 
distribution systems (see Figure 25). 

Wet weather diversions also reduce localized 
flooding in areas with limited storm drain capacity, 
with a portion of that flow instead being routed to 
the sewer system. Depending on space available, 
some projects would divert runoff to a storage tank, 
to be held and metered out at a rate acceptable to 
the receiving sewer main, while others would divert 
runoff directly to the sewer main. While the majority 
of the projects would be located on County property, 
there are opportunities for partnerships with adjacent 
municipalities and operators of both the receiving 
sanitary sewer systems and downstream recycled 
water facilities. 

Benefits include: 
• Collected runoff reused as recycled water
• Reduced localized flooding
• Reduced or eliminated downstream pollutant loading
• Reduced or eliminated untreated dry weather flow
• Supports 2022 California Water Supply Strategy 

objectives

19 One Water incorporates a variety of green infrastructure 
projects, stormwater capture, wastewater recycling, and 
habitat restoration practices that work together to reduce 
pollution, bolster water supply, and improve environmental 
and community health (see Appendix D).

https://www.sdcoastkeeper.org/advocacy/one-water
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Six preliminary opportunities are being evaluated 
(see Figure 26), with one in the San Diego Bay–
Sweetwater River watershed, two in the Santa 
Margarita River watershed, two in the San Dieguito 
River watershed, and one in the San Diego River 
watershed. Of these, two are along the County right of 
way and four are at County facilities (two parks, one 
storage yard, and one airport). Three of the projects 
would collect runoff from underserved communities: 
two in Fallbrook, and one in Lakeside.

In total, the diversions being considered would divert 
a portion of runoff from over 16,000 acres, with up to 
3,500 acre-feet of runoff estimated to be collected20.8 
This would directly support the California Water 
Supply Strategy objectives to increase recycled water, 
increase stormwater collection, and expand above 
ground storage for the projects with feasible storage 
capacity before 2040.  

Capital costs for the considered diversion concepts 
are anticipated to vary considerably depending on 
the presence of storage but are initially estimated to 
range from $2M without storage to upwards of $35M, 
including storage. 30-year lifecycle costs, including 
operations and maintenance, mobilization, permits, 
estimating contingency, and construction contingency 
are expected to range from $3M to upwards of $40M. 
These costs do not account for necessary upgrades 

20  Volume is based on preliminary assumed 90th percentile 
dry weather flow rate and initially assumed diversion rates.
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Figure 26. Preliminary Diversion to Sewer Project Locations

to the receiving sewer mains or upgrades at the 
receiving water reclamation facilities. The timeline is 
expected to vary based on level of coordination with 
the receiving wastewater district, degree of necessary 
upgrades (if any), extent of permitting, and ability to 
obtain funds. A timeline range of less than 5 years is 
anticipated but could extend past that if sewer main or 
reclamation facility upgrades would be required.  

Next steps in advancing the designs beyond their 
current concept level include:
• Coordination with receiving wastewater districts to 

determine their willingness to collect dry weather 
and stormwater flows based on proposed flow rates 
and the quality of the runoff. The proposed flow rate 
is anticipated to need to be adjusted based on the 
available sewer main and receiving plant capacity, 
and discussions may need to take place around 
options to upsize existing sewer mains.

• Coordination with adjacent jurisdictions and 
agencies, with whom expanded benefits would be 
realized through project partnerships.   

• Detailed long-term hydrologic and hydraulic 
modeling to refine long-term and seasonal flow 
rates and sizing of storage.

• Utility mapping and topographic survey.
• Site-specific geotechnical evaluations for projects 

with shallow groundwater that could impact the 
constructability of diversion and storage systems.

• As needed, longer-term dry weather flow monitoring 
to inform inflow rates.

• Detailed evaluation of permitting requirements with 
respect to diversions from waters of the State and 
waters of the US. 

• Refinement of the cost opinion and timeline based 
on resulting design adjustments.
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Small-scale (Localized Onsite) Water 
Recycling Strategy Overview 
Category Greywater and condensate reuse, 

non-potable
Scale Local, small-scale
Principal 
Implementors

• Residents including affordable housing 
communities, businesses, municipalities, 
institutions (e.g., universities, military 
bases, etc.) 

Timeline • Varies, but generally less than 5 years
Costs • Varies depending on end use of greywater  

• Laundry to landscape (L2L) reuse 
systems for drip irrigation may range from 
$1,000-$5,000

• More robust treatment systems for 
condensate reuse or toilet flushing vary 
between $15,000 for residential scale 
reuse systems to over $500,000 for 
commercial/institutional applications 
(Generally, return on investment is higher 
for settings with greater wastewater 
treatment amounts, such as commercial/
institutional settings that produce relatively 
higher amounts of wastewater.)

Benefits • Reusing water more than once
Considerations • Limited regulations to approve, permit and 

implement reuse systems
Key Insights • For all Focus Areas, localized onsite reuse 

is not currently implemented broadly. 
There are opportunities to expand this 
throughout the Focus Areas, especially 
Western and Eastern San Diego and 
Tribal Nations.

Localized onsite water recycling is similar to large-
scale water recycling, but refers to greywater 
and other source water (e.g., condensate) reuse 
systems within various building types (e.g., homes, 
businesses) on a project-specific or local level. 
Localized onsite water recycling benefits local water 
supply by reusing water more than once with limited 
transmission infrastructure. 

This strategy has not been implemented broadly 
throughout the Region and primarily consists of 
small-scale, laundry-to-landscape (L2L) projects 
installed on single-family residential lots. Some of the 
main challenges to more widespread implementation 
of onsite greywater reuse are a lack of awareness 
among homeowners and developers, concerns 
regarding perceived human and environmental health 
impacts, uncertainty with permitting and oversight 
processes, and cost barriers. The California Plumbing 
Code (CPC) sets state-level baseline requirements for 
onsite greywater reuse systems installed in domestic 
and commercial buildings; local counties and 
municipalities may set additional standards. Some 
municipalities within the Region have implemented 
programs to support the adoption of onsite greywater 
reuse, however public data on program success is 
not readily available. Most municipalities throughout 
the Region do not have guidance beyond the CPC to 
review, permit, and approve more complex localized 
onsite reuse systems, for example, to reuse greywater 
for toilet flushing.

Reusing greywater on smaller scales may result 
in local water supply benefits, including reducing 
water bill costs and increasing water supply reliability 
and water source diversification overall. Of note, 
greywater can be a reliable water source strategically 
used to irrigate trees and other green spaces to 
reduce heat island effects within communities. 
However, implementation of small-scale greywater 
projects requires review and permitting processes 
that may increase program and staffing hours for 
jurisdictions. Case studies from other regions indicate 
that requiring certain development projects to include 
localized onsite greywater reuse systems can 
expedite implementation of this strategy.  

For new developments where greywater or 
condensate reuse is feasible, expanding these 

Table 12: Representative Small-scale Greywater Reuse Projects in the Region 
Existing Project Location Description
Sea Cliff Development, 
by KB Home

City of San 
Diego

52-home development with comprehensive greywater collection, treatment, and storage 
systems installed on each lot. Greywater system technology from Nexus eWater.

Marine Corps 
Recruiting Depot 
(MCRD) Barracks

MCRD San 
Diego

Three barracks structures constructed in 2011 include dual plumbing to collect greywater 
from showers and sinks for on-site treatment and subsequent reuse in toilet flushing and 
landscape irrigation. Combined, the systems save two million gallons of municipal potable 
water annually. Greywater system technology from Wahaso Water Harvesting Solutions.

Termoeléctrica de 
Mexicali

Mexicali, Baja 
California, 
Mexico

The natural gas-fueled power plant began utilizing greywater in its cooling towers in 2016. 
This system provides estimated savings of more than 600 million gallons of potable water 
annually. Greywater system technology from Ecolab.
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solutions warrant additional study. With over 
170,000 new housing units incorporated into 
zoning throughout San Diego County alone per 
SANDAG’s Regional Housing Needs Assessment 
(RHNA), there may be an opportunity to incentivize 
and incorporate localized onsite reuse with these 
development projects and other premier land uses 
where these systems are feasible, especially in areas 
outside of sewersheds with regional water recycling 
infrastructure. Developers and building owners would 
require education on the value of these systems, 
costs to implement, return on investment, operation 
and maintenance, water bill savings, procedures for 
municipality approval, etc. Development projects 
with a focus on sustainability and those pursuing 
United States Green Building Council (USGBC) LEED 
certification credits or other green building criteria, 
may be recognized for implementing greywater reuse 
systems.

Stakeholder Perspectives
The following insights are from stakeholders in the 
Region and further afield (i.e., government officials 
from San Francisco, CA, and Tucson, AZ, with more 
established greywater regulation programs).
• It is critical to consider small-scale reuse systems 

early in project planning. This does not typically 
occur unless there are regulations to retain 
stormwater or install greywater infrastructure (e.g., 
dual plumbing, stub-outs). 

• Single family homes may not have practical 
applications for localized onsite reuse. Priority 
land uses to consider this solution include airports, 
casinos, hospitals, college dormitories, hotels or 
HOA-maintained communities with localized and 
centralized sewer/water infrastructure.

• Localized onsite reuse systems may be too 
expensive per gallon collected and treated, and 
may not provide for significant water supply benefits.

• Current implementation programs have barriers to 
participation: There are limited municipal review, 
permitting, and approval mechanisms for more 
complex greywater reuse systems that achieve 
better economies of scale. Similarly, there are no 
operations and maintenance (O&M) verification 
programs. Implementation would require additional 
staffing and buy-in from municipal management. 

• Additional education for the public and development 
community could foster support for these systems.

Localized Strategy Hallmarks per Focus Area
Overall, few small-scale greywater reuse projects 
have been implemented throughout the Region 

(see Table 12). Yet, there are many opportunities to 
enhance programs to incorporate these solutions into 
development programs, as summarized in Table 13.

Table 13. Small-scale Water Recycling Opportunities for 
Enhancement

Location

Phase
Current/

Planned Level of 
Implementation

Potential for 
Enhancement

Western San Diego 
County

Eastern San Diego 
County

Tribal Nations

Imperial County

Mexico Border Cities

Legend

Not Implemented g Highly Implemented
Low Enhancement Potential g High Enhancement Potential

Western San Diego County 
Being highly urbanized with existing large-scale 
water recycling infrastructure also supports expanded 
implementation of localized onsite water recycling 
practices. Within this Focus Area, for example, the 
City of Chula Vista offers a 25% reduction on sewage 
fees for residents that install greywater systems, 
which provides some financial incentive. Similarly, 
the City of San Diego offers a rebate program 
with financial support ranging from $150 - $1,000 
(see Table 14 for selected regulatory programs). 
The overall costs for implementing these systems 
vary depending on the scale of the project and the 
greywater application (e.g., subsurface irrigation,  
toilet flushing). For simple laundry-to-landscape 
applications, greywater system parts generally cost 
less than $500, with contractor costs for installation 
ranging between $800 - $2,000 (2023, Santa Clara 
Valley Water). Overall, few projects have been 
implemented throughout the Region.  

This Focus Area would benefit from incentivizing 
localized onsite reuse systems associated with 
certain land development projects that are outside 
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regional water recycling sewersheds. As noted by 
stakeholders, if reuse systems are discussed early in 
project design, they are more likely to be incorporated 
and successfully installed and maintained. These 
systems could be prioritized for incentives in areas 
outside of regional water recycling facilities as shown 
in Figure 26 (i.e., areas shown in white).

Eastern San Diego County 
As this Focus Area generally has smaller community 
populations, localized onsite reuse is the most 

feasible option to recycle water. Priority land uses 
include airports, hospitals, dormitories, hotels, or 
HOA-maintained communities with local centralized 
sewer/water infrastructure. Retrofitting these land 
use types, or requiring them to be developed with 
localized onsite reuse systems, can provide water 
supply benefits to this Focus Area. 

Tribal Nations
Some Tribes throughout the Region have robust 
infrastructure while other Tribal lands are entirely 
served by household-scale groundwater wells 
for drinking water and individual septic systems 
for wastewater disposal. In Tribal Nations with 
minimal infrastructure, there may be opportunities 
to implement localized onsite reuse systems to use 
water more than once on a smaller scale.
 
Imperial County 
Imperial County does not have existing regional water 
recycling facilities and does not have any facilities 
under construction. However, localized onsite reuse 
–greywater or agricultural wastewater reuse– could be 
feasible in this Focus Area. 

Mexico Border Cities 
Mexico Border Cities have dense population centers 
in some cities and highly dispersed housing in the 
agricultural and rural areas. Due to these conditions, 
additional localized onsite reuse may be feasible in 
certain locations. There is one example of a greywater 
reuse system at the Termoeléctrica de Mexicali at a 
natural gas-fueled power plant.
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Figure 26. Potential Water Recycling and Reuse Opportunities
Notes: WWTP sewersheds were not available for display 
and some infrastructure will appear to be outside sewer 
infrastructure areas. Existing WWTP do not currently have 
regional water recycling, so there may be opportunity to retrofit 
the existing WWTP or to incentivize localized onsite reuse.

Table 14. Selected Localized Onsite Reuse Regulations in Western San Diego County
Regulatory Program Description

County of San Diego 
Greywater Oversight 
Program

• The County of San Diego Department of Environmental Health & Quality (DEHQ) regulates greywater 
systems installed within unincorporated areas of the County. Incorporated cities within the County 
implement their own requirements and oversight programs. 

• “Soft Permitting” for Residential Greywater: In line with the baseline requirements set out in the CPC, 
homeowners are not required to obtain permits for L2L systems. Other systems require plan review and 
approval by the DEHQ and necessary building permits from Planning & Development Services (PDS).

City of Chula Vista 
Greywater Oversight & 
Incentive Program

• Dual Plumbing Requirement: Since 2013, all new construction single-family homes and duplexes have 
been required to include dual plumbing and an external stub-out to facilitate homeowner greywater reuse 
for external irrigation purposes. Exemptions available for sites where soil conditions or other physical 
constraints make compliance impractical. 

• Sewer Charge Reduction Incentive: Homeowners are eligible for a 25% reduction in sewer capacity 
charges with proof of greywater system installation.

City of Encinitas 
Greywater Oversight 
Program

• Dual Plumbing Requirement: Since 2015, all new construction single-family houses must include dual 
plumbing and a convenient connection to future landscape irrigation systems. Exemptions available for 
sites where soil absorption capacity is insufficient for expected discharge rates.

• “Soft Permitting” for Residential Greywater: Homeowners are not required to obtain building permits 
for L2L systems with capacity below 250 gallons daily so long as systems meet best management 
practices outlined in the CPC. Systems with greater capacity and/or complexity require plan review.
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Policy and Permitting Considerations

• Despite the opportunities and benefits of small-scale 
reuse systems, historically there have been fewer 
local regulations throughout California associated 
with localized onsite reuse and interested 
stakeholders who want to implement these solutions 
rely on the national NSF-350 standards or the 
International Association of Plumbing & Mechanical 
Officials (IAMPO) standards. 

• To support broader implementation of this solution, 
the Region could explore existing resources 
such as template model ordinances and example 
program rules that exist to help municipalities 
adopt similar programs. In addition, like the Energy 
Service Companies (ESCO), and models for 
installation of solar panels within residential homes, 
a similar business model could be implemented 
for onsite greywater reuse systems with dedicated 
funding sources from water districts. ESCOs 
develop, design, build, and arrange financing for 
projects that save energy, reduce energy costs, and 
decrease operations and maintenance costs at their 
customers’ facilities. A business model for onsite 
water use in partnership with water suppliers, could 
greatly benefit the Focus Areas. 

• The CA State Water Resources Control Board 
(SWRCB) is currently preparing Regulations for 
Onsite Treatment and Reuse of Non-potable Water 
that will provide multifamily residential, commercial, 
and mixed-use buildings risk-based water quality 
standards for the onsite treatment and reuse 
of non-potable water (SWRCB, 2023e). These 
new regulations and guidelines may streamline 
regulations on a local level to help incentivize these 
systems in the future. At the time of this publication, 
SWRCB’s Regulations for onsite treatment 
and reuse of non-potable water were not yet 
implemented. However, there are plans to submit the 
Notice of Proposed Rulemaking to start the process 
late summer 2024 with a plan to adopt in 2025.

• The County of San Diego Department of 
Environmental Health & Quality (DEHQ) regulates 
greywater systems installed within unincorporated 
areas of the County.  Homeowners are not required 
to obtain permits for residential L2L systems, 
while other more complex greywater systems 
require plan review and approval by the DEHQ 
and necessary building permits from Planning & 
Development Services (PDS). Officials from the 

County of San Diego DEHQ and PDS reported that 
minimal permits are currently submitted annually 
for residential onsite greywater reuse systems. 
In comparison, the reduced permit and reporting 
requirements for L2L systems means that there 
is potential for L2L systems to be more prevalent, 
however, without permits these systems are not 
able to be tracked. The introduction of an annual 
self-verification of O&M for L2L systems could 
significantly improve data quality related to their 
prevalence. 

• San Francisco Public Utilities Commission (SFPUC) 
has developed a program that requires onsite reuse 
systems for certain developments (e.g., buildings 
over 250,000 sf in size). The program started in 
2010 and has since evolved to increase local water 
supply reliability while also adapting to the needs 
of the development community. SFPUC approves 
innovative, multi-benefit approaches with onsite 
reuse systems, such as combined greywater and 
stormwater collection systems, which result in 
stormwater regulation compliance as well as a daily 
greywater reuse. Since 2021, approximately 17 
projects have implemented localized onsite reuse 
systems, with an additional 17 projects currently 
being reviewed. Projects range in size and have 
variable costs for onsite reuse components between 
$200,000 to over $5M. Although these costs are 
significant, they may represent a small portion 
of overall project development costs and save 
anywhere from 10-50% of water demands.  SFPUC 
provides workshops on design, permitting, and 
long-term maintenance of these systems as well as 
education on upcoming regulations and technologies 
that impact the development community.

Greywater Collection for Outdoor Reuse

A greywater system provides a consistent year-
round alternative water supply for reuse. It collects, 
stores, and reuses wastewater from bathroom 
sinks, showers, and washing machines to offset 
outdoor non-potable demands, such as irrigation. 
This system requires dual indoor collection plumbing 
for the fixtures that will supply the greywater and 
tank storage, both of which have initial cost and 
spatial constraints, as well as ongoing maintenance. 
Greywater may be used to irrigate landscaping 
and plants but not on root crops or edible parts of 
food crops, according to the San Diego County 
Water Authority on Greywater Reuse. The capital, 
operations, and maintenance costs of a greywater 

https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/onsite_nonpotable_reuse_regulations.html
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/onsite_nonpotable_reuse_regulations.html
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system are relatively high when compared to water 
conservation alternatives; however, greywater 
reuse offsets the use of potable water for irrigation, 
which decreases the annual cost of potable water 
purchased. A greywater system has secondary 
benefits, including increasing water supply resiliency 
and raising awareness about responsible resource 
use through educational opportunities. Stakeholders 
viewed greywater systems as cost prohibitive due 
to its additional capital, operation and maintenance 
costs, therefore this best practice is deemed to have 
moderate potential for implementation. 
Greywater Collection for Indoor Reuse

Indoor greywater reuse has the opportunity to offset 
significant potable water demands with non-potable 
water. This system works by collecting, storing, and 
reusing greywater to offset indoor non-potable water 
demands, such as toilet flushing. Similar to greywater 
collection for outdoor use, it requires dual indoor 
collection plumbing for the fixtures that will supply 
the greywater and dual indoor delivery plumbing (i.e., 
purple pipe), as well as ongoing maintenance. This 
best practice also has an unclear or undefined permit 
pathway. The costs of a greywater collection system 
for indoor reuse are higher than a greywater system 
for outdoor reuse, as it requires both dual plumbing 
collection and distribution inside the building. This 
system would reduce potable water used for toilet 
flushing, which decreases the annual cost of potable 
water purchased. It could also easily be augmented to 
support outdoor greywater reuse applications. 

Affordable Housing Small-Scale Water 
Recycling Incentives 
Localized onsite reuse strategies has potential to 
create more sustainable and resilient homes, reduce 
utility costs, and provide ecological services for the 
wider community. However, there are currently no 
requirements for greywater or blackwater reuse 
systems associated with development projects, 
including affordable housing projects.

Outdoor greywater reuse best practices have 
higher upfront capital costs as compared to water 
conservation design. However, it is possible for 
greywater reuse to offset up to 100% of irrigation 
demands of certain development projects, including 
the index case referenced for this assessment. 
Affordable housing projects may be able to absorb 
the cost of these systems, but not without potential 
impacts to financial feasibility.

Indoor greywater and stormwater reuse has a 
higher upfront capital cost as compared to water 
conservation design and reuse/use of greywater/
stormwater for outdoor irrigation purposes. The costs 
are higher because dual plumbing collection and 
distribution inside the building is required, in addition 
to treatment of the source water. Greywater and 
stormwater were estimated to offset up to 20% and 
5% of indoor water use, respectively.  

Recommendations

Consider new funding sources for the Region to help 
incentivize water reuse across the entire housing 
market. Funding would be needed for the design, 
construction, and ongoing operation and maintenance 
of innovative water reuse features (such as 
stormwater collection and greywater and blackwater 
systems) that make such improvements cost-neutral. 
• Partner with mission-aligned philanthropic 

organizations to help conceptualize innovative 
design and funding solutions.

• Offer or expand existing rebates for land uses 
that may be suitable for conservation, reuse, 
and stormwater collection throughout San Diego 
County.  
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Small-Scale Water Recycling in Agriculture 
In California, all commercial agricultural irrigated 
lands, including commercial agriculture production 
sites managed as nurseries, farms, or orchards, 
are required to obtain regulatory coverage under 
the Irrigated Lands Regulatory Program (ILRP). 
The purpose of the ILRP is to ensure commercial 
agriculture operations are implementing best 
management practices (BMPs) to prevent pollution to 
groundwater and downstream water resources. 

Regional water quality Water Boards are distributed 
throughout the state (see Figure 27) to oversee 
regional implementation of the ILRP and ensure 
agriculture operations are implementing BMPs to 
protect water resources from agricultural pollutants 
(California State Water Resources Control Board 
Agriculture program webpage). Region 9 Water Board 
ILRP requirements were adopted in 2016 (Orders: 
Order No. R9-2016-0004 (Third-Party General Order) 
and Order No. R9-2016-0005 (Individual General 
Order).

In addition to stormwater collection benefits that this 
regulation offers, improved management of non-
stormwater discharges, such as irrigation water 
runoff entering downstream surface waters, reduces 
agricultural pollutants from entering waterways and 
groundwater aquifers. For this reason, the ILRP 
requires growers to collect and retain runoff or treat 
runoff prior to discharge to remove pollutants that 

Figure 27. State of California Water Board Jurisdictions. 
https://www.waterboards.ca.gov/waterboards_map.html

may cause water body impairments (SWRCB, 2019). 
So, the practice of recycling and reusing water onsite 
represents an important need and opportunity for 
farmers.  

Water treatment and recycling opportunities assist 
with diversifying agriculture water supply and may 
help reduce water demand and associated water 
costs. Technology is available for onsite small-scale 
water recycling, which can efficiently collect, treat, and 
reuse water runoff within regional nursery operations 
(Redeker et al., 2020). Additionally, the use of treated 
or recycled irrigation water runoff in nurseries has 
been shown to reduce costs compared to more 
expensive municipality-supplied water (Mangiafico 
et al., 2008; Pitton et al., 2018). For example, a case 
study of a nursery in Southern California showed 
a significant difference in source water costs, from 
$0.43-1.21 per 1,000 gallons of recycled irrigation 
water to $2.39-2.91 per 1,000 gallons of municipal 
water (Pitton et al., 2018). 

Selected Statistics about Onsite Water Recycling 
Systems in Southern California

The following insights apply to agricultural operations 
(i.e., greenhouses, shade houses, and outdoor 
facilities), of varying sizes, crop types (i.e., container 
plants, field-grown flowers, and large containerized 
trees), and water application methods (i.e., 
microirrigation, overhead irrigation, hand watering): 
• Onsite water recycling systems can help agriculture 

operations comply with the ILRP regulatory 
requirements by providing a means for preventing 
agriculture water runoff. 

• The median first cost of an onsite agriculture water 
recycling system is $200,000, with a range of 
$96,000 to $1M  (Mangiafico et al., 2008).

• Container nurseries may be positioned to see the 
highest return on investment (water cost savings), 
due to the high frequency of irrigation water used 
for container pots as opposed to the less frequent 
irrigation of in-ground crops such as vegetables, 
trees, or cereal crops (Pitton et al., 2018).

• There may be a greater benefit from onsite 
recycled water savings for larger nurseries (>4 
acres) compared to smaller nurseries (<4 acres) 
(Mangiafico et al., 2008).

• Recycled irrigation runoff can reduce fertilizer use 
and associated fertilizer expenditures, as recycled 
irrigation water is typically high in nutrients due to 
previous irrigation events (DeVincentis et al., 2015; 
Redekar et al., 2020). 

https://www.waterboards.ca.gov/centralvalley/water_issues/irrigated_lands/
https://www.waterboards.ca.gov/water_issues/programs/agriculture/
https://www.waterboards.ca.gov/water_issues/programs/agriculture/
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• Onsite water recycling infrastructure varies based 
on farm needs (Pitton et al., 2018) and may include: 

• Placement of fabric and/or sheeting in growing 
beds for irrigation runoff collection

• Irrigation runoff channels
• Irrigation collection ponds
• Water pumps
• Filtration devices (i.e., rapid sand filters)
• Disinfection treatment (i.e., chlorine dioxide 

injection) 
• Costs of onsite recycling systems may be reduced 

by obtaining rebates and grants from the water 
provider, resulting in a return on investment in 
which the water recycling system pays for itself 
(Pitton et al., 2018). 

• Agriculture operations that use municipal water for 
irrigation may see greater cost benefit for installing 
onsite water reuse systems if there is a reduced 
water bill associated with reduction in water 
demand. 

• Implementation of onsite water recycling systems 
serve to improve agriculture resilience in times of 
drought due to climate change, decreased well and 
municipal water availability, and/or future regulation 
(Raudales et al., 2017).

  

4.3  Stormwater Collection

Large-scale Stormwater Collection 
Strategy Overview 
Category Stormwater collection
Scale Regional, large-scale
Principal 
Implementors

• Municipalities
• Water districts
• National or binational agencies

Timeline • 10-15 years. 
• Requires time for planning and location 

selection, funding identification, design, 
permitting and construction of regional 
stormwater collection systems. 

Costs • $100k – $5M, depending on size of 
storage infrastructure and treatment for 
use.  

Benefits • Improves receiving waterbody quality
• Expands water supply augmentation
• Assists flood control  

Considerations • Depending on scale of projects, costs can 
be high. Long lead times.

• May reduce environmental flows in creeks 
and rivers.

• Storms are expected to increase in 
magnitude and decrease in duration, 
making optimized sizing challenging, 
resulting in higher costs.  

• Surface collection (e.g., reservoirs) in 
native spaces can raise environmental 
concerns.

Key Insights • For all Focus Areas, stormwater collection 
is not implemented broadly. There are 
opportunities to expand this throughout 
the Focus Areas. Western San Diego 
County and Mexico Border Cities could 
expand regional reservoirs to collect more 
stormwater.  

• Developing guidelines for level of 
treatment of stormwater for various end 
uses would help incentive these systems 
and provide clarity for various applications 
of stormwater collection and use. 

Large-scale stormwater collection ultimately feeds 
into a regional distribution network. It refers to the 
planned diversion of stormwater during storm events 
for non-potable uses or potable water distribution 
systems after treatment. As with wastewater, 
stormwater must be treated to recycled standards if 
used for irrigation, and to advanced purification for 
potable use to recharge groundwater basins or to use 
reservoir storage. Actions for collecting stormwater 
on the regional scale and routing it to new or existing 
infrastructure include:
• Stormwater to Regional Recycling: Regional 

wastewater facilities may be retrofitted to receive 
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storm flows to increase capacity of existing 
infrastructure and collect more water when it rains. 
This can be accomplished by collecting and storing 
stormwater within tributary areas of wastewater 
recycling facilities and metering out the stormwater 
at a rate acceptable by the WWTP for ultimate reuse. 

• Stormwater to Above Ground Storage: 
Stormwater may also augment storage of water 
within reservoirs. Currently, primary reservoir 
water sources include imported water, local stream 
flows, and some diverted stormwater flows. To 
allow for greater retention of stormwater, consider 
opportunities for routing to existing reservoirs rather 
than discharging to the ocean. 

• Stormwater to Recharge Groundwater 
Aquifers: Collecting and recharging groundwater 
with regional infiltration systems could also help 
increase local water supply reliability.

Stakeholder Perspectives  
• From Water Manager: We’re well versed at 

managing water during droughts, but we need to do 
a better job of collecting water during extreme rain 
events.

• The Region should collect more stormwater and 
route it to existing infrastructure, such as reservoirs, 
groundwater basins, and recycling infrastructure. 

• The Region is currently not optimizing its existing 
storage systems to maximize collection of 
stormwater to augment water supplies. 

• From Tribal Nations’ and rural communities’ 
representatives: Stormwater collection projects 
need extensive design that requires technical 
expertise and funding support towards 
implementation of these solutions.

• Stormwater collection and use projects require 
expensive components (e.g., storage and 
treatment) that make these water supply solutions 
less viable in areas with fewer resources. Cost-
share opportunities to cover these cost barriers 
may make this solution more feasible for some 
Focus Areas. 

• It is difficult to depend on stormwater as a primary 
potable water source because storm events are 
unpredictable and local infrastructure is not set up 
to collect significant amounts of stormwater for use. 

Localized Strategy Hallmarks  
Collecting stormwater for increasing water source 
diversification may be a viable and beneficial strategy 
for all Focus Areas, as identified in Table 15. This is 
reinforced by the level of existing activity and interest, 
such as:  

• The City of San Diego and SDCWA are assessing 
ways to augment water supply by collecting more 
stormwater.

• The San Diego Airport Authority shared that they 
have implemented stormwater collection solutions 
on their airport facilities to help comply with MS4 
Permit and IGP regulations, while also offsetting 
potable water supplies by collecting and reusing 
stormwater for multiple uses.

• Representatives of Tribal Nations shared how 
collecting stormwater is a solution they are currently 
studying for enhancement.

There are also national examples to follow, including: 
• Moulton Niguel Water District in South Orange 

County is considering collecting stormwater and 
treating it to distribute through existing purple pipe 
infrastructure, while pursuing direct potable reuse 
within their existing water recycling facilities.

• The City of Philadelphia has installed over 200 
public projects and incentivizing nearly 500 green 
infrastructure projects on private land since 2011.

Table 15. Large-scale Stormwater Collection Opportunities for 
Enhancement 

Location

Phase
Current/

Planned Level of 
Implementation

Potential for 
Enhancement

Western San Diego 
County

Eastern San Diego 
County

Tribal Nations

Imperial County

Mexico Border Cities

Legend

Not Implemented g Highly Implemented
Low Enhancement Potential g High Enhancement Potential

Figure 28 shows the locations of existing above 
ground storage and natural tributaries, which 
highlights potential areas for collecting stormwater on 
a regional scale and routing it to existing reservoirs. 
Additionally, stormwater collection could include 
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routing stormwater to existing regional infrastructure, 
such as reservoirs, recycling treatment plans 
through low flow diversions (LFDs), and infiltration 
to groundwater aquifers. Limitations are specific to 
a Focus Area or community and may include extent 
and condition of existing infrastructure for stormwater 
collection and access to technical and financial 
resources necessary to implement such projects.  
There are numerous grant funding opportunities 
centered around stormwater projects, particularly 
since they often provide multiple benefits to the 
community. Stormwater projects improve water quality 
in receiving waters, but they may also be expanded 
to include water supply augmentation, recreational 
improvements, flood control benefits, and others. 

Western San Diego County 
Western San Diego County does not have existing 
large-scale, regional stormwater collection and 
reuse systems21.9However, several new stormwater 
collection projects are in the planning phase to 
direct stormwater to existing treatment plants for 
reuse purposes, such as irrigation and groundwater 
recharge. In addition, this Focus Area has existing 
recycled water treatment plants that could receive 
stormwater for storage or processing. Conversely, 
much of the existing coastal storm drain infrastructure 
is located downstream of existing reservoirs, so 
coastal storm drain infrastructure may not be feasible 
to connect to existing reservoir systems. In the more 

21 Overall, existing infrastructure for diverting regional 
stormwater was not found within Western San Diego 
County, though some reservoirs in the Focus Area do 
receive stormwater flows. 

inland areas, some storm drain infrastructure is 
located upstream of existing reservoirs; therefore, 
there may be opportunities in these areas to leverage 
the use of reservoirs.

Eastern San Diego County 
The Eastern San Diego County Focus Area does 
not have existing regional, large-scale stormwater 
collection or active plans for future large-scale 
projects. Due to the lack of extensive, connected 
stormwater systems in these more rural areas, 
large-scale collection has been limited. As such, this 
Focus Area may benefit from considering stormwater 
collection for recharging groundwater to increase local 
water supply reliability. 

Tribal Nations
Tribal Nations of the Barona Band of Mission Indians 
and Viejas Band of Kumeyaay Indians currently 
collect stormwater as additional influent for their 
water recycling facilities. The Rincon Band of Luiseño 
Indians also have a regional stormwater collection 
project in the planning phase. This Focus Area may 
also benefit from considering stormwater collection for 
recharging groundwater.

Imperial County 
Imperial County has not widely adopted or planned 
for stormwater collection. Due to low water rates and 
minimal infrastructure, planning and constructing large 
stormwater collection infrastructure currently does not 
make sense economically. 

Mexico Border Cities 
The Mexico Border Cities Focus Area is limited by 
a combined sewer-stormwater infrastructure. The 
general focus of binational and community efforts 
is to limit raw wastewater discharge into the urban 
environment and natural waterways. Stormwater 
collection to augment water supplies has not been 
widely explored to-date, but may be a solution 
to explore in the Mexico Border Cities. While the 
Mexico Border Cities have primarily identified water 
recycling, desalination, and groundwater recharge as 
preferred water management solutions, stormwater 
may also provide benefits. It may be routed to future 
water recycling facilities and collected to recharge 
groundwater. 

Figure 28. Surface Water, including Reservoirs
Notes: Above ground storage tanks are not shown, as they do 
not naturally collect stormwater runoff.
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San Diego County Large-scale Stormwater 
Collection Feasibility Studies  
Stormwater collection and use project types were 
evaluated for pilot placement at County facilities 
that currently rely on potable water for irrigation. 
Hypothetical projects would divert a portion of 
dry weather runoff that would otherwise flow to 
downstream receiving waters, potentially conveying 
pollutants, to storage tanks instead. Stored water 
would be treated to a level required based on the 
planned end use, and ultimately used to replace or 
supplement potable water (see Figure 30). While the 
majority of the projects would be located on County 
property, opportunities to partner with adjacent 
municipalities could expand both the collection 
and use potential, providing benefits beyond those 
currently estimated.  

Three preliminary opportunities for collection and use 
were evaluated (see Figure 29):
• Pine Valley County Park, located in the Tijuana 

River watershed, to collect runoff for storage and 
onsite irrigation in the park. 

• Lonny Brewer Park, located in the San Diego Bay–
Sweetwater watershed, to collect runoff for storage 
and onsite irrigation in the park.

• Sweetwater/Bonita Road, located in the San Diego 
Bay–Sweetwater watershed along County owned 
right-of-way, with storage proposed on land owned 
by the City of Chula Vista. Collected runoff would 
be used for irrigation at the Bonita-Sunnyside 
County Library. There may be an opportunity to 
further partner with the City of Chula Vista and use 
collected runoff to supplement the irrigation demand 
at the adjacent Chula Vista Golf Course.

One of the three projects would support an 
underserved community and also be placed in an 
area with pedestrian and planned traffic safety 

improvements, potentially reducing costs for 
mobilization and other potentially shared expenses. 
The high visibility of the projects would also provide 
opportunities for education via signage describing the 
positive impacts to water supply and water quality. 
Storage tanks were assumed to be closed systems, 
precluding vectors, and drained quarterly.

In total, the collection and use projects being 
considered would collect runoff from over 4,000 acres, 
with up to 160 acre-feet of runoff estimated to be 
collected22.10This would directly support the California 
Water Supply Strategy objectives to increase 
stormwater capture (or “collection”) and expand above 
ground storage before 2040.  

22  Volume is based on assumed inflows, storage capacity, 
and irrigation rates.  

Figure 30. Stormwater and Use Conceptual Diagram
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Figure 29. Preliminary Collection and Use Project Locations
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Capital costs for the considered diversion concepts 
are anticipated to vary considerably depending on 
the presence of storage but are initially estimated 
to range from $4M to $17M, varying primarily based 
on the amount of storage provided. 30-year lifecycle 
costs, including operations and maintenance, 
mobilization, permits, estimating contingency, and 
construction contingency are expected to range from 
$5M to $22M. These costs assume that collected 
runoff can be distributed for subsurface irrigation, 
which would not require further treatment. If collected 
runoff was to be used for spray or other surface 
irrigation, treatment would most likely be required 
to Title 22 Code of Regulations, which would add 
substantial costs. A timeline range of 5 to 10 years 
is anticipated, and is expected to vary, with a longer 
timeline for projects requiring a higher level of 
treatment.

Benefits include: 
• Collected runoff reused for irrigation
• Reduced localized flooding
• Reduced or eliminated downstream pollutant 

loading
• Reduced or eliminated untreated dry weather flow
• Educational opportunity
• Supports 2022 California Water Supply Strategy 

objectives

Next steps for advancing beyond the current 
conceptual level for these projects include:
• Determination with the appropriate governing 

agencies as to the required level of treatment for 
the desired end uses (e.g., subsurface irrigation, 
spray irrigation, etc.) and design of those systems, 
as appropriate

• Utility mapping and topographic survey
• Coordination with adjacent jurisdictions and 

agencies, with whom expanded benefits would be 
realized through project partnerships

• Detailed long-term hydrologic and hydraulic 
modeling to refine long-term and seasonal inflow 
rates, sizing of storage, and irrigation rates

• Site-specific geotechnical evaluations for projects 
with shallow groundwater that could impact the 
constructability of diversion and storage systems

• As needed, longer-term dry weather flow monitoring 
to inform inflow rates

• Detailed evaluation of permitting requirements with 
respect to diversions from waters of the State and 
waters of the US

• Refinement of cost estimates and timeline based on 
resulting design adjustments

Small-scale (Localized Onsite) Stormwater 
Collection Strategy Overview 
Category Stormwater collection
Scale Local, small-scale
Principal 
Implementors

• Municipalities, communities
• Commercial
• Residential - including affordable housing

Timeline • Varies, but generally less than 5 years
Costs • Varies, cost can range from $2k to $5M, 

depending on project scale/details
• Costs are related to adding new 

infrastructure and level of treatment based 
on end use

Benefits • Improves receiving waterbody quality
• Expands water supply augmentation
• Assists with flood control  

Considerations • May reduce environmental flows in creeks 
and rivers.

• The collection of stormwater during the 
wet season does not generally align with 
periods of demand (e.g., dry season), 
and hold time restrictions may limit the 
feasibility of this strategy

Key Insights • For all Focus Areas, small-scale 
stormwater collection is not implemented 
broadly, and there are opportunities 
for expansion. Limitations exist for 
new development projects with current 
MS4 Permit requirements. Rebates are 
available in some Focus Areas to collect 
stormwater on a residential scale.

• Developing guidelines for level of 
treatment of stormwater for various end 
uses would help incentive these systems 
and provide clarity for various applications 
of stormwater collection and use.

Small-scale stormwater collection refers to the onsite 
diversion, collection, and use of stormwater, such as 
within a park. This strategy increases water supply 
diversification overall and reduces demand on public 
stormwater infrastructure. A small-scale stormwater 
collection system requires space for a storage basin, 
cistern, or underground tank, as well as ongoing 
maintenance. Availability of rainwater is dependent 
on seasonality and climate and is therefore less 
reliable than other sources like domestic wastewater 
for reuse. Moreover, sizing of a rainwater reuse tanks 
would need to be larger than greywater tanks due 
to the timing mismatch between rainwater supply 
and irrigation demand (i.e., several days or weeks of 
rainwater would need to be stored to meet irrigation 
demands during periods of drought). 
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Stakeholder Perspectives
• Stormwater is viewed as an underused water 

resource, and many stakeholders expressed a 
desire to collect rainfall and learn new ways of 
using it – especially considering the potential for 
infrequent or extreme rainfall. 

• There is a need for support to navigate technical 
engineering and permitting requirements, especially 
small businesses and residential stakeholders.  

• Small-scale stormwater collection and use projects 
require expensive components (e.g., storage and 
treatment), as well as operations and maintenance 
costs, that make these water supply solutions 
less viable on small scales or in areas with fewer 
resources. Cost-share opportunities to cover these 
cost barriers may make this solution more feasible.

• Consider opportunities to amend the local 
stormwater code to allow enclosed rainwater 
storage tanks to supply irrigation for several months 
(rather than 36-hours) that incentivizes greater 
quantity of stormwater for reuse. 

Localized Strategy Hallmarks 
Similar to large-scale stormwater collection, small-
scale options have not been implemented broadly 
in any of the Focus Areas, as illustrated in Table 16. 
However, there are many opportunities to expand 
small scale stormwater collection.

Table 16. Small-scale Stormwater Collection Opportunities for 
Enhancement

Location

Phase
Current/

Planned Level of 
Implementation

Potential for 
Enhancement

Western San Diego 
County

Eastern San Diego 
County

Tribal Nations

Imperial County

Mexico Border Cities

Legend

Not Implemented g Highly Implemented
Low Enhancement Potential g High Enhancement Potential

According to the EPA’s Clean Water Act and the 
National Pollutant Discharge Elimination System, 
local municipal separate storm sewer system (MS4) 
permits require stormwater collection and retention, or 
treatment of stormwater associated with construction 
of development projects over a certain size. This 
will impact permittees in the Western and Eastern 
San Diego County and Imperial County Focus 
Areas. However, local MS4 permits generally require 
collected stormwater to be used within a specified 
timeframe (e.g. 48- or 96-hours) after a storm event.  
From an irrigation perspective, it is very difficult to 
empty a cistern in this timeframe as landscapes 
do not require this level of irrigation following a 
rain event. To deplete this stormwater faster (e.g., 
for indoor use such as toilet flushing), the level of 
treatment and associated costs increase substantially 
to be protective of public health. This usually results 
in a determination that indoor use of stormwater is 
not economically viable. For Mexico Border Cities 
and Tribal Nations, these MS4 regulations do not 
apply, so there may be opportunities to store and use 
stormwater in more economical ways.   
  
Historically, there have been few local regulations 
associated with stormwater collection and use (e.g., 
for irrigation or toilet flushing) and stakeholders 
that want to implement these solutions rely on 
the national NSF-350 standards or the IAMPO 
standards. The CA SWRCB is currently developing 
regulations for localized onsite reuse to address the 
onsite treatment of non-potable water sources (i.e., 
greywater, rainwater, stormwater, blackwater) for 
non-potable end uses (i.e., toilet and urinal flushing, 
clothes washing, irrigation, and dust suppression) in 
multifamily residential, commercial, and mixed-use 
buildings. These regulations may help provide clarity 
on level of required water treatment based on end 
uses to incentivize broader implementation, especially 
in areas outside of regional water recycling facilities 
where large-scale stormwater collection and routing to 
regional water recycling facilities is not feasible.

With a growing number of new housing units 
incorporated into zoning per SANDAG/RHNA process 
throughout San Diego County alone, there may be an 
opportunity to incentivize and incorporate stormwater 
collection and use with development projects, 
including affordable housing projects. Assessing 
opportunities to use stormwater to augment irrigation 
demands (e.g., for rural communities, landscape, and 
agricultural irrigation) may offer solutions to increase 
supplies in this Focus Area. 
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Western San Diego County 
The Western San Diego County Focus Area has 
numerous examples of small-scale onsite stormwater 
collection and use. Selected examples include 
the Stone Brewing World Bistro and Gardens in 
Escondido, several facilities within the San Diego 
Airport Authority’s facilities, and the A Avenue/Kimball 
Park Green Street project. Planned onsite collection 
project examples include the San Diego Zoo Safari 
Park parking lot, the San Diego Airport Authority’s 
Lindbergh Field Terminal 2 Parking Plaza, and 
Mountain View Park Retrofit. Localized onsite reuse 
has been identified to have significant water savings 
on an individual parcel basis. However, incentives 
for these systems are minimal unless they are tied 
to a regulatory driver such as stormwater quality. 
Ultimately, in this Focus Area the main motivation is 
to optimize existing infrastructure for collection and 
reuse of more water on a regional level.

Eastern San Diego County 
The Eastern San Diego County Focus Area is 
understood to have limited onsite stormwater 
collection examples. Due to the more rural 
characteristics of Eastern San Diego County, the 
recommended water supply solutions are more 
localized in nature, as compared to Western San 
Diego County.

Tribal Nations 
The Tribal Nations Focus Area is not known to have 
significant onsite stormwater collection examples, 
although additional research is needed. Currently, 
there are no known funding support systems for 
localized onsite reuse solutions for Tribal Nations, 
although more general, water supply focused 
grants are available. Although there are grants for 
stormwater collection and groundwater recharge, 
these processes are time consuming and require 
technical experts to navigate.

Imperial County 
Imperial County is not known to have existing or 
planned local onsite stormwater collection.

Mexico Border Cities 
Mexico Border Cities is not known to have existing or 
planned local onsite stormwater collection.

Affordable Housing Small-Scale Stormwater 
Collection Incentives
The San Diego County Regional MS4 Permit (Order 
No. R9-2013-0001, as amended by Order Nos. 
R9-2015-0001 and R9-2015-0100), requires the 
assessment of stormwater collection and use2311 
(e.g., for onsite irrigation) with all development and 
redevelopment projects following the Low Impact 
Development (LID) hierarchy. However, stormwater 
collection and use is typically shown to be infeasible, 
as collected stormwater must be used and the storage 
system emptied within 36 hours after a storm event, 
and irrigation demands during wet weather typically 
cannot accommodate this supply. In addition, toilet 
flushing with collected stormwater requires robust 
filtration/treatment prior to indoor use that is an 
additional cost for the developers and constitutes 
another reason for infeasibility.

Incentives should be responsive to the following 
benefits of small-scale stormwater collection informed 
by the index case analysis:
• Stormwater use offsets approximately 30% non-

potable outdoor water demand;
• Stormwater use offsets approximately 5% of indoor 

non-potable water demand; 
• Non-potable stormwater collection and outdoor use 

is significantly less expensive than non-potable 
indoor stormwater collection and use (e.g. for toilet 
flushing) due to indoor plumbing costs; and

• Stormwater use reduces overall reliance on potable 
water supply. 

Outdoor stormwater use best practices have 
higher upfront capital costs as compared to water 
conservation-based solutions. These costs vary 
depending on the size of the storage system (e.g., 
rain barrels vs. cistern) and whether its installed 
above or below ground. It is estimated that small-
scale stormwater collection systems could reduce 
potable water use in some cases by up to 30%. 
 
Selected examples of available funding options for 
local stormwater collection associated with existing 
developments include:
• Rain barrel and other incentive programs applicable 

to unincorporated area of San Diego County 
(see San Diego County Small-scale Stormwater 
Collection Programs, pp 71-72)

23 While not used to satisfy Priority Development Project 
requirements, smaller optional systems with proper vector 
controls, such as rain barrels, can provide value at the 
residential scale. 
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• SoCal Water Smart Rebate Program: Offers a 
menu of rebate programs including rain barrels to 
help reduce overall regional water demands for 
residential and commercial properties.

• City of San Diego Rebates: Offers rain barrels, rain 
gutters, downspout redirects, and other residential 
stormwater collection improvements available 
through other agencies in San Diego County.

Small-scale Stormwater Collection in 
Agriculture
All commercial agricultural irrigated lands in 
California, including commercial agriculture production 
sites managed as nurseries, farms, or orchards, are 
required to obtain regulatory coverage under the 
ILRP to manage stormwater and dry weather flows to 
prevent pollution within downstream water bodies.

Because agriculture operations are required to 
implement BMPs to mitigate pollution, collecting 
and retaining stormwater onsite helps agriculture 
operations meet regulatory requirements of the ILRP, 
as well as represents an opportunity for operations 
to diversity their water supply to reduce water costs 
and control onsite stormwater flows that help mitigate 
flooding impacts. 

Space dependent, onsite stormwater collection 
infrastructure on agriculture properties typically 
includes: 
• Stormwater collection tanks
• Stormwater conveyances such as onsite channels 

and ditches to transport stormwater 
• Sediment traps to remove sediment from collected 

stormwater flows 
• Water pumps 

Another option for managing collected stormwater 
is through infiltration that potentially results in 
groundwater recharge benefits. This approach may 
help replenish groundwater resources and may be 
appropriate for operations with large permeable 
growing areas. For infiltration of collected stormwater, 
stormwater collection ponds with conveyances to 
collect and transport stormwater to the pond are 
common infrastructure components. 

Pilot studies are recommended to improve 
understanding of the range of costs and benefits 
associated with the variety of onsite stormwater 
collection systems, in relation to agriculture operations 
of different sizes and crop types across the Region 
and Focus Areas. Such studies would help to identify 
measurable outcomes and establish more precise data 
for informing strategy implementation into the future. 

A variety of technical and financial resources are 
available to agriculture operations for implementation 
of onsite stormwater collections systems. 
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Stormwater Collection Program Opportunities 

• Collaborate and learn from other stormwater 
collection programs. Share experiences and 
strategies to advance stormwater collection. This 
may include working with neighboring incorporated 
areas within the County, as well as other 
administrators state- and nation- wide:

• City of San Diego Rebates
• City of San Marcos Rainwater Harvesting 

Rebate Program
• Solana Center for Environmental Innovation 

offers discounted Rain Barrels for Rainwater 
Harvesting that are eligible for rebates

• LA County Safe Clean Water Program and 
Water for LA Campaign

• LA County Flood Control District collects a 
special parcel tax of 2.5 cent ($0.025) per 
square foot of impermeable area. This tax is 
levied on more than 2.1 million parcels within 
the District to generate a dedicated revenue 
source to help address water resilience 
challenges. (Los Angeles County Flood 
Control District, 2024)

• City of Santa Monica Sustainable Water 
Infrastructure Project (SWIP) (Santa Monica 
Mirror, 2023)

• Santa Clara Valley Water District passed 
Measure B in November of 2012, a parcel 
tax for “safe, clean water and natural flood 
protection.” (CASQA, 2023a)

• The City of San Francisco has adopted 
two ordinances, one motivated by state 
requirements and the other by local supply 
and sewer system constraints, that have 
expanded stormwater collection in meaningful 
ways. The Stormwater Management 
Ordinance, adopted in 2010 and updated 
in 2016, sets requirements for new and 
redevelopment projects that create or replace 
(1) more than 5,000 square feet of impervious 
surface in separate and combined sewer 
areas; or (2) greater than or equal to 2,500 
square feet of impervious surface in separate 
sewer areas (Shimabuku et al., 2018).

• City of Tucson, Water Harvesting Guidance 
Manual

Potential Stormwater Collection Pilot Program 
Funding and Mechanisms 

• Pursue grants and leverage other income 
streams. Stormwater projects often provide 

San Diego County Small-scale Stormwater 
Collection Programs 
Stormwater Collection Programs, Administered 
by County of San Diego and applicable to 
unincorporated areas 

• Climate Action Plan (CAP). The County’s Climate 
Action Plan (CAP) 2018 includes a measure for 
Rain Barrel Installation. As of April 2024, the County 
has distributed over 10,000 rain barrels, exceeding 
set 2020 and 2030 goals. Greenhouse gas (GHG) 
reductions are calculated based on the emissions 
avoided from extracting, treating, and transporting 
potable water with fossil-fuel electricity generation 
on a per gallon basis. 

• Rain-Saving Rebates. DPW administers rebate 
programs to incentivize installation of rain-saving 
landscaping, gardens, and collection tanks 
including rain containers, barrels, and cisterns. 
Outreach includes rain barrel installation tutorials 
and fact sheets, as well as links to funding 
resources available through the Waterscape Rebate 
Program. Distribution of rain barrels occurs through 
County-sponsored events, and collaboration with 
the SoCal WaterSmart Program. The County also 
hosts a Rain Barrel Information webpage to provide 
public resources for implementation. 

• Municipal Separate Storm Sewer System (MS4) 
Permit. Per the EPA’s Clean Water Act and the 
National Pollutant Discharge Elimination System 
(USEPA, 2024), local municipal separate storm 
sewer system (MS4) permits require collection and 
retention, or treatment of stormwater associated 
with development projects over a certain size. This 
Permit mandates that the County develop new and 
updated Runoff Management Plans and Programs, 
including Water Quality Improvement Plans and 
a Jurisdictional Runoff Management Program 
(see also the County’s Watershed Protection, 
Stormwater Management, and Discharge Control 
Ordinance).

Stormwater Collection Incentive Programs, 
Not Administered by County of San Diego but 
applicable to unincorporated areas

• SoCal WaterSmart Rebates. Available for both 
residential and commercial businesses, this 
rebate program includes stormwater collection 
incentives and other water saving strategies (SoCal 
Water$mart program webpage). 

https://www.sandiego.gov/public-utilities/sustainability/water-conservation/rebates
https://www.watercache.com/rebates/san-marcos#:~:text=The%20City%20of%20San%20Marcos%20is%20offering%20a,of%20storage%20capacity%20for%20pressurized%20systems%20%28with%20pump%29
https://www.watercache.com/rebates/san-marcos#:~:text=The%20City%20of%20San%20Marcos%20is%20offering%20a,of%20storage%20capacity%20for%20pressurized%20systems%20%28with%20pump%29
https://solanacenter.org/rain-barrels/
https://solanacenter.org/rain-barrels/
https://safecleanwaterla.org/
https://waterforla.lacounty.gov/
https://www.santamonica.gov/sustainable-water-infrastructure-project-swip
https://www.santamonica.gov/sustainable-water-infrastructure-project-swip
https://sfpuc.org/construction-contracts/design-guidelines-standards/stormwater-requirements#:~:text=Effective%20May%2022%2C%202010%20and%20updated%20in%202016%2C,green%20infrastructure%20for%20the%20lifetime%20of%20the%20project.
https://sfpuc.org/construction-contracts/design-guidelines-standards/stormwater-requirements#:~:text=Effective%20May%2022%2C%202010%20and%20updated%20in%202016%2C,green%20infrastructure%20for%20the%20lifetime%20of%20the%20project.
https://www.tucsonaz.gov/Departments/Transportation-Mobility/Water-Harvesting
https://www.tucsonaz.gov/Departments/Transportation-Mobility/Water-Harvesting
https://data.sandiegocounty.gov/stories/s/gv5w-prxx
https://data.sandiegocounty.gov/stories/s/gv5w-prxx
https://www.sandiegocounty.gov/content/sdc/dpw/watersheds/RebatesIncentives.html
https://www.sandiegocounty.gov/content/sdc/dpw/watersheds/RebatesIncentives.html
https://www.sandiegocounty.gov/content/sdc/dpw/watersheds/residential/RainBarrelInformation.html
https://www.sandiegocounty.gov/content/sdc/dpw/watersheds/ordinance.html
https://www.sandiegocounty.gov/content/sdc/dpw/watersheds/ordinance.html
https://www.waterboards.ca.gov/sandiego/water_issues/programs/stormwater/wqip.html
https://www.sandiegocounty.gov/content/dam/sdc/dpw/WATERSHED_PROTECTION_PROGRAM/watershedpdf/JRMP.pdf
https://www.sandiegocounty.gov/content/dam/sdc/dpw/WATERSHED_PROTECTION_PROGRAM/watershedpdf/WPO.pdf
https://www.sandiegocounty.gov/content/dam/sdc/dpw/WATERSHED_PROTECTION_PROGRAM/watershedpdf/WPO.pdf
https://www.sandiegocounty.gov/content/dam/sdc/dpw/WATERSHED_PROTECTION_PROGRAM/watershedpdf/WPO.pdf
https://socalwatersmart.com/en/residential/
https://socalwatersmart.com/en/residential/
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benefits to communities and support climate 
resilience, by improving water quality in receiving 
waters, as well as providing water supply 
augmentation, recreational improvements, flood 
control, and other co-benefits. Therefore, there are 
a range of grant programs to offset costs.  

• State Funding: 
• SWRCB Stormwater Grant Program

• Federal Funding: 
• Clean Water State Revolving Fund (CWSRF)
• Section 319 Nonpoint Source Grant Program
• Community Development Block Grant (CDBG) 

(EPA, 2017)
• Mechanisms:

• Stormwater utility fees
• Realignment of Services
• Local Development Impact Fees
• Special Taxes (CASQA, 2023b)

4.4  Water Storage

Above Ground Water Storage Strategy 
Overview 
Category Water storage
Scale Regional, large-scale
Principal 
Implementors

• Municipalities
• Water districts
• State and federal agencies

Timeline • 5-15 years, due to need for planning, 
funding identification, design, permitting 
and construction to increase capacity 
of existing dams and reservoirs. No 
new reservoirs are anticipated to be 
constructed.

Costs • $100k – 5M to operate, maintain and 
upgrade existing facilities.

Benefits • Existing infrastructure can be modified to 
achieve increased water retaining capacity

• Above ground storage can provide 
recreational opportunities.

• Dams could be retrofitted to provide 
hydropower generation.

Considerations • Dams require upkeep to maintain 
structural integrity. 

• For stormwater collection, storms are 
expected to increase in magnitude and 
decrease in duration, making optimized 
sizing challenging, resulting in higher costs.  

• New above ground storage facilities in 
native spaces can raise environmental 
concerns.

Key Insights • Western San Diego and the Mexico 
Border Cities and operate reservoirs 
where opportunities may exist to enhance 
the storage capacity to store more water 
from either stormwater flows or indirect 
potable reuse opportunities. 

• Imperial County, Tribal Nations, and 
Eastern San Diego have limited 
opportunities to expand large scale above 
ground reservoirs infrastructure. 

Above ground water storage refers to lakes and 
reservoirs that have been constructed throughout 
the Region to store water supplies for potable uses. 
Reservoirs store imported water from the Colorado 
River Basin, and some also receive stormwater flows. 
Although reservoirs and lakes experience evaporative 
losses, they are critical infrastructure systems to help 
manage potable water supplies. 

Stakeholder Perspectives  
• Existing storage infrastructure is not maintained to 

function at optimal capacity.
• Existing regulations and timelines to improve dams 

are a barrier to expansion of above ground storage. 

https://www.waterboards.ca.gov/water_issues/programs/grants_loans/swgp/
https://www.epa.gov/cwsrf
https://www.epa.gov/nps/319-grant-program-states-and-territories
https://www.hud.gov/program_offices/comm_planning/cdbg
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Localized Strategy Hallmarks
Existing reservoirs throughout the Region are crucial 
water supply storage assets. Some of these storage 
systems have deficiencies which limit the amount of 
water that can be stored. Therefore, it is important to 
maintain these assets in a way to maximize the ability 
to store water. New dams and reservoirs are not likely 
feasible to construct due to environmental constraints, 
which necessitates the need to maintain existing 
reservoirs to operate at their maximum capacity. It is 
important to note that although Imperial County does 
not operate any large-scale reservoirs, this Focus 
Area, along with Western San Diego County and the 
Mexico Border Cities, rely on Lakes Mead and Powell 
for their Colorado River allocation, which is why these 
existing/planned programs are designated as “high” 
and opportunities to enhance above ground storage in 
reservoirs is constrained below (see Table 17). 

Table 17. Above Ground Storage Opportunities for 
Enhancement

Location

Phase
Current/

Planned Level of 
Implementation

Potential for 
Enhancement

Western San Diego 
County

Eastern San Diego 
County

Tribal Nations

Imperial County

Mexico Border Cities

Legend

Not Implemented g Highly Implemented
Low Enhancement Potential g High Enhancement Potential

 
Western San Diego County 
The Western San Diego County Focus Area 
water districts own and operate 24 surface water 
reservoirs for water supply purposes, ranging from 
approximately 600 acre-feet (AF) to 249,000 AF 
in size. Some reservoirs, typically the larger ones, 
are critical to water supply reliability in the Focus 
Area, while others are used by local agencies for 
operational flexibility. Half of the reservoirs are 

physically located in Eastern San Diego County but 
are still owned by SDCWA member agencies. These 
reservoirs store primarily imported water, though 
some also receive natural stormwater and stream 
runoff. The combined design storage capacity of 
all the reservoirs is estimated at over 720,000 AF 
(SDCWA, 2023b). However, of the 50 existing dams 
that exist among the reservoirs, 10 are currently 
designated as high hazard (ASCE Infrastructure 
Symposium, 2023), and have maximum water 
surface limitations imposed from the Department 
of Dam Safety due to deteriorating dam conditions. 
Discussions are taking place to determine how to 
address these dam condition challenges. 
For example, the City of San Diego’s San Vicente 
Reservoir Dam was raised by the San Diego County 
Water Authority in 2015 to double the reservoir’s 
storage capacity and was the tallest dam raise in the 
United States as of 2020 (SDCWA, 2023d). Western 
San Diego County, and SDCWA and various cities, 
operates and maintains existing reservoirs that store 
a significant amount of imported water for the coastal 
and inland regions. Height limitations currently exist, 
which limits the capacity of the reservoirs to store 
more water. There is an opportunity to enhance 
reservoir storage capacities through more frequent 
monitoring, studies, and maintenance of these 
important infrastructure systems.

Eastern San Diego County 
The Eastern San Diego County Focus Area does not 
own or operate any large-scale reservoirs. New dams 
and reservoirs are not likely feasible to construct due 
to environmental constraints.

Tribal Nations 
The Tribal Nations Focus Area does not own or 
operate any large-scale reservoirs. New dams and 
reservoirs are not likely feasible to construct due to 
environmental constraints.

Imperial County 
The Imperial County Focus Area has eleven small-
scale, regulating, interceptor reservoirs used to store 
small amounts of imported water. The reservoirs 
average approximately 300 AF in size, with one 
larger reservoir of 1,250 AF that was constructed as 
part of the American Canal Lining project. Although 
this Focus Area does not operate any large-scale 
reservoirs, they do rely upon Lakes Mead and Powell 
for their Colorado River allocation. It is important 
to note that this Focus Area is primarily comprised 
of agricultural lands that can be sustained by raw 
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or untreated water from the Colorado River. As this 
is the only source of water in this Focus Area, the 
water infrastructure is comprised of a series gravity-
flowing canals including the East Highline, Central 
Main and Westside Main canals. In total, IID controls 
and maintains 1,675 miles of irrigation canals in 
the Imperial Valley and 10 above ground storage 
systems/tanks. The public water districts, municipal 
water systems and retail agency own and operate 
their own water treatment facilities for municipal (non-
agricultural) use.
 
Mexico Border Cities 
The Mexico Border Cities Focus Area uses two 
main reservoirs, Abelardo L Rodríguez Reservoir 
and El Carrizo Reservoir, for water supply purposes. 
Colorado River water is routed through aqueducts 
to the El Carrizo Reservoir, which has a capacity of 
35,000 acre-feet. Some of that water is then routed 
from El Carrizo to Abelardo L Rodríguez Reservoir, 
which has a capacity over 110,000 acre-feet (USEPA, 
2009). Mexico also operates the Los Morelos Dam, 
which conveys Colorado River water to the Mexico 
Border Cities, primarily Mexicali, pursuant to the 
Water Treaty of 1944 (IBWC, 2023). This Focus 
Area has two reservoirs that serve as storage for 
water supply. Due to some identified flood control 
challenges, and abilities to collect more stormwater, 
there may be opportunities to study these reservoirs 
and identify opportunities to route more stormwater 
to these systems. reservoirs and other above ground 
storage systems typically take time to increase 
capacities due to flood protection requirements and 
long lead times. Therefore, these are less prioritized 
for this Focus Area. 

Below Ground Water Storage Strategy 
Overview 
Category Water storage, groundwater aquifers
Scale Regional and local scales
Principal 
Implementors

• Municipalities
• Water districts
• Groundwater sustainability agencies

Timeline • 5-15 years, to develop groundwater as a 
resource through injection and extraction 
wells and monitoring

Costs • $100k – 5M to construct and operate 
wells.

Benefits • Groundwater storage is not prone to 
losses from evaporation

Considerations • Requires active management and 
treatment

• Groundwater quality could be impacted by 
spills

Key Insights • Groundwater has not been a significant 
source of supply for all Focus Areas due 
to limited groundwater storage capacity 
throughout the Region. This is due to 
geologic conditions that limit storage and 
high salinity that exists.  

• There may be opportunities for 
transboundary aquifer management 
between the US and Mexico.

Water supply may be stored below ground in 
groundwater aquifers. There are groundwater 
aquifers that exist throughout the Region that 
serve many communities; however, groundwater 
currently makes up a small portion of overall water 
supply. Groundwater can be pumped via wells and 
groundwater aquifers can be recharged by injection 
or infiltration of surface waters. In California, the 
Sustainable Groundwater Management Act (SGMA) 
was passed in 2014 and established a new structure 
for managing California’s groundwater resources 
at the local level by local agencies. SGMA required 
Groundwater Sustainability Agencies (GSAs) to form 
in the State’s high- and medium-priority basins and 
subbasins by June 2017. The Water Code states that 
a GSA shall produce a Groundwater Sustainability 
Plan (GSP) to sustainably manage these subbasins. 

Stakeholder Perspectives
• There is limited groundwater aquifer storage 

capacity for storing additional water supply in 
Western San Diego County and in Imperial County 
due to geological limitations. Brackish groundwater 
quality is also a challenge throughout the Region. 

• Groundwater aquifers may have additional local 
water supply benefits, especially in Tribal Nations, 
Eastern San Diego County, and Mexico Border Cities.

https://water.ca.gov/programs/groundwater-management/sgma-groundwater-management
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• There is an interest in increasing storage systems 
to collect more water during storm events. 
Groundwater aquifers could serve as a storage 
system to achieve this goal.

Localized Strategy Hallmarks
Groundwater aquifers exist throughout the Region, 
although they have not been highly used for water 
supply due to poor geologic storage conditions and 
high salinity. However, there are opportunities to 
expand groundwater as a water supply resources, as 
illustrated in Table 18 below.

Table 18. Below Ground Storage Opportunities for 
Enhancement

Location

Phase
Current/

Planned Level of 
Implementation

Potential for 
Enhancement

Western San Diego 
County

Eastern San Diego 
County

Tribal Nations

Imperial County

Mexico Border Cities

Legend

Not Implemented g Highly Implemented
Low Enhancement Potential g High Enhancement Potential

 
The SGMA prioritized basins in the Region are 
Borrego Valley Basin (High Priority), San Luis 
Rey Valley (Medium Priority), San Pasqual Valley 
(Medium Priority), Santa Margarita Valley (Very 
Low). Figure 31 documents groundwater aquifers 
throughout the Region and publicly available data on 
groundwater supply wells. Groundwater basins have 
historically been understudied in the US due to lack 
of sustainable groundwater management regulations 
and oversight. 

There are several existing public groundwater supply 
wells outside of current SGMA groundwater basin 
boundaries that serve various end users. However, 
many of these wells are completed in fractured 

rock, and although they can provide enough water 
to support a single-family home, the geology under 
these areas is not suitable for groundwater storage. 
Regionally, groundwater basin quality throughout the 
US and Mexico Focus Areas has been poor; however, 
advances with desalination technology and need for 
more storage may alter these previous conclusions.

In addition, groundwater banking opportunities 
outside of the Region may also be a consideration 
for increasing local supply reliability. California’s 
groundwater banking operations in the Central Valley 
have been broadly implemented and successful, 
where water is stored in optimal groundwater basins 
during wet years to be used during dry years by 
jurisdictions outside the immediate area. Agencies 
within the Region could partner with the Central Valley 
groundwater management, use existing state-wide 
infrastructure to receive stored groundwater, and in-
exchange contribute to new infrastructure to complete 
water transfers and supply the groundwater basins 
(Luthy et al, 2020).

Western San Diego County 
The Western San Diego County Focus Area 
groundwater sources represent a small portion of 
overall water supply and is managed on a local level. 
The County of San Diego has several new projects in 
the planning phase to collect and infiltrate stormwater 
to groundwater for water supply benefits. In addition 
to groundwater systems managed by municipal water 
providers, there are many individual groundwater 
wells that serve certain homes and communities.

Figure 31. Groundwater Basins and Public Supply Wells

Legend
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Eastern San Diego County 
The Eastern San Diego County Focus Area relies 
heavily upon groundwater wells, some of which 
overlap with managed groundwater aquifers (CA Water 
Boards, 2023). Many of the communities in this Focus 
Area depend on groundwater as their sole source of 
water supply, with most drawing from basins either 
not mapped or designated as very low SGMA priority. 
Additional technical and funding resources would be 
beneficial to understand sustainable management of 
these systems for long term resilience.  

The Borrego Springs community draws from the 
Borrego Springs Subbasin, which is designated as 
being in critical overdraft by the Department of Water 
Resources (DWR). To comply with SGMA, the County 
prepared the Final Groundwater Sustainability Plan 
for the Borrego Springs Groundwater Subbasin in 
2019 (County of San Diego, 2019). The GSP was 
ultimately included in the 2021 court-approved 
stipulated judgment for the Borrego Springs 
Subbasin, which established the Borrego Springs 
Watermaster as the entity responsible for managing 
groundwater use in the subbasin. That judgment 
established the Borrego Springs Watermaster as the 
entity responsible for managing groundwater use in 
the Borrego Springs Subbasin. The GSP identified 
projects and management actions needed to reduce 
groundwater use by 75%, including:
1. a water trading program to allow for flexibility 

to address both water demands and subbasin 
conditions, 

2. a water conservation program to address use in 
the agricultural, municipal, and recreation sectors, 
noted as being highly dependent on the ability to 
secure funding, 

3. an incremental pumping reduction program, 
including mandatory water metering, for all non-de 
minimis groundwater users, 

4. a voluntary fallowing of agricultural land, 
converting to lower water use open space, public 
land, or other development, in exchange for BPAs, 

5. a water quality optimization program to identify 
direct and indirect treatment options for Borrego 
Water District to minimize the need for more 
expensive treatment, and 

6. a commitment to investigate the potential for 
intra-subbasin water transfers from new or 
existing wells in the subbasin with more favorable 
groundwater extraction conditions, including the 
construction of potable and non-potable pipelines. 

Tribal Nations 
The Tribal Nations Focus Area relies heavily upon 
groundwater wells, some of which overlap with 
managed groundwater aquifers (CA Water Boards, 
2023). Many of the communities in this Focus Area 
are fully dependent on groundwater as their sole 
source of water supply, with most drawing from basins 
either not mapped or designated as very low SGMA 
priority. Additional technical and funding resources 
would be beneficial to understand sustainable 
management of these systems for long term resilience. 

Imperial County 
The Imperial County Focus Area contains a portion 
of IID’s eastern service area, known as the East 
Mesa Unit, which relies on four groundwater wells 
that are approximately 600 feet deep. In addition, the 
communities of Ocotillo, Nomirage, and Yuha Estates 
rely on groundwater from the Ocotillo-Coyote Wells 
groundwater basin.

Mexico Border Cities 
The Mexico Border Cities Focus Area does not 
have available groundwater well data for those 
within the jurisdiction of Mexico. However, there 
are transboundary aquifers between California 
and Mexico that have potential opportunities for 
recharge, as found in a 2021 study (Sanchez et al, 
2021). According to the study, the Tijuana-San Diego 
aquifer underlies the cities of Tijuana and San Diego 
and has good aquifer potential but has important 
salinity issues within the surface aquifer that are 
recurrent in the whole borderland between California 
and Baja California and that also expand into the 
western side of Arizona and Sonora (see Figures 32 
and 33, Hydrogeologic Unit 1). There is currently no 
transboundary agreement to manage the Tijuana-
San Diego aquifer, though this formal approach may 
assist with the management of this shared US/Mexico 
resource. The Yuma Aquifer, which is shared by 
Arizona in the US and Sonora in Mexico, is subject to 
the only agreement between Mexico and the United 
States that has established pumping limitations and 
binational monitoring on both extraction rates and 
salinity levels (IBWC, 1973; Tapia-Villasenor, 2021). 
The Yuma Aquifer is used for irrigated agriculture on 
both sides of the border and has a high connectivity 
between surface and groundwater systems which 
supports native ecosystems and endangered species. 
Due to the transboundary regulations to manage 
groundwater between Western Arizona and Sonora, 
there may be opportunities to development similar 
agreements between San Diego and Tijuana or 
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on a state level. Additional technical and funding 
resources would be beneficial to understand 
sustainable management of these systems for long 
term resilience. Water managers in the Mexico Border 
Cities also explained that managed groundwater 
recharge is a high priority that is currently being 
pursued. Adding underground storage systems 
to manage the various water supplies could be a 
significant benefit in this Focus Area.
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Figure 32. US/Mexico Transboundary Aquifer, sourced from R. Sanchez, 2021. Transboundary Aquifers between Baja California, 
Sonora and Chihuahua, Mexico, and California, Arizona and New Mexico, United States: Identification and Categorization
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Figure 33. California/Mexico Focus on Transboundary Aquifers, sourced from R. Sanchez, 2021. Transboundary Aquifers between Baja 
California, Sonora and Chihuahua, Mexico, and California, Arizona and New Mexico, United States: Identification and Categorization.
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The first infiltration opportunity is located at the San 
Luis Rey River Park, in the San Luis Rey watershed, 
which overlies the San Luis Rey Valley SGMA basin. 
The second opportunity is within County right-of-
way, along Highland Valley Road and adjacent to the 
Ramona Grasslands County Preserve. It is in the 
San Dieguito watershed and overlies the Santa Maria 
Valley SGMA Basin. Both of the SGMA Basins are 
designated as very low priority. Projects would benefit 
an undeserved community in Ramona, and both 
would provide educational opportunities. In addition, 
due to the proposed infiltration basin feature that 
includes native vegetation, these projects would also 
foster wildlife and contribute to improved biodiversity 
and ecosystem health.

While projects were initially pursued in higher-priority 
SGMA basins, the presence of limited conveyance 
infrastructure, generally high groundwater levels, 
and/or poorly infiltrating soils limited opportunities 
for infiltration basins within the County right-of-way 
and at County facilities. In total, the infiltration basins 
considered as part of these projects would infiltrate 
a portion of runoff from over 300 acres, with up to 77 
acre-feet of runoff estimated to be collected17.12This 
would directly support the California Water Supply 
Strategy objectives to increase stormwater collection 
and expand below ground storage before 2040.  

Capital costs for the considered infiltration concepts 
are anticipated to range from $1.7M to $8.1M, with the 
difference in costs primarily based on the size of the 
proposed basins. 25-year lifecycle costs, reflecting the 
assumed useful life of the infiltration basin, including 
operations and maintenance, mobilization, permits, 
estimating contingency, and construction contingency 
are expected to range from $2.2M to $9.4M. The 

17  Volume is based on proposed basin sizing and estimated 
infiltration rates, to be confirmed following future site 
investigations.

Figure 35. Infiltration Conceptual Diagram
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San Diego County Below Ground Water 
Storage Feasibility Study 
Groundwater recharge is beneficial to communities 
that rely on groundwater for a portion or all of their 
water supply. The County is pursuing two preliminary 
opportunities for groundwater recharge via pilot 
infiltration projects within the County right-of-way and 
at County facilities (see Figure 34). Such projects 
overlap with large scale stormwater collection and are 
also consistent with the One Water Framework. They 
would divert a portion of both dry- and wet-weather 
flows that would otherwise flow to downstream 
receiving waters, potentially conveying pollutants, to 
pretreatment and surface infiltration basins overlying 
groundwater aquifers (see Figure 35). 



PAGE 81 WATER WAYS | County of San Diego | December 2024

Below Ground Water Storage Private Well 
Considerations 
Private well management may be most applicable 
to Eastern San Diego and Tribal Nations Focus 
Areas, though according to the California State Water 
Resources Control Board (SWRCB), hundreds of 
thousands of Californians get their drinking water 
from state small water systems, domestic wells, or 
self-supplied sources (untreated surface water). 
The SWRCB defines state small water systems 
as  systems with at least five and up to 14 service 
connections and does not regularly serve potable 
water to more than 25 individuals for more than 60 
days out of the year. Domestic wells are defined as 
supplying water for domestic use by an individual 
household or up to four individual connections (see 
Figure 36). 

Climate change and drought heighten water supply 
instability for these communities, especially since 
domestic wells and those serving small water systems 
are often shallower and more susceptible to running 
dry. When these wells face depletion or damage, 
the financial burden of drilling or repairs becomes 
challenging for communities, as they lack the ability to 
distribute costs across a larger population like larger 
water systems can.

Surface
Deposits

Clay 
& Silt

Shallow
Aquifer
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Figure 36. Typical Well Construction. Sourced from SWRCB A 
Guide for Private Domestic Well Owners (ca.gov), 2024.

timeline is expected to vary based on the required 
extent of permitting, ability to obtain funds, and 
findings of geotechnical testing. A timeline range of 5 
to 10 years is anticipated.  

Benefits include: 
• Groundwater recharge
• Reduced localized flooding
• Reduced or eliminated downstream pollutant 

loading
• Reduced or eliminated untreated dry weather flow
• Habitat enhancement
• Supports 2022 California Water Supply Strategy 

objectives 

Next steps for advancing beyond the current 
conceptual level for these projects include:
• Site-specific geotechnical evaluations to refine 

infiltration rates and depths to groundwater.
• Detailed long-term hydrologic and hydraulic 

modeling to refine long-term and seasonal inflow 
rates and basin sizing.

• Utility mapping and topographic survey.
• As needed, conduct longer-term dry weather flow 

monitoring to inform inflow rates.
• Detailed evaluation of permitting requirements with 

respect to diversions from waters of the State and 
waters of the US. 

• Refinement of the cost opinion and timeline based 
on resulting design adjustments.

https://www.waterboards.ca.gov/gama/docs/wellowner_guide.pdf
https://www.waterboards.ca.gov/gama/docs/wellowner_guide.pdf
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recommended that private well owners sample their 
wells for regulated contaminants. Recommended 
frequencies are presented in Table 19, from SWRCB’s 
A Guide for Private Domestic Well Owners (SWRCB, 
2024). To test the quality of well water, the cost for 
one groundwater sample typically ranges from $65-
$170 for annual testing to approximately $2,500 for 
a full suite of testing that should be performed every 
five to ten years. Testing to sample the well for water 
quality can be performed by a laboratory certified 
or specialized in sampling wells. In addition, the 
County of San Diego, Department of Environmental 
Health & Quality (DEHQ) requires review of water 
testing results submitted by the owner or their 
certified laboratory to verify potable quality of private 
well water for domestic use in association with new 
construction.

Elevated levels of naturally-occurring radioactive 
elements including uranium have been detected in 

Table 19. Well monitoring. Sourced from SWRCB A Guide for Private Domestic Well Owners (ca.gov), 2024.
Recommended Test Interpreting Your Results

Test Recommended 
Frequency

Approximate 
Cost

If the lab 
report shows*: Then you may want to consider:

Coliform Bacteria

Test for total 
coliform annually; 
fecal if total 
coliforms are 
detected.

$30 - 70 Present

First re-test another sample to verify the results. 
Eliminate cause, disinfect, and retest. Increase testing 
frequency; if recurrent problems persist, consult a 
water treatment professional for more advice. Some 
bacteria may cause serious illness or death.

Nitrate (NO3) Annually $25 - 60
> 45 mg/L as 
NO3 or
> 10 mg/L as N

First re-test another sample to verify the results. 
Install a treatment system or find an alternate water 
supply. Consult a water treatment professional for 
more advice.

Electrical 
Conductivity 
(EC)

Annually $10 - 40

> 1600 
µmhos/cm or 
significantly 
different from 
previous result

Test for minerals, nitrate, and/or VOCs to determine 
the possible cause of the high EC.

MINERALS:
Aluminum (Al)
Arsenic (As)
Barium (Ba)
Cadmium (Cd)
Chromium (Cr)
Fluoride (F)
Iron (Fe)
Lead (Pb)
Manganese (Mn)
Mercury (Hg)
Selenium (Se)
Silver (Ag)

Every 5-10 years 
or if 
significant changes 
occur, including EC 
values, taste, 
color, odor, or 
surrounding land 
use 
changes

Package 
$200 – 350
Individual
$25 – 60
Arsenic
$50 – 70 
Fluoride
$50 – 70
Mercury
$50 – 70

Al >0.2 mg/l
As > 0.01 mg/l
Ba >1.0 mg/l
Cd >0.005 mg/l
Cr >0.05 mg/l
F >2.0 mg/l
Fe >0.3 mg/l
Pb >0.015 mg/l
Mn >0.05 mg/l
Hg >0.002 mg/l
Se >0.05 mg/l
Ag >0.1 mg/l

Compare to previous results. Consider retesting for 
any high results. Install a treatment system or find an 
alternate water supply. The appropriate treatment 
system depends on your overall water chemistry and 
the constituents that need to be removed. Consult a 
water treatment professional for more advice.

Volatile Organic 
Compounds (VOCs) See MINERALS, 

above
Package 
$150 – 350 Any detection

Ask lab to re-test. If confirmed, consult a water 
treatment professional for more advice.

* Some labs report minerals in micrograms per liter (µg/L). 1 milligram per liter (mg/L) is equal to 1,000 µg/L. 
“>” means greater than or equal to.

Well maintenance and water quality testing are 
ultimately the responsibility of the property owner to 
maintain the safety of their water supply for various 
potable and non-potable uses. Well maintenance and 
improvement expenses include costs for fixing broken 
pumps on pumping wells. Well screen or pump intake 
may become encrusted and have to be cleaned. 
Costs vary from a few thousand dollars to tens of 
thousands of dollars, depending on the system and 
extent of repairs. Additional costs include addressing 
unforeseen circumstances and groundwater level 
declines due to climate change. In the instance of 
the latter, the well owners may need to deepen their 
wells and lower their pump depths, or even pump 
from a deeper aquifer. Climate change may also affect 
the demand for agricultural water use, changing the 
demand for groundwater annually and/or seasonally.

According to the California SWRCB Groundwater 
Ambient Monitoring and Assessment Program, it is 

https://www.waterboards.ca.gov/gama/docs/wellowner_guide.pdf
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groundwater in various areas throughout San Diego 
County. Several community water systems have had 
ongoing challenges with radioactive elements and 
have implemented treatment systems to reduce levels 
of various contaminants to levels below the MCL. 
The County Department of Environmental Health 
and Quality (DEHQ) maintains a map identifying 
areas of the County where nitrate and naturally-
occurring radioactive elements are known to impact 
groundwater. 

The following circumstances could cause surface 
contamination and require remediation: oil spills, 
pesticides, clustered homes, and leaky septic tanks. 
Following the SWRCB’s DWSAP guidelines for well 
maintenance will help protect the well from these 
circumstances. These include but are not limited to 
annual activities like checking for cracks in the well 
casing or cement pad and checking for leaks and 
other signs or wear and tear. A domestic well or small 
water system water well should be at least 50 feet 
from possible contamination sources. In addition, 
the well should be at least 100 feet from animal 
enclosures or septic systems.

In addition to well maintenance and water quality 
testing, it is important to monitor groundwater levels.  
Dropping water levels may be indicative of regional 
groundwater decline or clogging of the well structure, 
which can be mitigated through well rehabilitation. 
Overall, if communities rely on individual groundwater 
wells for water supply, it is important to monitor well 
functionality, water quality, and groundwater level 
changes to protect safe a reliable water supplies. 

Well Water Quality Resources

For residents fully reliant on private wells as their 
primary source of water, the quality of that water is 
critical to their well being. Tools such as the GAMA 
website can empower residents to monitor and treat 
private well water supply. For example: 
• San Diego County Sustainable Groundwater 

Management
• State of California Drinking Water Program
• State of California Drinking Water Well Resources

Another resource to monitor groundwater supplies, 
that can be used by water managers, landowners, 
and water users across California is the Groundwater 
Accounting Platform. It integrates information from 
OpenET and other sources, along with scenario 
planning functionality to enable tracking water 
availability and use in near real-time.

4.5  Desalination

Ocean Desalination Strategy Overview 
Category Desalination
Scale Regional, large-scale
Principal 
Implementors

• Municipalities
• Water districts
• Private entities
• Federal and transborder agencies

Timeline • 15+ years for planning, environmentally 
permitting and construction.

Costs • > $5M, typically hundreds of millions 
of dollars for planning, infrastructure, 
maintenance, and operation.

Benefits • Reduces demand on water imports into 
the Region.

• Source is nearly limitless.
Considerations • Concerns with environmental impacts 

associated with brine disposal and intakes
• High costs and long lead times.

Key Insights • There is one desalination plant in Western 
San Diego used for water supply.  

• Mexico Border Cities have discussed 
transboundary ocean desalination plants, 
but none have been constructed.  

• Desalination is limited for Tribal Nations, 
Eastern San Diego, and Imperial County 
unless partnerships with the coastal 
Focus Areas were developed.

Ocean desalination refers to the process of 
separating out salts from ocean water through 
treatment processes to provide potable water for 
use. Desalination typically uses reverse osmosis 
technology, which requires a significant amount of 
energy input to force water from the ocean under very 
high pressure through thousands of tightly-wrapped 
semipermeable membranes. The membranes allow 
the smaller water molecules to pass through, leaving 
salt and other impurities behind (SDCWA, 2023c). 
Thermal desalination is another treatment option, 
where the systems heat water so that it evaporates 
into steam and leaves behind impurities, and then 
condenses back into a liquid for human use. 

Ocean desalination is highly reliable, despite having 
long lead times and environmental considerations. 
Once desalination plants are operational, there is a 
nearly limitless supply of ocean water that can be 
processed to serve water demands. 

Stakeholder Perspectives  
• Although ocean desalination can bring a new 

source of water to communities, there are 
significant timing and cost considerations. 

https://www.sandiegocounty.gov/dplu/docs/GRWTR-Guidelines.pdf
https://www.sandiegocounty.gov/pds/SGMA.html
https://www.sandiegocounty.gov/pds/SGMA.html
https://www.waterboards.ca.gov/drinking_water/programs
https://water.ca.gov/Programs/Groundwater-Management/Drinking-Water-Well
https://groundwateraccounting.org/
https://groundwateraccounting.org/
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• Ocean desalination can help create a new source 
of local water supply, increasing the Region’s local 
water supply reliability. 

• Transboundary opportunities to implement ocean 
desalination plants in Mexico to provide multi-
Country benefits have many barriers, including 
shifted priorities during changing political 
campaigns, differences in regulations between 
nations, and funding challenges.

Localized Strategy Hallmarks
There is currently one desalination plant within the 
Region located in the Western San Diego Focus 
Area (see Figure 37 for the location of the existing 
oceanwater desalination plant, in addition to areas 
that receive desalinated water). There may be 
opportunities to expand desalination in the Region, 
which is illustrated in Table 20. 

Table 20. Ocean Desalination Opportunities for Enhancement

Location

Phase
Current/

Planned Level of 
Implementation

Potential for 
Enhancement

Western San Diego 
County

Eastern San Diego 
County

Tribal Nations

Imperial County

Mexico Border Cities

Legend

Not Implemented g Highly Implemented
Low Enhancement Potential g High Enhancement Potential

Legend
 Mexico Border Cities
 Tribal Nations

 Existing Ocean 
 Desalination

 Subregions with Ocean 
 Desalination

N

Opportunities to expand ocean desalination are 
limited to the Western San Diego and Mexico Border 
Cities Focus Areas as they are located along the 
coast. There are low opportunities for the Eastern San 
Diego County, Tribal Nations, and Imperial County 
Focus Areas due to geographical conditions. 

Although ocean desalination has some constraints 
and challenges, this solution would bring a new 
source of water to parts of the Region that can 
increase local water supply reliability. Transboundary 
partnerships for increasing access to and use 
of desalinated ocean water for the Western San 
Diego County and the Mexico Border Cities Focus 
Areas could lead to significant increases to water 

supplies in these communities. However, the benefit 
must be balanced with the considerable time and 
financial investments necessary to scope, permit, 
and construct such projects. There are also likely 
environmental impact issues that would need to be 
studied and addressed/mitigated to protect natural 
resources.

Western San Diego County 
The Western San Diego County Focus Area hosts the 
only existing ocean desalination infrastructure in the 
Region, including the Carlsbad Desalination Project, 
which produces approximately 10% of Western San 
Diego County’s water supply and also provides water 
to the SDCWA service area24.13 

Eastern San Diego County 
The Eastern San Diego County Focus Area does 
not currently or plan to independently produce 
desalinated oceanwater due to high cost and distance 
from the ocean. Opportunities for enhancement are 
categorized as low, considering the location and 
geographical constraints within this Focus Area. 
However, there may be partnership projects that could 

24 There may be opportunities to incorporate insights gained 
from the Carlsbad Desalination Plant, as well as include 
assessment of both deep sea and shoreline desalination 
approaches in any future feasibility studies on desalination 
within the Region.

Figure 37. Ocean Desalination Facilities
Notes: All SDCWA member agencies receive a portion of 
ocean desalinated water.
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be feasible in the future with other Focus Areas (i.e., 
Western San Diego County and Mexico Border Cities) 
to transfer desalinated ocean water into this Focus 
Area. 

Imperial County 
The Imperial County Focus Area does not currently 
or plan to independently produce desalinated 
oceanwater due to high cost and distance from 
the ocean. There may be opportunities through 
partnerships to expand this water source in the future.

Tribal Nations 
The Tribal Nations Focus Area do not currently or plan 
to independently produce desalinated oceanwater due 
to high cost and distance to the ocean. There may 
be opportunities through partnerships to expand this 
water source in the future.

Mexico Border Cities 
Part of this Focus Area is located along the coast, 
where desalination may be an option for increasing 
local water supplies. The Mexico Border Cities Focus 
Area has three potential long-term ocean desalination 
projects that have been proposed in the Northern Baja 
region: one near Rosarito and two near the Sea of 
Cortez. While planning for these solutions has stalled 
over the years, there have been recent discussion 
of progressing ocean desalination as a preferred 
sustainable water management solution. There have 
been many challenges with transboundary partnership 
opportunities to-date and no projects have been 
completed. However, this is still a viable option for 
these projects (and others) from a technical feasibility 
perspective. 

Political and funding support are barriers that can 
continue to be explored, whether to augment supplies 
in Baja or as part of a binational effort.

Groundwater Desalination Strategy 
Overview 
Category Desalination
Scale Regional, large-scale, or localized small-scale
Principal 
Implementors

• Municipalities
• Businesses
• Rural residents/homeowners
• Agriculture operations

Timeline • Varies based on flow rate and level of 
treatment required and waste disposal 
quantities and conveyance needs, but 
generally 5-15 years.

Costs • Varies, but similar projects commonly cost 
greater than $5M

Benefits • Reduces demand on water imports into 
the Region

Considerations • Some groundwater may be more brackish 
than others.

• Some groundwater sources require deeper 
wells and more energy to pump.

• Wastewater is generated in the reverse 
osmosis process and needs to be 
managed according to state/national non-
stormwater discharge regulations. 

• Additional treatment may be required 
depending on the existing aquifer quality. 

Key Insights • Groundwater has not been a significant 
source of supply for all Focus Areas 
due to limited groundwater storage 
capacity and high salinity within existing 
groundwater aquifers.  

• Additional studies to determine the 
feasibility and costs associated with 
desalination of groundwater supplies may 
benefit all Focus Areas.

The dissolved-solids concentration of saline ground 
waters typically is less than that of seawater. Saline 
groundwater also may contain contaminants (e.g., 
arsenic, elevated radioactivity, and dissolved organic 
material) at greater concentrations than in seawater. 
Similar to ocean desalination, the treatment processes 
include thermal and membrane-based desalination. 
Overall, groundwater aquifers throughout the Region 
have not been widely used compared to some other 
areas of California because of geologic constraints 
and brackish water quality conditions. 

Stakeholder Perspectives  
• Desalination costs (i.e., capital for the purchase of 

distribution systems and ongoing operations) are 
high and would be expected to raise the cost of 
water for customers.

• Access to desalinated water could help customers 
in areas without access to other supplies, but new 
conveyances would be required. 
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Localized Strategy Hallmarks
Due to highly brackish conditions documented 
throughout groundwater aquifers within the Region, 
groundwater desalination may help increase local 
water supply reliability. Localized water sourcing 
through groundwater treatment projects like the 
Inland Empire Brine Line, which is an example of 
an effective and economical method to dispose of 
salty wastewater associated with brackish water 
treatment processes, could be a consideration when 
assessing feasibility of groundwater desalination 
throughout the Region (SAWPA, 2023). Appropriate 
treatment processes, costs, and timeframes should 
be considered.  

Western San Diego County 
The Western San Diego County Focus Area uses a 
small portion of overall groundwater supply. There 
are two groundwater desalination projects – one in 
Oceanside and one in Chula Vista – that produce 
limited portions of local supply. In addition to 
groundwater systems managed by municipal water 
providers, there are many individual groundwater 
wells that serve homes and communities. 

Eastern San Diego County 
The Eastern San Diego County Focus Area currently 
relies heavily on groundwater as a primary source 
of water supply, but there aren’t any groundwater 
desalination projects. Therefore, studying 
opportunities where groundwater desalination may be 
feasible could be beneficial. 

Tribal Nations 
There are currently no groundwater desalination 
projects in the Tribal Nations Focus Area. It could 
be beneficial to study opportunities to implement 
groundwater desalination.  

Imperial County
In the Imperial County Focus Area, groundwater 
desalination has been considered but it is not a 
necessary supply option at this time There is currently 
little incentive to consider groundwater desalination 
due to Imperial County’s senior water rights on the 
Colorado River. As such, desalinating groundwater 
likely would not be an economically viable solution. 

Mexico Border Cities
Groundwater management, including desalination 
of brackish groundwater, represents an opportunity 
for diversifying the Mexico Border Cities Focus 
Area water portfolio to reduce water import demand 

and increase local resiliency to drought and 
groundwater salt intrusion. However, challenges to 
implementation are related to funding for construction 
and maintenance, available technology to treat 
groundwater to minimum standards, wastewater 
management, and groundwater management to 
prevent groundwater overdraft/depletion. 

Groundwater Desalination in Agriculture
Reverse osmosis water treatment systems remove 
excess salts from extracted brackish groundwater 
and is a strategy implemented by some agriculture 
operations in the Region. High salt content in irrigation 
water can be deleterious to agriculture crops, and 
agriculture operations often monitor irrigation water 
quality to protect crop health and ensure economic 
viability of operations. 

Private well water with high salt concentration (i.e., 
brackish well water) can be effectively treated with 
reverse osmosis to remove excess salts. A schematic 
of the process is shown in Figure 38. This approach 
may be used by agriculture operations that wish to 
supplement their water supply and decrease their 
water costs to water service providers, or for those 
operations that are outside of water service areas and 
rely upon brackish groundwater sources. 

Selected costs and benefits of reverse osmosis 
systems for agriculture operations include:   
• Costs: brine disposal, energy use, procurement and 

implementation, technical support, maintenance, 
and potential permitting requirements. 

• Benefits: improved water quality, water supply 
diversification, improved resilience to drought 
conditions, potential lower water costs. 

A majority of reverse osmosis technical and funding 
support is for large-scale, municipal implementation 
(Desalination (Brackish and Sea Water), CDWR, 

Figure 38. Basic reverse osmosis water treatment process 
schematic. Sourced from Desalination (Brackish and Sea 
Water): A Resource Management Strategy of the California 
Water Plan.
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https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/California-Water-Plan/Docs/RMS/2016/09_Desalination_July2016.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/California-Water-Plan/Docs/RMS/2016/09_Desalination_July2016.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/California-Water-Plan/Docs/RMS/2016/09_Desalination_July2016.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/California-Water-Plan/Docs/RMS/2016/09_Desalination_July2016.pdf
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2016). This indicates that there is a need for 
assessment and ways to support small-scale onsite 
agriculture use of reverse osmosis systems. 

Future pilot studies could work closely with agriculture 
operations that rely on brackish groundwater sources 
throughout the Region and Focus Areas, to test 
efficiencies of small-scale onsite reverse osmosis 
systems and provide measurable data on farm-
specific costs and benefits to inform future strategy 
implementation.  
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implementation. Potential incentives include 
creating streamlined permitting or other financial 
support systems to effectively advance strategy 
implementation within housing developments. 

• The County Department of Public Works 
implements robust water conservation and 
stormwater collection programs within the 
unincorporated area, with ongoing efforts to 
enhance community outreach, and coordinate with 
other jurisdictions in the Region looking to develop 
similar programs. County water conservation and 
stormwater collection incentive programs offer 
many opportunities for the public to implement 
drought management and water use best practices. 
Existing programs generally provide technical and 
financial incentives to residential and commercial 
use of rain barrels, landscape transitions to 
xeriscaping, irrigation assessments, and more. 
The County also contributes to regional water 
management planning, such as participation in the 
San Diego Integrated Regional Water Management 
(IRWM) Regional Action Committee (RAC) and 
through an internal County Water Roundtable for 
staff across departments to align County programs 
related to water management. 

• There are ways to enhance drought 
management and water use across the Region. 
Approaches will include regional and binational 
collaboration to support resilience of diverse 
stakeholders, and leverage and optimize existing 
infrastructure. While all identified strategies 
within the assessment should be considered 
for integration into existing water management 
approaches to meet needs of communities, the 
different geographic areas may be well positioned 
to benefit from select strategies.   

Leading Strategies by Focus Area
The following summarizes some potential 
opportunities for enhancement for water sustainability 
and water policy practices and programs to support 
Regional water accessibility, quality, reliability, 
and affordability (also see Appendix A, “A Menu of 
Water Strategy Opportunities”, for a matrix of water 
strategy approaches by Focus Area applicability and 
anticipated impact potential).

Western San Diego County
Despite a continued reliance on imported water from 
the Colorado River, water supplies in the Western 
San Diego County Focus Area are becoming 
more diversified, which increases reliability. 
However, additional water infrastructure to support 

Epilogue

Trends in Water Needs and Opportunities
• The entire Region is subject to significant 

financial impacts from extreme weather events. 
There are ongoing needs for strategic investments 
to protect communities, as well as opportunities to 
leverage existing resources and increase funding to 
improve infrastructure. 

• Californians are underinsured for losses related 
to extreme weather, and there is a need for a 
reassessment of current insurance practices that 
leave communities more at risk to economic losses 
from climate hazards. 

• Shared water resources with Mexico (e.g., 
transnational groundwater aquifers, the Tijuana 
River watershed, and Pacific Ocean), should 
guide the Region to identify common values 
with transborder stakeholders to coordinate 
strategies and improve water resource 
management for communities. This approach 
should include meaningful engagement with 
Mexico to collect comparable data for analyzing 
water needs and opportunities and evaluating 
and updating existing emergency response plans 
to advance cross-jurisdictional or international 
collaboration for effective and timely responses to 
climate emergencies.

• Often, drought management and water use best 
practice strategies overlap in terms of technical 
approach and resulting water supply benefits, 
with interconnections between jurisdictions, 
communities, technical staff, and other stakeholders 
that contribute to larger existing infrastructure 
and water supply networks such as reservoirs 
and water recycling facilities. The interrelated 
nature of strategies points to the need for multiple 
partnerships with overlapping technical expertise, 
as well as a focus on community involvement 
to ensure resulting strategy implementation 
incorporates community priorities and needs. 

• Water affordability is a critical stressor, identified 
by many stakeholders as a priority consideration, 
especially important for communities within 
areas with high water rates despite current water 
conservation efforts. This is a particularly important 
topic identified by the agriculture sector in Eastern 
and Western San Diego. 

• Future affordable housing development 
programs should first consider existing 
challenges, especially costs, when designing 
policies, and practices to incentivize drought 
management and water use best practice strategy 
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diversification through new water sources impacts 
affordability by increasing the cost of water. Some 
communities, including agricultural producers in the 
Focus Area, are negatively impacted by the current 
cost of water. Therefore, water affordability strategies 
should be prioritized. Moreover, water quality and 
accessibility are variable, but generally average, due 
to the prevalence of access to municipal drinking 
water systems (see Figure 39a).  

Due to extensive water, stormwater, and sewer 
infrastructure, potential exists for multi-benefit 
integrated solutions, such as water recycling, water 
storage, and stormwater collection (see Table 21a). 
Water recycling and storage increase water supply 
but have relatively high costs and medium to long 
times to establish, while stormwater collection is 
identified as a good option for areas with existing 
infrastructure and capacity to store collected 
stormwater within reservoirs or regional water 
recycling facilities (see also Appendix D, One Water 
Framework Opportunities).

Eastern San Diego County
Water reliability and accessibility are low in the 
Eastern San Diego County Focus Area because 
there are limited water supply sources. For example, 
residents are often dependent on groundwater as 
their single water source, or otherwise may rely upon 
bottled or hauled water. Water affordability is variable 
with general trends toward average affordability when 
compared to other Focus Areas. Water quality data 
was largely unavailable due to heavy reliance upon 
groundwater where there is limited data available (see 
Figure 39b).

This Focus Area has rural characteristics and 
minimal access to large water supply infrastructure, 
so recommended strategies are more localized 
(small-scale) and include stormwater collection, 
below ground water storage, and small-scale water 
recycling (see Table 21b). These strategies generally 
range from low (<$100k) to medium (up to $1M) cost, 
depending on the specific projects. While there are 
existing grant opportunities specifically for stormwater 
collection and groundwater recharge strategies, 
communities would likely benefit from funding and 
technical assistance for navigating complex grant 
application processes. Conversely, no funding support 
for implementing localized onsite water recycling 
systems were identified for communities within this 
Focus Area, which suggests a significant opportunity.   

Tribal Nations 
The Tribal Nations Focus Area primarily relies on local 
water supply sources such as groundwater, and some 
Tribal Nations have water rights but cannot physically 
access the water; this results in low water reliability 
and accessibility25.1Water affordability is variable and 
overall characterized as average, while water quality 
was not determined due to a lack of available data for 
groundwater quality. Water opportunities to improve 
reliability through increased water diversification 
tended to center around needs for technical and 
funding opportunities (see Figure 39c). 

This Focus Area has relatively few existing water 
supply diversification and implementation approaches. 
Leading strategies are stormwater collection, 
below ground water storage, and small-scale water 
recycling (see Table 21c). These require upfront 
capital investments, as well as analysis and funding 
for planning, design, construction, and long-term 
operation and maintenance. No funding support 
systems for localized onsite reuse solutions were 
identified. While there are grants for stormwater 
collection and groundwater recharge, the grant 
processes are time consuming and require technical 
experts to navigate. 

Imperial County 
Due to Colorado River senior water rights, water 
affordability is high and water reliability is relatively 
high. However, water reliability may reduce over time  
as climate change impacts Colorado River’s long 
term water supply and as Federal regulation of the 
river evolves. With the uncertainty around the future 
of Colorado River water supply, and anticipated water 
conservation goals throughout the seven Colorado 
River Basin states, exploring a more diversified water 
supply portfolio is recommended. It is also important 
to consider that diversification would likely result in 
higher water rates for customers. Because water 
infrastructure in the focus Area is limited to gravity-
flowing canals that convey raw/untreated water 
primarily to agricultural producers, water quality is 
overall average. Water accessibility is low due to 
limited infrastructure in the more rural parts of the 
County (see Figure 39d). 

Leading strategies for the Imperial County Focus Area 
include water conservation (e.g. on-farm irrigation 

25  While not studied within this Assessment, historic 
dynamics of water rights are an important component of 
Tribal Nations’ experience and relationship with water, with 
ongoing impacts to water opportunities and challenges. 
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Figure 39. Ratings Summary of Water Equity Considerations

efficiencies), and water recycling (e.g. localized on-
farm water recycling and large scale water recycling 
at existing WWTPs). These can help diversify 
water sources and improve long-term reliability and 
accessibility for communities (see Table 21d).

Mexico Border Cities 
The Mexico Border Cities Focus Area has significant 
needs for managing stormwater, wastewater, and 
potable water supplies. This results in low water 
reliability, quality, accessibility, and affordability for 
communities. Challenges stem from primary reliance 
on Colorado River water import (low reliability), lack of 
water treatment and infrastructure (low water quality, 
low accessibility), and overall dependence on bottled 
water (low affordability) due to poor water quality (see 
Figure 39e). 

Leading strategies for this Focus Area are water 
recycling, stormwater collection, below ground water 
storage, and ocean desalination (see Table 21e). 
Mexico Border Cities like Tijuana and Mexicali have 
large population centers that may be particularly 
conducive to water recycling. Stormwater collection 
infrastructure improvements, especially incorporation 
of water treatment and underground stormwater 
storage to replenish groundwater aquifers, would help 
improve water quality, accessibility, and reliability. 
Desalination of ocean water would greatly increase 
water reliability but would need to consider political, 
environmental, and water affordability impacts to 
communities. As such, further analysis of tradeoffs will 
be critical components for this strategy. 

Impacts on transborder water resources along 
the US/Mexico border suggest there are shared 
interests for improving water resource management, 
including stormwater, potable water, wastewater, 
and groundwater. Because of this international geo-
political relationship and shared water interests, 
there are US/Mexico government commitments 
for implementing comprehensive border water 
management projects and there are transboundary 
opportunities for a better water future near the border. 
These solutions are currently being discussed on 
the local, state, transboundary, and international 
level, and should continue to be pursued. In one 
stakeholder interview with CESPT, a water manager 
noted: “a new culture of water is needed.” 
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Table 21. Strategy Consideration Summary by Focus Area
Legend:
• ^ = Leading strategy 
• Relative Water Supply Potential:  = Low  |    = Medium  |     = High                 
• Time to deliver:  = Short (< 5 years)  |    = Medium (5-15 years)  |     = Long (>15 years)
• Capital Cost Considerations: $ = Low (< $100k)  |  $$ = Medium ($100k - $5M)  |  $$$ = High (>$5M)
• Funding Opportunity:  = Few  |   = Many
Half symbols represent a broader range
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Strategy Relative Water Supply 
Yield Potential Time to Deliver Capital Cost 

Considerations Funding Opportunity

Water Conservation
  

Water Recycling, 
Large-scale^         
Water Recycling, 
Localized Onsite   

Stormwater Collection^
      

Water Storage, Above 
Ground^       
Water Storage, Below 
Ground      

Desalination
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Strategy Relative Water Supply 
Yield Potential Time to Deliver Capital Cost 

Considerations Funding Opportunity

Water Conservation
 

Water Recycling, 
Large-scale       
Water Recycling, 
Localized Onsite^    

None

Stormwater Collection^
      

Water Storage, Above 
Ground      
Water Storage, Below 
Ground^      

Desalination     None
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c.
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Strategy Relative Water Supply 
Yield Potential Time to Deliver Capital Cost 

Considerations Funding Opportunity

Water Conservation
 

Water Recycling, 
Large-scale       
Water Recycling, 
Localized Onsite^    

None

Stormwater Collection^
      

Water Storage, Above 
Ground      
Water Storage, Below 
Ground^      

Desalination     None

d.
 Im
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Strategy Relative Water Supply 
Yield Potential Time to Deliver Capital Cost 

Considerations Funding Opportunity

Water Conservation^
  

Water Recycling, 
Large-scale^        
Water Recycling, 
Localized Onsite    

None

Stormwater Collection
      

Water Storage, Above 
Ground     
Water Storage, Below 
Ground      

Desalination     None

e.
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Strategy Relative Water Supply 
Yield Potential Time to Deliver Capital Cost 

Considerations Funding Opportunity1

Water Conservation
 

Water Recycling, 
Large-scale^        
Water Recycling, 
Localized Onsite   

None

Stormwater Collection^
      

Water Storage, Above 
Ground    
Water Storage, Below 
Ground^      

Desalination^     
Note: (1) Funding opportunity research was limited within the Mexico Border Cities. Some example funding opportunities in 
Mexico include infrastructure support from the North American Development Bank and the World Bank. There may also be funding 
opportunities on a local level, but these were not explored as part of this effort.
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Glossary
Affordable Housing: A designation when no more 

than 30% of household income is spent on housing 
costs. 

Blackwater: Domestic sewage containing organic 
waste collected from kitchen sinks, dishwashers, 
and toilets.

California Communities Environmental Health 
Screening Tool (CALEnviroScreen): A screening 
tool maintained by the California Office of 
Environmental Health Hazard Assessment that can 
be used to help identify California communities that 
are most affected by many sources of pollution, 
and where people are often especially vulnerable to 
pollution’s effects.

California Department of Forestry and Fire 
Protection (CAL FIRE): A California state 
agency that provides fire prevention, protection, 
and stewardship services to the California 
State Responsibility area, as well as CAL FIRE 
emergency services in 38 of California’s 58 
counties.

California Environmental Protection Agency 
(CalEPA): A statewide agency dedicated to 
developing, implementing, and enforcing laws that 
regulate air, water and soil quality, pesticide use, 
and waste recycling and reduction.

California Fair Access to Insurance Requirements 
Plan (FAIR Plan): A state-established program 
created so all California property owners have 
access to basic fire insurance when access to 
coverage in the traditional market is not available 
through no fault of the property owner. 

California Office of Environmental Health Hazard 
Assessment (OEHHA): A state agency established 
to protect and enhance public health and the 
environment through scientific evaluation of risks 
posed by hazardous substances.

California Senate Bill 1000 (SB100, Environmental 
Justice in Local Land Use Planning): A statewide 
policy that requires local governments to identify 
environmental justice communities (also called 
‘disadvantaged communities’) in their jurisdictions 
and address environmental justice in their general 
plans.

Capital Mapping: The research of public, private, 
and philanthropic capital funding resources that 
are then organized and summarized to help 
explore opportunities to support affordable housing 
development and other related uses.

Climate Change: The long-term shifts in 
temperatures and weather patterns resulting 
from increases in atmospheric greenhouse gases 
caused by human activity.

Climate Hazard: (extreme weather event) A weather-
related, hydrometeorological event that can cause 
harm to humans, property, livelihoods, resources, 
and/or the environment, such as drought and flood. 

Climate Risk: An assessment based on analysis of 
the consequences, likelihoods, and responses to 
the impacts of Climate Change.

Community Rating System (CRS): A voluntary 
incentive program that recognizes community 
floodplain management practices exceeding 
minimum requirements set by the FEMA National 
Flood Insurance Program (NFIP).

Conservation: The practice of using water efficiently 
to reduce unnecessary usage.

Desalination: The process to remove salts from 
ocean water (ocean desalination) or brackish 
groundwater (groundwater desalination).

Direct Economic Impacts: The total amount of 
physical damage to buildings, infrastructure, 
agriculture, and people within a defined geographic 
area that can be directly attributed to a climate 
related weather event.

Direct Potable Reuse (DPR): The planned use of 
recycled water in an existing public drinking water 
system. Typically involves multiple phases of 
advanced purification to transform wastewater into 
a safe, reliable drinking water supply.

Disadvantaged Communities (DACs): 
(Environmental Justice Communities, Underserved 
Communities, systemically impacted communities)
A term used in the context of State and federal 
program designations to identify areas that most 
suffer from a combination of economic, health, 
and environmental burdens. Further work needs 
to be done in consultation with area communities 
who would self-determine a regional approach to 
representation terminology.   

Division of Land and Resource Protection: A 
segment of California’s Department of Conservation 
that works with landowners, local governments, and 
researchers to conserve farmland and diverse open 
spaces.

Drip Irrigation: A system that delivers water directly 
to plan roots through a network of tubes or pipes, 
which achieves increased water efficiency when 
compared to conventional spray irrigation.
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Economic Impact: The financial effect an event or 
circumstance on a person or situation.

Environmental Justice: The fair treatment and 
meaningful involvement of people of all races, 
cultures, incomes, and national origins with respect 
to the development, adoption, implementation, and 
enforcement of environmental laws, regulations, 
and policies. (California Code, Government Code - 
GOV § 65040.12 e, 2020)

Environmental Justice Community: See 
Disadvantaged Community.

Expected Annual Losses (EAL): A quantitative 
calculation derived from FEMA’s National Risk 
Index economic model, using a dollar-denominated 
measure of the direct economic impact of extreme 
weather by census area, and the product of three 
variables: exposure to a particular hazard, the 
annualized frequency of that hazard, and the 
associated historic loss ratio. 

Federal Emergency Management Agency (FEMA): 
An agency of the US Department of Homeland 
Security that supports citizens and emergency 
personnel to build, sustain, and improve the 
nation’s capability to prepare for, protect against, 
respond to, recover from, and mitigate all hazards.

FEMA National Risk Index: A dataset and online tool 
that leverages available data for 18 natural hazards 
and community risk factors to help illustrate the US 
communities most at risk.

First Street Foundation Flood Model: A nationwide 
probabilistic flood model that shows any location’s 
risk of flooding from rain, rivers, tides, and storm 
surge. It builds off of decades of peer-reviewed 
research and forecasts how flood risks will change 
over time due to changes in the environment.

Gap Financing: (affordable housing finance gap) The 
funding needed beyond raised revenue to develop 
and operate an affordable housing property.

General Circulation Model: A mathematical model 
capable of representing physical atmosphere and 
ocean processes to simulate response of global 
climate to the increasing greenhouse gas emission.

Greywater: (gently used water) Domestic wastewater 
from non-toilet plumbing systems, such as sinks, 
showers, bathtubs, washing machines, and 
dishwashers.

Hazus: A FEMA natural hazard analysis toolkit 
providing standardized tools and data for estimating 
risk from earthquakes, floods, tsunamis, and 
hurricanes.

Imported Water: Any water source transferred into 
the Region, primarily by the State Water Project 
and Colorado River Aqueduct.

Indirect Potable Reuse (IPR): The planned use of 
recycled water in an existing water source, such as 
a groundwater basin or reservoir, that is used for 
Potable water after further treatment.

Infiltration: The process of water, generally from 
precipitation, percolating from the surface into the 
ground. It can help recharge local groundwater 
supply when it occurs or is performed over aquifers.

LEED (Leadership in Energy and Environmental 
Design): is a voluntary and globally-recognized 
green building rating system that provides a 
framework for healthy, highly efficient, and cost-
saving green buildings, which offer environmental, 
social and governance benefits.

Localized Onsite Water Reuse: Systems within 
various structure types (e.g., homes and 
businesses) that allow for reuse of Greywater and 
other source water (e.g., condensate) on a project-
specific or local level.

Loss Ratio: The quantitative relation of financial 
losses to gains in a given situation.

Low Flow Diversion: A structural system that diverts 
potentially polluted water to be treated, usually at a 
regional Wastewater Treatment Plant, before being 
discharged or to provide additional sources of water 
for reuse.

Low-Income Housing Tax Credits (LIHTC): As 
established in Section 42 of the Internal Revenue 
Code, a reduction in an entity’s federal and/or state 
tax obligation granted in exchange for investing in 
lower-income housing developments. 

Low-Income Housing Tax Credits Basis Boost: An 
increase in the amount of tax credits provided to 
a low-income housing property that increases the 
property’s maximum allocation and allowing it to 
generate more value. 

Macroeconomics: The study of large-scale and long-
term aspects of the economy including total value of 
goods and services, growth rates, and employment. 
There are broad supply and demand affects, 
including impacts on investment, consumption, 
trade, labor supply, capital stock, technology, and 
energy, food, and other inputs.

National Flood Insurance Program (NFIP): A public-
private partnership managed by FEMA that offers 
flood insurance to help reduce the financial and 
social impact of flooding. 
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National Interagency Fire Center (NIFC): An 
organization including the fire management 
programs of each federal fire agency and other 
partners.

National Oceanic and Atmospheric Administration 
(NOAA): An agency within the United States 
Department of Commerce that focuses on the 
conditions of the oceans, major waterways, and the 
atmosphere.

Non-potable: Water that is not suitable or safe for 
drinking, washing, or bathing, but typically suitable 
for other uses, such as toilet flushing, clothes 
washing, and landscape irrigation.

Physical Risk: Describes dangers to physical assets.
Potable Water: Water that is suitable and safe for 

drinking, washing, or bathing, as regulated by local, 
state, and federal requirements. Most municipal 
supplies are from groundwater pumping or surface 
water like rivers or lakes and are treated to a quality 
standard.

Region: San Diego County, Imperial County, Tribal 
Nations within San Diego County and Imperial 
County, and Mexico Border Cities Tijuana, Tecate, 
Mexicali, and Rosarito.

Regional Recycled Water: Practices and programs 
where wastewater is highly treated to be used for 
drinking water supply, or reclaimed water used 
for Non-potable purposes. Distinct from Localized 
Onsite Water Reuse, as it takes wastewater from 
a larger area, rather than from onsite, for broad 
distribution of recycled water effluents.

Resilience: The ability to cope with and recover from 
the impacts of Climate Change.

Resilience Investments: The funding of projects 
and initiatives that contribute to adaptation to the 
impacts of Climate Change.

San Diego County General Plan (General Plan): A 
long-term planning document for the unincorporated 
area of the county that provides a comprehensive 
framework for landuse and development.

Sewershed: An area of land where all underground 
conduits of water and wastewater flow to a single 
end point. In this Region, the single end point is a 
Wastewater Treatment Plant.

Social Vulnerability Index (SVI): A database and 
mapping application designed to identify and 
quantify demographic and socioeconomic factors 
(e.g., poverty, lack of access to transportation, and 
crowded housing) that adversely affect communities 
that encounter hazards and other stressors. 

Soft Subsidy: A funding program from public or 
charitable sources for a real estate development 
with no interest or a below-market rate of interest 
and lenient terms. The ‘softest’ funding often 
consists of grants and deferred payment loans. 
Less ‘soft’ are low interest amortizing loans.

Special Flood Hazard Area (SFHA): The area that 
will be inundated by the flood event having a 1% 
chance of being equaled or exceeded in any given 
year. Requires enforcement of NFIP’s floodplain 
management regulations and the purchase of flood 
insurance.

Stakeholder: The people or representatives that were 
engaged to inform water supply challenges and 
opportunities for this Region. It is acknowledged 
that everyone is considered a stakeholder when it 
comes to water supply. 

Stormwater: Water that comes from precipitation 
events, such as rainfall, snow, or snowmelt. It falls 
on the ground and can infiltrate through permeable 
surfaces or flows off impermeable surfaces, 
like rooftops and pavement, and is collected by 
municipal Stormwater systems and/or discharged to 
surface water bodies.

Stormwater Collection, Onsite: Amassing 
Stormwater for local use, such as cistern storage 
under a park for onsite irrigation. 

Stormwater Collection, Regional: Amassing 
Stormwater from a larger area and routing it to 
regional infrastructure systems such as reservoirs, 
recycled water plants (e.g., via low flow diversions), 
or groundwater aquifers. 

Stormwater Reuse: (rainwater reuse, rainwater 
harvesting) A type of Non-potable Water Reuse 
where Stormwater is collected and used for Non-
potable uses such as toilet flushing, irrigation, and 
some washing machines. 

Tax Credits: A feature of federal tax law – and some 
State tax laws, including California’s – that gives 
tax incentives for investment in developments that 
meet certain public policy objectives (e.g., low-
income housing). 

Transition Risk: The potential cost to society when 
changing strategies to adapt to Climate Change.

Underserved Communities: See Disadvantaged 
Communities. 

United Nations Principles for Sustainable 
Insurance Initiative (PSI): A global framework for 
the insurance industry to address environmental, 
social and governance risks and opportunities. 
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US Environmental Protection Agency (EPA): 
A federal agency dedicated to the protection of 
human health and the environment.

US Federal Insurance Office (FIO): An agency of the 
US Treasury Department that has the authority to 
monitor all aspects of the insurance sector. 

Wastewater Treatment Plant (WWTP): A facility that 
removes and eliminates contaminants from sewage 
before it reaches aquifers or natural bodies of water 
or is reused.

Water: A colorless, transparent, odorless liquid that 
forms the seas, lakes, rivers, and rain and is the 
basis of the fluids of living organisms.

Water Management: Strategies for efficient and 
effective use of water resources, including irrigation, 
storage, and conservation.

Water Recycling: The practice of treating and reusing 
wastewater for irrigation or other Non-potable 
purposes.

Water Reuse: (water recycling, water reclamation) 
The collection, treatment, and recycling of 
reclaimed water from a variety of sources for 
beneficial purposes, such as: agriculture and 
irrigation; domestic functions such as toilet flushing, 
irrigation, and some washing machines; Potable 
water supply; groundwater replenishment; industrial 
processes; and environmental restoration.

Water Rights: The legal permission to use a 
reasonable amount of water for a beneficial 
purpose. Typically regulates how public and private 
landowners use water from a specified source and 
protect the use of the water.

Watershed Protection Program: County of San 
Diego’s program to ensure waterways are protected 
from pollutants entering the County’s storm drain 
system.
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Appendix A: Menu of Water Strategy Opportunities
The Menu of Water Strategy Opportunities summarizes potential opportunities for enhancement for water sustainability and water policy practices and programs to support Regional water accessibility, quality, reliability, and affordability. The 
applicability of each potential water strategy is assessed by each Focus Area. The Menu of Water Strategy Opportunities is intended to serve as a high-level tool for decision-makers to assess potential solutions to meet community needs, as well as 
to highlight potential opportunities for strategic partnerships between water districts, municipalities, local non-profits, or at the binational scale. The identification of anticipated water impacts may also be useful for the purposes of identifying relevant 
resource and funding opportunities and to link potential solutions to local priorities.

Legend:

SSS = Potential water strategy has a high applicability to focus area

SSS = Potential water strategy has a medium applicability to focus area

SSS = Potential water strategy has a low applicability to focus area
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WATER INFRASTRUCTURE IMPROVEMENTS

1.01 Continued efforts to diversify water supply: In Focus Areas with only one source of water, efforts should be undertaken to further evaluate the cost-benefit of alternate sources to diversify the supply and 
increase reliability. SS SSS SSS SSS SSS P

1.02
Technical design support for agencies with fewer resources: A regional technical support team could help smaller agencies and communities identify practical water supply solutions targeted to specific 
community needs. This support could help improve affordability by supplementing resources and reducing overhead costs of providing water, as well as lead to improvements in water access for areas that 
currently are not or insufficiently served.

SS SSS SSS SSS SSS P P P

1.03 Opportunities to expand water recycling infrastructure: This would include converting WWTP to recycled water systems; expanding IPR and DPR, where practical; route stormwater flows to recycling 
infrastructure. This will require coordination with the managing agencies who can provide more information on system infrastructure, capacity, etc. SSS S SS SS SSS P

1.04
Best land use types for localized, on-site reuse: Examples include institutional sites, hotels, etc. Conversations between municipalities, developers, and site management about how resources could most 
effectively be allocated to coordinate the development of municipal programs to review, permit, and approve localized on-site reuse systems would be valuable. These systems may help affordable housing 
and other development projects save on water bills in the long term. 

SSS SS SS SS S P P

1.05
Rebates for greywater systems: Municipalities can consider reducing permit fees, offering rebates, or reduced sewerage fees for greywater, condensate reuse, or stormwater collection reuse systems, as 
they may be cost-prohibitive for some wanting to implement, reducing the return on investment. By incentivizing greywater systems, Focus Areas can improve reliability by encouraging localized reuse of water, 
thereby reducing demand on strained water sources. In addition, this can help reduce long-term costs of purchasing water.

SS SS SS SS SS P P

1.06 Expansion of stormwater collection and use: Conduct stormwater collection and use feasibility studies to identify locations where stormwater could be routed to existing or new water recycling, above and 
below-ground storage infrastructure, or groundwater basins for use. SSS SSS SSS SSS SSS P

1.07 Increased transboundary coordination: Transboundary coordination between the US, Mexico, and Tribal Nations, specifically on increased stormwater collection and groundwater management, may serve 
to benefit both parties given the shared resources, specifically watersheds and groundwater basins. Evaluate the feasibility of multi-jurisdictional infrastructure. SSS SSS SSS SSS SSS P P

1.08 Assessment of non-SGMA groundwater conditions: Conduct groundwater aquifer studies in non-SGMA areas that are currently used for water supply. Identify opportunities to increase groundwater aquifer 
capacities toward sustainable groundwater management. Solutions include infiltration of stormwater and recycled water and desalinating brackish groundwater for use. SSS SSS SSS SSS SSS P P P

1.09 Dam retrofit study: Identify funding and resources to support actively retrofitting existing dam and reservoir infrastructure and management to avoid loss of service; consider studies to increase the capacity of 
reservoirs. SSS S S S SSS P

1.10 Dam safety study: Work with dam safety agencies to consider the adoption of a (risk-informed) portfolio management program to inventory existing conditions of dams and reservoirs and prioritize needed 
infrastructure investments for storage capacity improvements and risk reduction. SSS S S S S P

1.11
Technology review: Work with the academic community to study water supply infrastructure solutions to identify upcoming technologies towards sustainable water management; examples include better 
desalination practices, stormwater treatment technologies, etc. Coordinate with academic institutions to provide technical support to communities that would benefit from additional guidance towards making 
water sustainability decisions framed around micro-adaptations. 

SSS SSS SSS SSS SSS P

WATER USE IN AGRICULTURE

2.01 Conversion to drip irrigation: Drip irrigation line implementation has become increasingly more affordable with resources and funding for broad implementation. It can be considered by farms with crops that 
can be sustained through this type of irrigation. SSS SSS SSS SSS SSS P P

2.02 Leak detection technologies: Leak detection technologies may provide benefits to farming communities towards more efficient use of water. Leak detection technologies may provide monetary benefits 
depending on location and water rates, but likely are most practical for large-scale farms with daily irrigation needs. Specialty crops, such as wine grapes, would benefit from these types of systems. SSS SSS SSS SSS SSS P P P

2.03
On-site stormwater infiltration: Providing areas for stormwater to pond and infiltrate back into the soil can provide crop benefits as well as groundwater recharge benefits, especially if groundwater wells 
are used for irrigation. Grading and earthwork improvements could be done on small or large scales via heavy equipment rental and creating low points and stormwater ponding areas throughout a farm. This 
should only be done if no harmful fertilizers or pesticides are used to be protective of underlying groundwater quality. 

SSS SSS SSS S SSS P P

2.04

Localized, on-site reuse / stormwater collection and use: Stormwater collection and use on-site can be an expensive solution due to storage and treatment requirements. However, if a stormwater 
collection cistern is connected to a localized, on-site reuse treatment system that may be employed for crops that require washing which can be reused, this may be a more economical solutions to save water 
and costs. Applicable to crops that require washing that can be reused and combined with stormwater collection. Regional stormwater collection specifically for farm irrigation use may be another opportunity to 
explore with various partnerships with nearby municipalities. 

SS SS SS SS SS P P P

2.05

Consider expanding the availability of free or low-cost compost and mulch: Some, but not all, waste management programs in the Region already offer free or low-cost compost and/or mulch. 
Incorporation of compost in soil not only helps manage crop waste but improves retention of water and allows efficient transfer through the soil, helping plants receive maximum benefit for growth. Mulch helps 
conserve and extend available water, as well as protect the soil from erosion, suppress weeds, and help buffer against temperature extremes. These benefits help produce higher yield using the same amount 
of water. Implementing composting and mulching systems range in cost but are generally applicable to farms of all sizes.

SS SS SS SS SS P P
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Legend:

SSS = Potential water strategy has a high applicability to focus area

SSS = Potential water strategy has a medium applicability to focus area

SSS = Potential water strategy has a low applicability to focus area
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WATER USE IN AGRICULTURE, CONTINUED

2.06 Biochar: Made from the combustion of organic material, biochar can be used as a soil amendment to restore degraded soils, retain water, and improve agricultural productivity. It also serves as a carbon capture 
mechanism. While biochar has great potential in agriculture, a better understanding is needed of Regional availability of biochar as a usable waste product, local applicability, and costs and quantifiable benefits. SS SS SS SS SS P P

2.07
Cover crops: Cover cropping involves planting close-growing crops to cover the soil after harvest of the primary crops. Cover crops are used primarily to provide soil protection between periods of normal crop 
production, but also helps improve soil health, enhance water availability, prevent weeds and pests, and increase biodiversity. This practice requires more investment than mulching, but cover crops can also 
be sold and yield return, so it may be better suited for moderate to large farms.

SS SS SS SS SS P

2.08 Tiered pricing: Tiered water pricing would enable the sale of water at different rates depending on usage, specific to farmers based on their needs and drought resilience parameters. This would encourage 
more efficient water use and incentivize sustainable agricultural practices that prioritize water conservation, and drought resilience. Compliance with Proposition 218 should be carefully evaluated. SSS SS SS S S P

2.09
Agricultural innovation hub: A centralized initiative can be created that facilitates the adoption and dissemination of innovative water- saving technologies among local farmers. The hub could serve 
as a resource center, providing information, demonstrations and technical support to encourage farmers to implement and integrate water-efficient technologies at scale and impact surrounding farming 
communities.

SS SS SS SS SS P

2.10
Explore crop water demands and fiscal viability to potentially support a focused regional CropSWAP program: Perform an assessment on water needs by crop, allowing for targeted support for the 
conversion to economically productive but water-light crops. A program similar to Rancho Water’s CropSWAP Program could be explored for the San Diego region and developed in partnership with other 
stakeholders.

SSS SSS SSS SSS SSS P P

2.11
Farmer-centric water trading markets: Facilitate the buying and selling of water rights and allocations among agricultural stakeholders with a focus on timing that sale so that it is beneficial for production. 
These markets prioritize the needs of farmers, allowing them to optimize water usage, respond to drought conditions, and make informed decisions regarding irrigation practices. May be challenging to 
implement in the Mexico Border Cities given the jurisdictional boundaries. (see also Option 5.9 for participation in broader surface water market)

SSS SSS SSS SSS S P P

2.12
Farmer-centric water offset market: Similar to carbon offsets, establish a system where farmers can generate water offsets by implementing water-saving practices and then sell these offsets to other 
farmers in need with limits on the number of offsets a farmer may purchase. This would allow for farmers to plan while also generating additional revenue for water-savers. May be challenging to implement in 
the Mexico Border Cities given the jurisdictional boundaries. 

SSS SSS SSS SSS S P P

2.13

Grant support for producers with fewer resources: While many opportunities for funding to support water sustainability are available, applications are often resource and labor intensive. This is challenging 
for smaller and underserved farms and producers, and businesses with a tight bottom line and limited resources. A regional grant application support program could be enacted to both help these smaller 
users to identify applicable binational, federal, and local grants, make initial contact with the funding agency, and support initial stages of the application completion. Funding support can also address water 
accessibility by getting resources to underserved areas. (see also Option 5.6, which discusses grant support for other non-agricultural users)

SSS SSS SSS SSS S P P

WATER CONSERVATION

3.01 Enhanced rebates and incentives: Rebates targeted at removing non-essential turf as well as other incentives to reduce urban water demands, including through low-water use landscape plantings and 
inexpensive water leak detection technologies, may have impactful results. SSS SSS S S S P

3.02 Conservation consideration in overall water management planning: Ways to reduce water use could vary from single family residence reduction strategies (e.g., low flow fixtures, inexpensive leak 
detection technologies [e.g., Flume], incorporated greywater or stormwater reuse systems) to agricultural efficiencies. SS SS SSS S S P P

EDUCATION

4.01
Regional consolidation of materials: While many educational resources exist regarding water sustainability, they are often hosted by the individual agency or municipality on their own website. As such, 
water users may not fully understand what resources are available to support them. A single landing page would benefit residents, allowing for comprehensive resources to be targeted to specific user-scaled 
needs, potentially addressing accessibility (e.g., greywater system implementation), water quality (e.g., quality of private water wells), and affordability (e.g., water bill assistance programs). 

SSS SSS SSS SSS SSS P P P

4.02 Regional water awareness campaign: A well-branded Regional campaign emphasizing shared resources could encourage reduced domestic water use via in-person assemblies at local schools and other 
outreach methods. Such a campaign will also help consolidate region-wide messaging and terminology with respect to water sustainability programs. SSS SSS SSS SSS SSS P P P

4.03

Development of Skilled and Trained Workforce: Water sustainability projects often include water conveyance infrastructure improvements and providing water supply infrastructure solutions on project 
specific (e.g., greywater reuse) and large scales (e.g., regional stormwater collection cisterns), which requires a highly skilled and trained workforce. Evaluate partnership opportunities between local water 
districts, schools, local labor groups such as plumbers, and others to invest in paid training and apprenticeship-type programs via scholarships, simultaneously empowering local workers and operators 
while providing skilled labor to the agencies that need the support. Such a program would have equity-based benefits by focusing workforce development programs in lower-income communities, areas with 
historically fewer professional opportunities, and tailoring the training to the audience (e.g., producing materials in multiple languages, targeted by age group, providing women-focused training programs, etc.) 

SSS SSS SSS SSS SSS P P

4.04
Expanded messaging of water quality reference resources: For those residents fully reliant on private water wells as the primary source of water, the quality of that water is critical to their well-being. 
However, new residents may be unfamiliar with the potential risks associated with private water wells. Publicizing the availability of tools such as the GAMA website can empower such users to provide the 
necessary level for treatment to make their water supply safe. (see also Option 5.7 for incentivizing water quality testing kits)

SSS SSS SSS S S P

4.05

Expanded messaging on resources concerning lead pipes: Buildings constructed before 1986, may be at risk of having lead plumbing. While there is a required real estate disclosure for lead-based paint 
in homes built before 1978, a similar disclosure does not exist for lead pipes, which can have health impacts, especially for pregnant women and children. Since residents may not be aware of the potential 
risk of lead plumbing their homes and the potential impact on their health, raising awareness of this issue can empower those at risk to test their own water and encourage municipalities to make appropriate 
improvements. Since this risk is structure-dependent, the applicability by Focus Area will vary, with potentially more applicability in Mexico, where this legislation does not apply. (see Option 5.7 for incentivizing 
water quality testing kits)

SS SS SS SS SSS P P

4.06 Distribute information on development opportunities to water sustainability: Education and outreach to the public and development community on localized, on-site reuse and stormwater collection and 
use opportunities, which would increase local accessibility by providing new pathways for supply and similarly diversifying the supply portfolio. SSS SSS SSS SSS SSS P P

PAGE A-2 
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Legend:

SSS = Potential water strategy has a high applicability to focus area

SSS = Potential water strategy has a medium applicability to focus area

SSS = Potential water strategy has a low applicability to focus area
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ECONOMIC

5.01 Enhanced and new rebates and incentives: Several rebates are proposed in the sections above for urban water conservation and incentivizing stormwater use and greywater reuse with existing 
developments. Any new rebates, in addition to those already existing, should be reviewed for inclusivity and applicability to all Regional populations. SS SS SS SS SS P P P

5.02 Expand financial aid for low-income water customers: The LIHWAP program includes the majority of water utilities in San Diego County, with the exception of the City of Oceanside and Valley Center 
Municipal Water District, but none from Imperial County. Tribal Nations are also not included in the LIHWAP program due to jurisdictional limitations, although a similar program could be considered. SS SS SSS SSS n/a P

5.03 Study SDCWA Agricultural Water Rate Program: Some farmers have expressed the need for modifications to the agricultural water rate program. An evaluation of potential rate restructuring, expansion to 
supply network, or other improvements, including key agricultural stakeholders in the conversations, may help identify mutually beneficial solutions. SSS SSS SSS n/a n/a P P P

5.04
Creation of a centralized, regional financial resource: A centralized financial resource would bring together public and private contributions to support local climate resilience, water efficiency, and 
sustainable practices. This pooled fund could serve as a mechanism to provide grants, loans, and financial incentives for water users, including farmers, complementing other sources and enabling them to 
adopt climate-smart strategies and invest in innovative technologies.

SSS SSS SSS SSS SSS P

5.05 Tailor projects and programs to grant opportunities: Explore Federal and State funding opportunities for enhancements to water supply infrastructure, including grant support for Tribal Nations, 
underserved communities, and smaller water districts. Grants are available to address all facets of water – including accessibility, quality, reliability, and affordability. SSS SSS SSS SSS SSS P P P P

5.06
Grant support for agencies with fewer resources: While many opportunities for funding to support water sustainability are available, applications are often resource and labor-intensive. This is challenging 
for smaller and underserved municipalities, water districts, tribal communities, and businesses with a tight bottom line and limited resources. A regional grant application support program could be enacted to 
help these smaller users to identify applicable binational, federal, and local grants, make initial contact with the funding agency, and support the initial stages of the application completion. 

S SS SSS S SSS P P P P

5.07 Subsidize household drinking water lab tests: Explore the feasibility of targeted subsidies for household drinking water tests (i.e., for homes built prior to 1986, when lead pipes were outlawed in CA, or for 
other primary or secondary regulated contaminants based on exposure criteria). SSS SSS SSS SSS n/a P P

5.08
Local funding opportunities: As opportunities arise to invest in regional water supply reliability, including the stormwater reuse nexus, special caution should be given to balancing reliability with affordability. 
While water rates may not cover the cost of such major water supply and infrastructure project investments, other funding mechanisms could be an option to offset fixed costs, while providing other 
environmental, and social benefits. These funding opportunities can and should also be used to support areas that currently have poor or substandard water quality.

SSS SSS S S S P P P P

5.09
Participation in surface water rights market: Future opportunities may include exploration by water purveyors to determine potential benefits and applicability of voluntary water right trading markets (e.g. 
utilizing a water marketplace in which those with excess water rights may sell to those with water supply needs). A water market does not currently exist for the lower Colorado River, and the legality of such an 
option would need to be further explored. However, there are examples of similar successes, namely the Western Water Market auction platform, which serves Washington, Idaho, Oregon, Montana, and Utah.

SSS SSS SSS SSS SSS P P P

FINANCIAL RISKS AND INVESTMENTS

6.01 Identify intersection of climate hazards and infrastructure: Compare areas highly susceptible to flooding, wildfire, and extreme heat hazards to water system infrastructure to access reliability of systems 
under evolving climate conditions for future investments in resiliency and adaptation. SSS SSS SSS SSS SSS P P P

6.02 Identify intersection of climate hazards and disadvantaged communities: Compare areas highly susceptible to wildfire, flooding, and extreme heat hazards to disadvantaged communities to access 
reliability of systems in sustaining those communities under evolving climate conditions for future investments in resiliency and adaptation. SSS SSS SSS SSS SSS P P P P

6.03 Collect data for Mexico Border Cities: Comparable data is needed for Mexico Border Cities to assess climate hazards, financial impacts, and water considerations as compared to rest of the Region. n/a n/a n/a n/a SSS P

6.04
Increase stakeholder education and outreach: Education and outreach to the public on climate-related risks and available resource opportunities to improve resilience would provide opportunity for 
individuals to make informed decisions. Public education and outreach may also have the added benefit of encouraging personal connections to climate change solutions, thus resulting in localized changed 
behaviors. 

SSS SSS SSS SSS SSS P P

6.05
Develop regional benchmarks and comparable data across the Region: Baseline analysis used both local and national data to estimate impacts to the Region. Integrating local expertise and emerging 
climate impact data can be integrated to improve FEMA’s baseline data and modeled results for financial impacts. For example, local information related to coastal flooding and erosion could improve 
estimates. 

SSS SSS SSS SSS SSS P P P

6.06 Establish policy and standards: Effective climate adaptation and hazard mitigation is most effective when embedded in policies, regulations, standards, and planning protocols across government, business, 
and community sectors. Alignment in local guidance reduces vulnerability and increases resilience. SSS SSS SSS SSS SSS P P P P

6.07 Identify gaps in existing programs: Evaluate existing programs for fire, floods, and extreme heat hazards to determine where gaps exist to encourage targeted solutions. SSS SSS SSS SSS SSS P P P P

6.08 Increase utilization of Federal and State insurance: Encourage participation in insurance programs as a financial risk management strategy. Participation in insurance programs transfers financial risk from 
policyholders to insurance agencies, thus providing financial protection against losses related to climate hazards. SSS SSS SSS SSS n/a P

6.09 Subsidize insurance: Explore the feasibility of subsidizing insurance deductibles especially for those in disadvantaged communities SSS SSS SSS SSS SSS P

6.10 Improve utilization of existing programs: Collaboration among entities in pursuing state and federal funding opportunities promotes targeted action in addressing climate hazards and makes it easier for 
each entity to benefit from available resources. SSS SSS SSS SSS SSS P P P P

6.11 Apply state of California recommendations and tools: There are multiple state-level studies with recommendations and tools available for assessing and managing climate hazards for the state of 
California. These resources can be utilized by the Region to prioritize investment recommendations. SSS SSS SSS SSS n/a P P P P

6.12 Utilize financial impacts analysis to inform affordable housing investments: Identifying the intersection between disadvantaged communities and communities with high financial risk due to climate 
change, provides an opportunity to target communities best served by affordable housing. SSS SSS SSS SSS SSS P
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Legend:

SSS = Potential water strategy has a high applicability to focus area

SSS = Potential water strategy has a medium applicability to focus area

SSS = Potential water strategy has a low applicability to focus area
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DEVELOPMENT AND AFFORDABLE HOUSING, SAN DIEGO COUNTY (These solutions are not directly applicable to the other Focus Areas)

7.01
Amendments to local stormwater codes to encourage water reuse: Amending codes to allow stormwater to be stored for longer periods of time, up to several months instead of 36 hours, to supply 
irrigation demand, would facilitate and encourage greater reuse of stormwater. This must be done in coordination with vector control agencies and health department requirements to continue to ensure publish 
health and safety.

SSS SSS n/a n/a n/a P P

7.02 Funding sources for water reuse features: Securing funding sources to cover costs associated the design, construction and ongoing operation and maintenance of innovative water reuse features, which 
can be done in partnership with mission-aligned philanthropic organizations and make these improvements cost-neutral. SSS SSS n/a n/a n/a P P P

7.03 Development of financing options: Develop the most streamlined and impactful types of financing, such as a revolving loan fund. Programs that do not require ongoing debt service payments are generally 
more favorable to developers, owners, and operators of affordable housing properties to prevent limitations in cash flow and operating reserves. SSS SSS n/a n/a n/a P P

7.04 Financial incentives for water sustainability measures: Work with San Diego Housing Commission and City of San Diego to provide financial incentives in conjunction with subordinate financing for 
affordable housing, such as score improvements or increased award amounts for implementation of water conservation measures SSS SSS n/a n/a n/a P P P

7.05 Non-financial incentives for water sustainability measures: Examples include streamlined and expedited permitting review, by-right zoning on sites where a rezoning would otherwise be needed, density 
bonuses, and impact fee waivers. SSS SSS n/a n/a n/a P P

DEVELOPMENT AND AFFORDABLE HOUSING, REGIONWIDE

8.01

Regional water quality assessment and participation in the 2023 Drinking Water Needs Assessment: It is recommended that the non-assessed water suppliers, representing 80% of the population in San Diego 
County, be encouraged to participate to enhance the robustness of the results, that data be updated by individual water suppliers, and that Tribal Nations be included in the assessment given their integration 
with regionwide water supply. For smaller districts with limited resources, consider offering technical support from better-staffed agencies. Imperial County is already fully participating, and the SAFER program 
does not assess the Mexico Border Cities. The SAFER program is designed around the same water metrics assessed in this report, so benefits to all four would be anticipated.

SSS SSS SSS n/a n/a P P P P

8.02
Regionwide water affordability assessment: Expand the study in this report, completed at the tract level, beyond just municipal rates, to also include the cost of accessing water via private water wells 
(including treatment and O&M), hauling water, and paying for water service through a bottled water company. This will require input from local water districts and community planning groups (where a district 
does not exist). 

SSS SSS SSS S SSS P

8.03 Regionwide water accessibility assessment: An infrastructure-based assessment addressing all communities in the Region is highly recommended, as it would inform the condition of regional infrastructure to 
provide water to millions of people. Such an assessment would require the participation of all local water districts or municipalities and community groups in areas without a municipal system. SSS SSS SSS SS SS P
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Appendix B: Water Consideration Metrics Overviewi

Metric Western San Diego County Eastern San Diego County Tribal Nations Imperial County Mexico Border Cities
Water Reliability 
(Analysis Supported)
Water supply diversification, where a higher 
number of available sources, combined with a 
higher dependability of each source, results in a
higher level of reliability, as compared to other 
focus areas with fewer and less dependable 
sources.

Overview: Diversified water supply portfolio;
still heavy reliance on imported water but
plans in place to further diversify.

Takeaway: Water Reliability is characterized 
as High, due to existing diversification and 
numerous water sources in the Focus Area.

Overview: Mainly supplied by groundwater 
with generally unknown water quality and
quantity conditions, with some communities 
relying on hauled water.

Takeaway: Water Reliability is characterized 
as Low. There are opportunities to increase 
the types of water sources available.

Overview: Mainly supplied by groundwater 
with generally unknown water quality and 
quantity conditions; challenges with either 1) 
securing water rights, or 2) obtaining funding 
for water infrastructure to exercise water 
rights and access the water.

Takeaway: Water Reliability is characterized 
as Low. There are opportunities to increase 
the types of water sources available.

Overview: Only one water source (imported 
from the Colorado River) but IID holds the
most senior water rights to this source.

Takeaway: Water Reliability is characterized 
as High, due to dependability of the primary 
water source. There is opportunity, however, 
to diversify water sources and reduce 
dependency on the Colorado River.

Overview: High reliance on imported water 
from the Colorado River as a primary water 
source in addition to water infrastructure and
quality challenges.

Takeaway: Water Reliability is characterized 
as Low. Opportunities exist particularly for 
diversifying water supply sources.

Water Affordability 
(Analysis Supported)
Portion of household income allocated to 
paying for water, where high affordability means 
that a lower portion of income is required for the 
same volume of water, as compared to focus 
areas that require a higher portion of income for 
the same volume of water.

Overview: Rates vary by water district/
provider and are generally higher compared 
to other Focus Areas due, in part, to water
infrastructure projects required to supply
water to customers. However, income is
also higher in this Focus Area, balancing
out higher rates.

Takeaway: Water Affordability is characterized 
as Low. There is a need to consider ways 
to improve water affordability, including for 
agriculture production.

Overview: Reliance on local sources has the
potential to keep costs low, but there is great 
variability in individual affordability, given the
availability of municipal supplies, the condition 
of existing private water wells, ability to haul 
water in, and other user-specific factors. 

Takeaway: Water Affordability is characterized 
as Average. Opportunities exist to address 
high cost variances associated water 
transport, testing, and other needs, including 
for agriculture production.

Overview: Reliance on local sources has the
potential to keep costs low, but there is great
variability in individual affordability, given the
availability of Tribal supplies, the condition of
existing private water wells, ability to haul 
water in, and other user-specific factors.

Takeaway: Water Affordability is characterized 
as Average. There are opportunities to 
address cost variability through water supply 
diversification, infrastructure and groundwater 
well upgrades.

Overview: Senior water rights and imported 
water infrastructure generally keep water 
rates low, especially for agricultural
customers who purchase water directly from 
IID.

Takeaway: Water Affordability is characterized 
as High, due to senior water rights, use of 
low-cost water infrastructure, and agreements 
that offset water costs.

Overview: Municipal rates are high relative to 
other Focus Areas and many users rely on
bottled water where there is low confidence in 
water quality.

Takeaway: Water Affordability is characterized 
as Low, due to high municipal water costs 
and common practice of relying on bottled 
water for consumption.

Water Quality 
(Research Supported)
Based on the known sources of water and their
ability to be used for human consumption, 
higher quality can also align with the level of 
treatment required and absence of pollutants.

Overview: Municipal systems are regulated
by the Safe Drinking Water Act; these 
systems serve the vast majority of users.
Those solely reliant on private water wells
may have poor quality depending on
groundwater well, and distribution system
conditions.

Takeaway: Water Quality is characterized as 
Average, in which those served by existing 
municipal systems tend to have higher water 
quality than those who rely on groundwater 
wells. Additional groundwater quality testing 
is recommended for detailed analyses.

Overview: Where available, municipal 
systems are regulated by the Safe Drinking
Water Act. However, for private water wells,
quality may be poor depending on 
groundwater, well, and distribution system
conditions.

Takeaway: Water Quality is characterized as 
Unknown, due to existing gaps in available 
groundwater well water quality data across 
the Focus Area.

Overview: Where available, municipal
systems are regulated by the Safe Drinking 
Water Act. However, for private water 
wells, quality may be poor depending on 
groundwater, well, and distribution system
conditions.

Takeaway: Water Quality is characterized as 
Unknown, due to existing gaps in available 
groundwater well water quality data across 
the Focus Area.

Overview: Municipal systems are regulated 
by the Safe Drinking Water Act; these 
systems serve the vast majority of domestic 
users.

Takeaway: Water Quality is characterized as 
Average, with higher water quality provided 
by municipal systems, and opportunity to 
measure and improve groundwater well water 
quality.

Overview: While Mexico does have federal 
drinking water quality standards, even those 
with access to municipal systems generally
prefer to use bottled water due to potential
contamination along the conveyance
infrastructure.

Takeaway: Water Quality is characterized 
as Low, due to potential contamination 
during water conveyance within existing 
infrastructure.

Water Accessibility 
(Research Supported)
Based on the presence, condition and 
connectedness of water conveyance 
infrastructure within a focus area, a higher
level of accessibility aligns with higher usability 
via the available infrastructure, where highly 
connected communities within a focus area 
would have a higher level of accessibility, as
compared to lesser connected focus areas.

Overview: Some municipalities have 
robust water master planning documents 
in place, but some may not be updating 
these on frequent time scales. Water main 
breaks occur and may impact underserved 
communities. Some residents are solely
reliant on private water wells, which may 
need upgrades or to dig deeper wells as 
aquifer levels drop; power outages, including
planned public safety outages, also impact
ability to produce water.

Takeaway: Water Accessibility is characterized 
as Average, with opportunities to update 
aging infrastructure, reduce water main 
breaks, and identify ways to increase water 
access in areas reliant on groundwater wells.

Overview: Municipal water supply is not 
available to some areas. Local wells and
pumps may need upgrades; may need to
dig deeper wells as aquifer level drop; power 
outages, including planned public safety 
outages, impact the ability to produce water. 
If wells are not producing, potable water must 
be hauled in.

Takeaway: Water Accessibility is 
characterized as Low, with opportunities to 
improve and expand water infrastructure, 
upgrade private groundwater wells, and 
address power outage impacts to water 
access.

Overview: Despite holding Winters rights to 
access water, municipal water or imported 
water is largely unavailable to many Tribal 
Nations due to lack of funding to construct
distribution infrastructure. Local wells and 
pumps may need upgrades, including drilling 
deeper wells, and power outages may impact 
the ability to produce water.

Takeaway: Water Accessibility is 
characterized as Low. Opportunities exist 
to support productive Tribal access to their 
water rights, improve and expand water 
infrastructure, upgrade private groundwater 
wells, and address power outage impacts to 
water access.

Overview: Existing water infrastructure in 
IID is primarily for agricultural use which is 
generally well established. Municipal water
districts provide treatment for urban uses; it is
unknown of the condition of these systems.
For some developments, drinking water must 
be hauled in.

Takeaway: Water Accessibility is 
characterized as Low, with opportunities to 
identify and address infrastructure needs.

Overview: Municipal water is not provided or 
available in some areas; where it is available, 
there may be frequent water system  
shutdowns; most of the public mainly relies 
on bottled water as the primary drinking
water source.

Takeaway: Water Accessibility is 
characterized as Low. Opportunities include 
repairing and upgrading water infrastructure, 
preventing water shutdowns, and addressing 
water quality concerns.

i Appendix B provides an overview of the existing water considerations including the status of Reliability, Affordability, Quality and Accessibility for each of the Focus Area and primary takeaways of potential needs to improve each of these categories. For Reliability and Affordability, 
analysis was performed to determine the takeaways and needs as described in Chapter 2.3 per Focus Area (“Analysis Supported”). For Quality and Accessibility, an overview of each of these categories was provided per Focus Area but no new analysis was performed which has been 
identified as an emerging need throughout the Region (“Research Supported”).
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Appendix C: Water Source Diversification by Water District1 

Name Ground 
Water

Recycled 
Water

SDCWA 
Desal.

Imported Total 
SourcesSDCWA IID ConAgua Other

Alpine Unincorporated Community P P P 3

Borrego Water District P 1

Boulevard Unincorporated 
Community P 1

Campo Unincorporated 
Community P P 2

Campo Water Maintenance 
District P 1

Canebrake County Water District P 1

Coachella Valley Water District P P P 3

Descanso County Water District P 1

Descanso Unincorporated 
Community P 1

H&J Water Company P 1

Jacumba Community Service
District P 1

Jacumba Unincorporated
Community P 1

Julian Community Services 
District P 1

Julian Unincorporated
Community P 1

Laguna Mountain Mutual
Water Company P 1

Lake Morena Oak Shores
Mutual Water Company P 1

Lake Morena Views Mutual
Water Company P 1

Live Oak Springs Water System P 1

Majestic Pines Community
Service District P 1

Mootamai Municipal Water
District P 1

Mount Laguna Unincorporated
Community P 1

North Peak Mutual Water
Company P 1

Palomar Mountain Mutual
Water Company P 1

Pauma Municipal Water
District P P 2

Pauma Valley Water Company P 1

1 Information was sourced from a review of Urban Water Management Plans, Service Area Plans, the Safe Drinking Water 
Information System Water Supply Systems Database, Consumer Confidence Reports, Integrated Regional Water Management 
Plans, and directly from agency websites.
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Name Ground 
Water

Recycled 
Water

SDCWA 
Desal.

Imported Total 
SourcesSDCWA IID ConAgua Other

Pine Hills Mutual Water
Company P 1

Pine Valley Mutual Water
Company P 1

Pine Valley Unincorporated
Community P 1

Potrero Unincorporated
Community P 1

Rancho Santa Teresa Mutual
Water Company P 1

San Luis Rey Municipal Water
District P 1

Sunshine Summit P 1

Wynola Water District P 1

Bard Water District P 1

Bombay Beach Unincorporated
Community P 1

Calipatria State Prison 1

Centinela State Prison 1

City of Brawley P 1

City of Calexico P 1

City of El Centro P 1

City of Holtville P 1

City of Imperial P 1

City of Westmorland P 1

Desert Shores Unincorporated
Community P 1

Golden State Water Company
- Calipatria - Niland P 1

Heber Public Utility District P 1

Imperial Irrigation District P 1

NAF El Centro P 1

Ocotillo Unincorporated
Community P 1

Palo Verde County Water District P 1

Seeley Community Water District P 1

Baja California P P 2

Mexicali P P 2

Playas de Rosarito P P 2

Salton City Unincorporated
Community P 1

Salton Sea Beach Unincorporated 
Community P 1

Tecate P P 2
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Name Ground 
Water

Recycled 
Water

SDCWA 
Desal.

Imported Total 
SourcesSDCWA IID ConAgua Other

Tijuana P P P 3

Barona Group of the Barona 
Reservation P P 2

Campo Band of Mission Indians P 1

Capitan Grande Band of Mission 
Indians Undeveloped Sub-Region 1

Cuyapaipe Band of Mission 
Indians P 1

Fort Yuma Quechan Indian Tribe P P 2

Inaja Band of Diegueno Mission 
Indians Undeveloped Sub-Region 1

Jamul Indian Village P P 2

La Jolla Band of Luiseno Mission 
Indians P 1

La Posta Band of Mission Indians P 1

Los Coyotes Band of Mission 
Indians P 1

Manzanita Band of Mission 
Indians P 1

Mesa Grande Band of Mission
Indians P 1

Pala Band of Mission Indians P 1

Pauma Band of Mission Indians P 1

Pechanga Band of Mission 
Indians P P P 3

Rincon San Luiseno Band of
Mission Indians P 1

San Pasqual Band of Mission
Indians P P 2

Santa Ysabel Band of Mission
Indians P 1

Sycuan Band of Mission Indians P P 2

Torres Martinex Desert Cahuilla 
Indians P 1

Viejas Band of Mission Indians P P 2

California American Water
(Coronado, Imperial Beach) P 1

Camp Pendleton P P P P 4

Carlsbad Municipal Water District P P P 3

City of Del Mar P P 2

City of National City P P P 3

City of Poway P P P 3

City of San Diego P P P P 4

Escondido Irrigation District P P P 3

Fallbrook Public Utility District P P P P 4
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Name Ground 
Water

Recycled 
Water

SDCWA 
Desal.

Imported Total 
SourcesSDCWA IID ConAgua Other

Helix Water District P P P P 4

Lakeside Water District P P P 3

NAS North Island & NAB 
Coronado P 1

Oceanside Irrigation District P P P P 4

Olivenhain Municipal Water 
District P P P P 4

Otay Water District P P P 3

Padre Dam Municipal Water 
District P P P 3

Rainbow Municipal Water District P P P 3

Ramona Municipal Water District P P P 3

Rincon Del Diablo Municipal 
Water District P P P 3

San Dieguito Water District P P P 3

Santa Fe Irrigation District P P P 3

South Bay Irrigation District P P P 3

Vallecitos Water District P P P 3

Valley Center Municipal Water
District P P P 3

Vista Irrigation District P P P 3

Yuima Municipal Water District P P P 3
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Consistent with the One Water Framework, to 
optimize storage to more holistically manage 
various water resources, there may be opportunities 
to collectively manage regional water recycling, 
stormwater and storage systems in a more integrated 
manner (see diagram, opposite). Regional recycling 
plants, existing reservoirs, watersheds, streams 
and available storm drain infrastructure are shown 
in the map below. Much of the coastal storm drain 
infrastructure is located downstream of existing 

One Water Framework Initial Opportunity Assessment
Note: All reservoirs in Imperial County are above ground tanks 
which do not capture stormwater. Depicted storm drains reflect 
only a partial dataset of all storm drain infrastructure in San 
Diego County.

Legend
 Mexico Border Cities
 Tribal Nations

Natural Drainage
 Streams and Rivers
 Watershed
 Above Ground Storage

N

Infrastructure
 Existing Recycled Water
 Existing Recycled Water 

 to Planned IPR
 Planned Recycled Water
 Planned IPR
 Storm Drains

Appendix D: One Water Framework Opportunities

reservoirs; therefore, more coastal storm drain 
infrastructure may not be feasible to connect to 
existing reservoir systems. However, there may be 
opportunities to divert dam flow releases toward 
above or below ground storage and storm drain 
flows toward regional water recycling facilities. In the 
more inland areas, some storm drain infrastructure 
is located upstream of existing reservoirs; therefore, 
there may be opportunities in these areas to divert 
storm drain flows towards existing reservoirs and 
associated infrastructure. Other California jurisdictions 
are beginning to study similar opportunities. Of note, 
Moulton Niguel Water District in South Orange County 
is considering capturing stormwater and treating it to 
distribute through existing purple pipe infrastructure, 
while pursuing direct potable reuse within their 

existing water recycling facilities (SOCIRWM, 2023).
Studying One Water Framework opportunities in 
Western San Diego County may greatly optimize 
management of various sources of water and 
increase the regions abilities to store water for 
drier periods. Specifically, the multi-benefit San 
Diego County stormwater collection pilot projects 
described in Sections 3.2.1(b), 3.3.2(c), and 3.4.3(b) 
have potential to advance application of the One 
Water Framework at a multi-jurisdictional level, in 
partnership with other local stakeholders.
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One Water Framework - Integrated Management of Water Recycling, Stormwater Collection and Storage
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Stakeholder Interviews 
Stakeholder interviews and community engagement events were conducted throughout 2023. 
Twenty-eight stakeholder groups were interviewed to gather insights about a wide range of 
perspectives related to drought management and water use best practices in the Region:  
 

• Casa Familiar  
• City of San Diego Public Utilities Commission  
• City of Tucson  
• Comisión Estatal de Servicios Públicos de Tijuana (CESPT)  
• Community Housing Works  
• Conservation Grant and Agriculture Consultants  
• County of San Diego Department of Agriculture, Weights, & Measures  
• County of San Diego Department of Environmental Health and Quality (DEHQ)  
• County of San Diego Department of Flood Control  
• County of San Diego Planning & Development Services  
• Imperial Irrigation District (IID)  
• International Boundary and Water Commission (IBWC)  
• Kimley-Horn and Associates, Inc.  
• Metropolitan Area Advisory Committee (MAAC)  
• Resource Conservation District of Greater San Diego County  
• San Diego Building & Construction Trades Council  
• San Diego County Water Authority (SDCWA)  
• San Diego Farm Bureau  
• San Diego Food System Alliance  
• San Diego Regional Airport Authority  
• San Francisco Public Utilities Commission (SFPUC)  
• San Pasqual Band of Mission Indians  
• The Roman Catholic Diocese of San Diego  
• Tijuana River National Estuarine Research Reserve (TRNERR)  
• United States Navy Region Southwest  
• Wahaso Water Harvesting Solutions  
• Water University of California Irvine (UCI)  

 
 
Regional Water Assemblies 
On April 26 and October 18, 2023, the County hosted Regional Water Assemblies for 
stakeholders and community members to participate in discussions surrounding key themes of 
the Report. At the first Assembly, Chairwoman Nora Vargas gave opening remarks, followed by 
a panel with County, San Diego County Water Authority, and San Pasqual Band of Mission 
Indians representatives, while the second Assembly focused on key learnings and case studies 
from local experts in each assessment area. Additionally, Assemblies included presentations 
paired with real-time interactive polling questions, as well as time for an open comment and 
question-and-answer session to learn about varied perspectives and applied knowledge 
regarding water uses, needs, and management approaches throughout the Region.  
 
Summer Deep Dive virtual workshops  
The County hosted a six-part series of virtual workshops over the summer of 2023, to provide 



San Diego County Board of Supervisors 
April 18, 2025 
Page 2 of 2 
Attachment B – Community Engagement 
 
additional opportunities for public engagement. Workshops were designed to support meaningful 
dialogue and feedback on drought management and water use best practice strategy topic areas, 
including: stormwater collection strategies; water recycling strategies; water strategies for 
agriculture; water use strategies for implementation in affordable housing sites; and financial risks 
and investments for extreme weather and drought resilience. Each virtual 1-hour workshop 
included a brief educational context-setting on the featured topic, followed by an interactive 
session to explore, collaborate, and hear about the public’s unique experiences.  
 
Technical Working Groups  
The County hosted working meetings with stakeholder groups who have subject matter expertise 
in topics related to the Report, including the Integrated Regional Water Management Regional 
Advisory Committee and the San Diego County Farm Bureau. Technical working group meetings 
provided the opportunity to hear diverse perspectives and participate in focused in-depth 
discussions on drought management and water use best practice strategies identified in the 
Report.  
 
Public Comment  
An open comment period was held from September 5 to September 27, 2024, where the public 
had an opportunity to review and comment on the draft Report. The County team received about 
20 comments from organizations and community members, which addressed themes such as the 
assessment's timeframe and scope, geographic Focus Areas, and water considerations. 
 
County Collaboration 
In addition to external stakeholder engagement, the Report team collaborated with numerous 
internal County departments with staff who have experience in County programs related to Report 
content, and who provided technical and applied expertise and insight. Each department fulfilled 
a key role in this effort and provided insights informed by their County responsibilities and 
programs: 

• OSEJ facilitated alignment with County priorities to advance equitable and sustainable 
practices, programs, and policies.  

• DPW evaluated content for County water use feasibility studies, water conservation 
programs, and stormwater collection incentive programs;  

• Agriculture, Weights and Measures (AWM) supported inclusion of cross-connections and 
potential impacts to agriculture;  

• Planning & Development Services (PDS), Environmental Health and Quality (DEHQ), and 
Housing and Community Development Services (HCDS) analyzed incentives for 
implementation of water use strategies in affordable housing developments;  

• Finance and General Government Group (FG3), Office of Emergency Services (OES), 
and San Diego County Fire/CAL FIRE reviewed financial risks and investments for 
resilience to impacts of drought, flood, and wildfire.  
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