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Introduction 
SSMC’s Sustainability Ideas Bank advances sustainability by sharing solutions for cities and businesses 
that have proven successful elsewhere. Most ideas include contact information so leaders can talk 
directly with others who have implemented these solutions.  

 
This resource is designed to make it easier for cities and businesses to address climate change and 
other issues related to sustainability by removing the need for staff members to research the feasibility of 
ideas and for attorneys to draft new ordinances and policies. Instead, local leaders will be able to move 
quickly to adopt solutions that have already proven successful in other locations. 

The Sustainability Ideas Bank isn’t a static document. It is a continuously evolving resource that reflects 
progress that’s been made on new challenges as they arise. We welcome your suggestions for solutions 
to add to the Ideas Bank. Please send them to advocate@sustainablesanmateo.org. 

We are very grateful to the Gratitude Giving Circle and numerous individual donors who have funded this 
project. We also want to thank the many interns who have helped develop the Sustainability Ideas Bank: 
Lizzie Avila, Winston Cheng, Gabrielle Crooks, Tori Flowers, Anya Goeders, Mishika Govil, Kai Kato, 
Megan King, Acacia Lynch, Neil Nathan, Nikita Salunke, Pearl Shing-Roth, Haley Stafford. Calista 
Triantis and Kelly Wang of Stanford University; Sheridan Payne of Gonzaga University; Alyssa Horng, 
Etaash Patel and Davis Turner of Nueva School; and Sebastien Ludwig of Aragon High School. We are 
also thankful to volunteer Ryan Donnelly for his help and to Esther Conrad, Olivia Ann Kline and Alexis 
Monae Wilson for coordinating student internships at Stanford. 
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Affordable Housing 
Solutions for creating and maintaining housing options for all income 
levels 
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Business License Tax Helps Housing 
Increase the business license tax for owners of residential rental units in 
order to prevent displacement and fund affordable housing 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
The Impact 
 An increase in the business license tax on gross receipts for owners of residential rental 
properties in Berkeley raises over $5 million annually for affordable housing and homelessness 
prevention in the city. A similar increase in East Palo Alto, Calif., raises about $600,000 annually. 
 
Description 
 Proposals approved by voters in Berkeley and East Palo Alto, Measures U1 and O, apply to 
landlords with more than five residential units and increase the business license tax by 1.5 to 1.8 percent 
of gross receipts. These are general taxes with funds committed to preventing homelessness and 
funding affordable housing developments. These taxes cannot be passed on to tenants.  
 
Where It's Been Implemented  
 Voters in the City of Berkeley passed Measure U1 in 2016 with a 75 percent approval rate, raising 
the business license tax on residential rental properties by 1.8 percent of gross receipts, from 1.081 to 
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2.88 percent. This measure generates about $4 million yearly for affordable housing and homelessness 
prevention. 
 Despite having significantly fewer rental properties and a much smaller population than Berkeley, 
East Palo Alto passed Measure O in 2016 that raised the business license tax on residential rental 
properties by 1.5 percent of gross receipts. It was estimated to generate $600,000 per year.  
 
Key Drivers 
 In San Mateo County, as of 2021, the average rent for a two-bedroom apartment was $3,533 per 
month, compared to $1,833 in 2011, a significant increase for tenants. The rising value of housing was 
due primarily to a shortage of units in comparison to the number of new jobs, not improvements made by 
owners and landlords. 
 Taxing these windfall profits is a way to create funding for affordable housing without discrediting 
any of the hard work of the property owner. The tax increase acknowledges that it is the members of the 
community and their contributions that help make the location desirable to live in, and puts some of the 
profit toward building lasting, diverse communities. 
 
Key Factors for Success 
 Raising the business license tax in California requires a simple majority vote by local voters, or a 
two-thirds majority vote if it is deemed a “special tax,” meaning that it must be used for a specific purpose 
In Berkeley, the Housing Advisory Commission, a committee of affordable housing and homelessness 
prevention experts, advises the city on how to spend the tax, and  tracks how it is spent, ensuring that 
this “general tax” is used for its promised purposes.  Note that recent changes in California law allow a 
special tax to be passed by majority vote, rather than requiring a two-thirds vote, if it is placed on the 
ballot through the initiative process and not by the City Council. 
 Measure U1 in Berkeley exempts small landlords with less than five units, units with historically 
low rents and units reserved for low-income tenants at an affordable rent. New construction is exempt 
from the tax for 12 years after construction is completed in order to encourage new building. 
 
Key Obstacles 
 Cities can expect strong opposition from business and property owners to an increase in the 
business license tax. It might even result in a countermeasure like Measure DD in Berkeley. Some 
people have expressed concern about the tax being passed on to residents, but rents can be raised 
without a tax increase as long as there is local demand for housing. The tax does not change California’s 
rent stabilization law, which limits rent increases to 5 percent each year. 
 
Timeline to Implementation 
 In July 2015, the idea to raise the business license tax was introduced by the Measure U1 
campaign to the Berkeley City Council. In March-May 2016, the city did community polling to gauge what 
the community thought and valued and placed U1 on the ballot. The public approved the measure on 
November 8, 2016. 
 
History 
 The idea of taxing unearned “windfall” profits is not new. In Adam Smith’s “The Wealth of 
Nations,” often called the “Bible of Capitalism” and the foundation of market economics, he distinguishes 
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between “building rent” and “ground rent.” Building rent is the amount necessary to operate the building 
and still turn a profit. The amount above this amount is ground rent, which is driven by the desirability of 
the location. Smith suggests that ground rent be taxed for the benefit of the community that made the 
location valuable in the first place. An increase in the business license tax does so. 
 
References and Resources 
 Dr. Stephen Barton, retired Berkeley Housing Director and Co-Chair of the Measure U1 
campaign, stephenbarton@live.com, 510-215-9773 
 East Palo Alto Measure O 
 Berkeley Measure U1 

Economic & Policy Analysis of Tax 
 
 
 

Campaign Contribution Regulation 
Restrict or ban campaign contributions from real estate developers to 
elected officials 
 
 
 
 
 
 
 
 
 
The Impact 

Restricting campaign contributions from real estate developers will ensure that elected officials 
are fair in their support for or opposition to housing issues. Affordable housing solutions will be 
considered more equitably, and wealthy real estate stakeholders will present less of a barrier to 
affordable housing. 
 
Description 

In California, and the Bay Area in particular, real estate is incredibly valuable, and developers are 
some of the wealthiest and most influential stakeholders in the political realm. They are the largest 
source of political income, and this influence has significantly impeded the progress of affordable housing 
measures. Heavy campaign contributions by real estate interests have reduced trust in elected officials.  
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Restricting contributions and donations from stakeholders with a vested interest, such as real 
estate developers, will ensure that City Council members are making decisions for the good of the public. 
It will build trust in local government, accelerate affordable housing initiatives and even the playing field 
for candidates during campaigns and elections. 

 
Where It's Been Implemented 

Los Angeles has one of the most comprehensive sets of campaign finance regulations of any city 
in the nation. In January 2020, the city’s campaign finance laws were amended to include a ban on 
contributions from large developers with business before the city. 

 
Key Drivers 

Affordable housing is one of the most pressing issues in the Bay Area. Housing prices and rental 
rates are increasing at unprecedented rates, and the average income is on the decline. Workers are 
being forced to leave their areas and commute greater distances, contributing to more traffic congestion 
and greenhouse gas emissions. Younger people are also leaving the area as they cannot afford Bay 
Area rental prices at their early career stages. Passing new laws that increase the amount of affordable 
housing has proven to be extremely difficult.  

Real estate developers are perhaps the greatest barrier to updating legislation, as they do not 
profit as much from affordable housing. A study done by the Action Center on Race and the Economy 
(ACRE) found that between 2008 and 2018 the California Association of Realtors, the California 
Apartment Association and the California Building Industry Association collectively spent $10.7 million to 
help elect state officials and $44.7 million to support the legislation they wanted. Their steady 
contributions to elected officials have slowed progress on addressing the housing crisis and reduced 
trust in local government.  
 
Key Factors for Success 

Ideally, a majority of the City Council will support campaign finance regulations that include 
restrictions on developer-giving to local candidates and elected leaders. It is important that any ban on 
contributions from developers addresses all avenues of potential pay-to-play. For example, the Los 
Angeles ordinance restricts campaign contributions from developers, but does not restrict behested 
payments, fundraising contributions, or bundled contributions from developers, which means developers 
seeking to curry favor can still do so through means other than directly giving to a local elected leader 
campaign. 

Public support is essential to drive adoption of a campaign contribution ordinance. While financial 
contributors are important to campaigns, the support of a majority of constituents and the public is more 
important to most elected officials.  

After an ordinance is approved, a key factor to success is a strong, comprehensive, easily 
searchable database that will protect candidates receiving restricted donations from developers and will 
allow for meaningful enforcement of the law. In Los Angeles, the city’s ethics and planning departments 
are developing their own database. 
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Key Obstacles 
Real estate developers will likely pose the largest obstacle to this ordinance because its adoption 

will threaten a developer's ability to influence City decisions surrounding their projects. 
A comprehensive developer ban should include all entities with a minimum financial stake in the 

project, including subcontractors. Unfortunately, the Los Angeles ordinance does not apply to major 
subcontractors on development projects due to tracking issues, a potential loophole that could be 
exploited. 
 
Timeline to Implementation 

In Los Angeles, the ordinance to limit developer donations was passed in December 2019. It will 
take effect by the general election of 2022, which allows time for an accessible database to be 
developed. 
 
Next Steps 
 A city could switch to a complete public campaign financing system like in Arizona, or a system 
similar to one in San Diego, where contributions from nonindividual entities are banned. 
 
References and Resources 

Sean McMorris, California Common Cause, mcmorris23@gmail.com, 626-382-6994 
LA Ordinance on developer contribution restrictions 
LA City Council motion 
 
 
 

Housing Impact Fees 
Establish housing impact fees for developers undergoing new 
construction projects 
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The Impact 
Housing impact fees incentivize developers and landlords to offer affordable housing and 

contribute to government funds for affordable housing developments. 
 
Description 

Housing impact fees are collected on new developments to help address the "jobs-housing fit," 
meaning the range of housing affordability needs that fits the range of community incomes. These fees 
are a per-square foot, or per-unit fee assessed and are then used to fund affordable housing. 
 
Where It's Been Implemented 

A number of jurisdictions throughout San Mateo County have already enacted housing impact 
fees on residential and/or commercial developments, including Belmont, Brisbane, Burlingame, Colma, 
Daly City, East Palo Alto, Foster City, Menlo Park, Portola Valley, Redwood City, San Bruno, San Carlos, 
City of San Mateo, San Mateo County and South San Francisco. Many other cities throughout the Bay 
Area and California have taken similar measures. However, there are still some jurisdictions in San 
Mateo County that have yet to enact housing impact fees, and others that may choose to adjust them. 
 A "Grand Nexus Study" was done in 2014 with 15 San Mateo County jurisdictions, along with 
Palo Alto. By partnering to do a collaborative study, consulting costs were cut by 75 percent. The Grand 
Nexus Study also quantified the revenue if every jurisdiction within the county participated in this 
adoption and estimated that $470 million could be generated in impact fees from all developments 
proposed at that time in the county.  
 
Key Drivers 

The housing crisis has been getting worse throughout California and the Bay Area. According to a 
2020 report from the California Housing Partnership, there has been an 8 percent increase in California 
renters' income since 2000, and there has been a 40 percent increase in median rent prices, making it 
harder for renters to stay here. A family of four in San Francisco needs to make 197 percent of the area’s 
median income in order to afford a median-priced home, according to a 2019 study from the City of San 
Francisco’s budget and legislative analyst.  

Local city governments are trying to implement a number of different solutions to increase 
affordable housing, and impact fees have gained traction. Government intervention is one of the only 
ways to maintain affordable housing options in today's market economy.  
 
Key Factors for Success 

In order for impact fees to be successful, the housing market in the jurisdiction should be healthy 
enough to generate a profit that can help fund affordable housing. Ideally, cities within a county or other 
designated area will work together and conduct a collaborative nexus study to accelerate adoption. The 
Grand Nexus Study in San Mateo County should simplify the process for the remaining jurisdictions 
because much of the analysis can be adapted to those cities, which share similarities with the ones in the 
original study.  
 
Key Obstacles 

Having remaining jurisdictions without impact fees agree to fund an initial nexus study together 
may be difficult because cities work on different timelines and have varying budgets. The impact fee 
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ordinance will be adopted most easily if a collective nexus study is done to share the cost. Developers 
are likely to oppose impact fees due to the extra costs they present. 

 
Timeline to Implementation 

First, jurisdictions need to complete a nexus study demonstrating the relationship between new 
housing, jobs and the need for affordable housing. Next, a feasibility study is required to determine the 
impact of proposed fee options on developer profit. The implementation strategy needs to be determined 
for each city, including how annual adjustments will be made, alternatives to payment and details on 
appropriate government use of the fees. Finally, a housing ordinance needs to be written or updated to 
include the housing impact fee.  
 Public information from the nexus study can be used to accelerate studies of the specific 
jurisdictions and pursuing a collaborative study can reduce cost and time spent. 

The cities participating in the Grand Nexus Study in 2014 received a final report in March 2016 
from 21 Elements, a group working on San Mateo County housing needs. Subsequently, participating 
cities operated on their own timelines to adopt impact fees. After implementation, reviews of the impact 
fees were done by 21 Elements to measure their efficacy and to determine whether adjustments to the 
fees needed to be made. 
 
References and Resources 

Joshua Abrams, Grand Nexus Study Project Manager, abrams@bdplanning.com, (510) 658-
2827 

List of 21 Elements primary contacts for each jurisdiction in San Mateo County 
Guide to Housing Impact Fees in San Mateo County 
Grand Nexus Study of San Mateo County  
Association of Bay Area Governments Affordable Housing Toolkits 
San Carlos affordable housing ordinance 
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Limited Equity Housing Cooperatives 
Provide subsidies or other public financing to help lower-income families 
own their own homes  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Impact 
 Limited Equity Housing Cooperatives (LEHCs) offer an opportunity for lower-income families to 
own their homes and establish a communal responsibility that isn’t present in most multifamily 
developments. Because of the limit of equity that can be earned on resale of a member’s unit or share, 
the LEHC preserves the same number of affordable housing units over time. 
 
Description 
 A limited equity housing cooperative is a multifamily development in which tenants buy a share 
instead of renting, with restrictions to resell that unit at a certain price so equity is essentially limited, and 
affordability is preserved. LEHCs are operated and owned by groups like tenant associations and 
nonprofits. They have bylaws created by tenants in order to foster a sense of community responsibility. 
Tenants purchase a unit and pay a monthly membership fee that contributes to communal costs like 
building maintenance and reserves. 

Cities play a role in LEHC development by offering property tax breaks and low- or no-interest 
loans for purchasing and constructing a development; by supporting local nonprofits that are willing to 
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help develop LEHCs; and through right-of-first-refusal laws that allow the creators of LEHCs the 
opportunity to purchase subsidized rental properties when they are no longer subsidized. 
 
Where It's Been Implemented  
 Washington, D.C., has some of the most successful LEHCs in the nation. While the LEHCs 
themselves are developed by tenant associations and nonprofits, the local government supports the 
initiative through the Tenant Opportunity to Purchase Act and Tenant Opportunity to Purchase 
Assistance. 
 
Key Drivers 
 Currently, most affordable housing models are rentals with strict lease terms, and often the 
affordability of the units is not preserved after the original development contract expires. In Foster City, 
74 low-income units were set to become market-rate properties or begin to transition to market rate at 
the end of 2020 because the developer’s agreement with the city will sunset, meaning some tenants 
could have faced rent increases of almost $3,000. While Foster City officials moved all of the tenants 
facing displacement up on the affordable housing waiting list, there was no guarantee there would be 
enough affordable housing units or housing units with rents comparable to the previous development. 
 LEHCs, by comparison, recognize that the need for affordable housing is not transitory. While 
initial affordability comes from government assistance, that affordability is maintained through the tenants 
themselves, who agree to a certain level of resale restriction that balances individual economic prosperity 
with community affordability. 
 
Key Factors for Success 
 The support of local government is crucial to the success of limited equity housing cooperatives. 
Without substantial governmental support through public housing subsidies, low-interest loans and right-
of-first-refusal laws that allow tenants the opportunity to purchase subsidized rental properties, it can be 
difficult to bypass the initial affordability issue when purchasing and constructing a development. Zoning 
laws can also make it difficult to turn certain former single-family homes into multifamily LEHCs, like 
condominiums or duplexes. The Linden Street Homes project built by the Northern California Land Trust 
in Oakland is a building that fits in a single-family home neighborhood but is actually a limited equity 
condominium. This building functions similarly to a LEHC but there are individual mortgages rather 
than a blanket mortgage like a LEHC. 
 Since nonprofit organizations are typically the most common developers of LEHCs, it is also key 
to have not only a strong nonprofit presence, but also a strong partnership between local government 
and nonprofit affordable housing developers. 
 
Key Obstacles 
 Because LEHCs are democratically governed by the tenants themselves or a nonprofit, there is 
always a risk of affordability measures being voted out by the tenants themselves if they are frustrated by 
the limited equity. A way to avoid this is by adopting a shared appreciation model so individual wealth 
can be built while affordability is still maintained. 
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Timeline to Implementation 
 In Washington, D.C., the Tenant Opportunity to Purchase Act that allows for tenants to organize, 
purchase their buildings and create limited equity housing cooperatives has been in place since 1980 
and was amended in 2018 to no longer include single-family homes. City First Homes in D.C. is a 
nonprofit organization that is focused on tenant ownership and long-term affordability. It helps establish 
limited equity and shared equity cooperatives. 
 
References and Resources 
 Ian Winters, Executive Director, Northern California Land Trust, ian.winters@nclt.org, office: 510-
548-7878, ext. 343 
 Limited Equity Housing Cooperatives info by Local Housing Solutions 
 City First Enterprises Affordable Housing Examples 
 
 
 

Mandatory Rent Registry 
Establish an annual reporting requirement for property 
owners/managers regarding rents and other information during the 
annual business license renewal process 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
The Impact 

This registry informs the City Council about the rental market, housing trends and housing stock 
throughout the city, allowing transparency within the housing market to increase.  
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Description 
A rent registry requires property owners/managers or landlords to annually report data regarding 

residential rents and other relevant information to a citywide database. All residential rental properties, 
including single-family homes and accessory dwelling units are required to report. This information will 
allow the city to collect, monitor and analyze actual rents throughout the city in order to make fair and 
well-informed decisions regarding affordable housing.  

In El Cerrito, Calif., property owners are required to join the registry when their business license 
renewal forms are due, ensuring that there is one, clear deadline for all landlords. Failure to comply with 
the policy will result in legal enforcement and fines.  

Once a City Council approves an ordinance requiring a registry, all landlords will be required to 
keep an up-to-date and accurate account of their properties and tenants. This information will be 
compiled by the city, and a community manager will report on it every year to the City Council. 
 
Where It's Been Implemented 
 The El Cerrito City Council adopted an ordinance in May 2019 that requires an up-to-date rent 
registry. Cities such as Los Angeles and San Jose have adopted similar ordinances, but no jurisdictions 
in San Mateo County have taken this step.  
 
Key Drivers 

Wrongful eviction, although illegal, is still a significant problem in California, particularly in the Bay 
Area. Landlords are often eager to get rid of tenants with reduced rents due to rent stabilization so they 
can increase profits. One of the fraudulent methods to wrongfully evict tenants is the "owner move-in 
eviction.” In this case, landlords can evict tenants if they, or a close relative, plan to move into the 
property and stay for at least three years. However, after evicting the current tenant, the landlords often 
rent to a new tenant at a much higher price.  
 Oakland, Calif., is one city that has tried to combat this practice. In 2017 city officials noticed a 
strong spike in owner move-in evictions. They amended their housing laws to require the signing of 
paperwork confirming the move-in. However, in 2019, an investigative team at the NBC Bay Area 
obtained Oakland’s eviction records under the California Public Records Act and found that only 16 
landlords submitted the required paperwork following an owner move-in eviction, despite 71 owner 
move-in evictions occurring. The city’s lack of cohesive enforcement did not provide enough data to 
make the rent registry useful. 
 
Key Factors for Success 

In order for a City Council to support an ordinance requiring a registry, there should be strong 
renter support. Automated processing systems that are integrated across government branches make 
the rent registry process easier and require fewer staff hours. In addition, there must be good 
communication between program administrators and developers of the tracking system. 
 
Key Obstacles 

Landlords and owners of rental properties are likely to argue against a registry because of the 
program fees. There also is added expense for staff who compile the information, monitor the registry 
and report it to the City Council each year. Enforcing the ordinance requires labor, too. In a large city like 
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San Francisco, establishing and maintaining a rent registry is estimated to cost $1.7 million to $3.6 
million annually, according to a 2019 report from the city’s budget and legislative analyst. 
 
Timeline to Implementation 

In El Cerrito, the ordinance was adopted in May 2019. One month later, the policy went into 
effect. Ideally, the rent registry should be developed months ahead of time and then rolled out to be on 
the same schedule as the business license renewal program.  
 
References and Resources 
 Aissia Ashoori, Affordable Housing Analyst for the City of El Cerrito, aashoori@ci.el-cerrito.ca.us, 
510-215-4361  

Jennifer Kauffman, Rent Program Management Analyst for the Housing Authority of the City of 
Alameda, JKauffman@AlamedaHsg.org 

El Cerrito Ordinance No. 2019-03 
Alameda Rent Ordinance Regulation 20-01 
Los Angeles Rent Registry 
 
 

Missing Middle Housing 
Shifting from usage-based codes to form-based zoning codes allows for 
the integration of multi-unit housing types in walkable neighborhoods  
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The Impact 
Missing middle housing increases the affordability and availability of housing, reducing the stress 

of the worsening housing crisis on moderate-income buyers. It does so while maintaining the "small town 
feel" that current residents hope to preserve. 
 
Description 

Missing middle housing addresses the shortage of housing options for moderate-income buyers 
by offering duplexes, triplexes, fourplexes, bungalow courts, townhomes, etc. in neighborhoods. These 
types of housing support walkable cities, local retail and public transportation services. They are low-rise, 
reducing the impact on current neighborhoods in terms of view and atmosphere. They are offered at a 
price level between single-family houses and mid- to high-rise apartment buildings.  
 
Where It's Been Implemented  

Minneapolis, Minnesota, approved the Minneapolis 2040 Comprehensive Plan in December 2018 
which rezones parts of Minneapolis to allow for more “middle” housing to be built instead of the previous 
single-family requirement. After this policy was implemented, the Missing Middle Housing Pilot Program 
began taking requests for proposals (RFPs) for middle housing developments to be financed through the 
city.  

In September 2021, California legislators passed two controversial housing bills aimed at 
increasing: one that curbs single-family zoning in most neighborhoods statewide and another that allows 
local governments to build up to 10 units on single-family lots near public transit. Senate Bill 9 allows as 
many as two duplexes (two houses with attached units), increasing density to as much as four units on 
single-family lots throughout California, without local approval. Senate Bill No. 10 allows environmental 
review to be expedited for multi-unit projects near transit hubs or in urban developments. 
 Assembly Bill 2345, which took effect on January 1, 2021, allows residential projects in California 
with on-site affordable housing to get a density bonus (the maximum allowable development on the site) 
of up to 50 percent. It also lowered the below-market-rate (BMR) thresholds for “concessions and 
incentives” from zoning and development regulations that would make a project more expensive to 
construct. In addition, density bonus projects within one-half mile of a major transit stop and with direct 
access to the stop may be able to avoid minimum parking requirements. 
 
Key Drivers 
 As the middle class grows, especially with a younger generation looking for first homes, the high 
cost of housing often puts home ownership out or reach. Increasing the diversity of housing types is 
essential when considering the diversity of occupations, backgrounds and incomes today. In addition, 
many people are looking to live in walkable neighborhoods without the stress of purchasing and 
maintaining a single-family house.  
 An increase in the availability of middle housing also allows for shorter commutes for some 
workers who are forced to live outside the city due to increased housing costs. Housing closer to jobs 
lowers carbon emissions. 
 
Key Factors for Success 

Missing middle housing needs the support of current residents. As single-family homes continue 
to escalate in value, a significant portion of the population has fewer housing options, and many workers 
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are forced into longer commutes. Over time, if enough workers move away from a city, the business 
employing them may leave, too. 

This initiative needs the support of a city in order to properly finance middle housing 
developments. The good of the community is served because many people in jobs that are essential to 
the functioning of a city (such as education, service and retail) make moderate incomes and cannot 
afford single-family homes. 
 
Key Obstacles 

Conventional zoning is a principal obstacle to the integration of middle housing. It is regulated 
primarily by land use, distinguishing single-family from multi-family and commercial. Zones are also 
defined and controlled by certain numeric values, such as floor area ratio and density. This makes mixed 
middle housing in neighborhoods noncompliant with many zoning laws. Low-rise residential 
neighborhoods are typically zoned as single-family zones, which prevents structures from being 
converted to duplexes, triplexes, etc., in these neighborhoods.  

Current homeowners and residents in single-family neighborhoods will likely pose the greatest 
obstacle. They are comfortable in their current neighborhoods and may fear any change in density or the 
number of cars on their street 

Form-based coding is an alternative to conventional zoning that prevents the integration of middle 
housing. It uses the physical form of structures to determine the zoning laws rather than the usage. 
Developers also are working on creating more side-to-side twin homes and triplexes to avoid challenges 
posed by HOAs. However, this approach can create additional issues related to splitting lots and 
property identification numbers.  
 
Timeline to Implementation 
 In Minneapolis, the city did studies that demonstrated the need for middle housing and more 
affordable housing in general. The Minneapolis 2040 Plan included policies that gave alternatives to 
conventional zoning, allowing the Missing Middle Housing program to be created. It was based on the 
Minneapolis Homes program, which finances developments with one to two units. The Missing Middle 
Housing program finances developments with up to 20 units.  

After the RFP application was released, the city held informational sessions so that developers 
were aware of what was needed to apply for the program. Community feedback sessions also were held 
on proposals for program changes so the community could highlight what they believed was most 
important. 
 
Return on Investment 
 As of June 2020, the program in Minneapolis has three developments underway and planned to 
open another RFP application by the end of summer 2020. The city was also moving toward combining 
its Missing Middle Housing with the Minneapolis Homes project in order to increase overall funding 
available for one-to-20-unit developments.  
 
References and Resources 

Kevin Knase, Minneapolis Senior Project Coordinator for Residential and Real Estate 
Development, kevin.knase@minneapolismn.gov,  612-673-5231 

What Is Missing Middle Housing? 
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Information for regulating middle housing and form-based codes 
Searchable library of form-based codes from around the U.S. 
Minneapolis zoning code and ordinances 
 

 

Renter Equity Programs 
Enable renters to earn equity in exchange for contributing to the 
management of their apartment communities 
 

 
Photo: Julianna Boehm 

 
The Impact 

Renter equity programs allow participants to build wealth, secure long-term housing stability and 
hone financial literacy. By having renters help with property management, property owners benefit from 
reduced property maintenance costs, lower rates of tenant turnover and steadier rent flows. Ultimately, 
this program helps bring financial stability to both renters and property owners while combating wealth 
inequality. 
 
Description 
 In a renter equity program, residents who fulfill certain requirements of their lease agreement 
earn “equity credits” that reduce their rent and can be exchanged for cash when the lease is up. 
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Requirements may include paying their rent on time, attending monthly resident meetings and 
maintaining designated common areas on the property. 
 
Where It’s Been Implemented 

Cornerstone Renter Equity is a community development loan fund based in Cincinnati, Ohio, 
which launched the Cornerstone Renter Equity Program in the Over-the-Rhine neighborhood of 
Cincinnati in 1986. In this program, development loan funds are allocated to renters in exchange for 
assistance in the maintenance and management of the property they are renting. Over the course of 10 
years, participants can earn a maximum of $10,000 in equity credits that can be used for personal needs 
and financial goals. 
 
Key Drivers 
 In the Bay Area, an unprecedented increase in the price of housing has created a lack of 
affordable housing for historically disadvantaged communities. Enabling individuals to earn equity while 
renting a property will help them build wealth for homeownership–helping to bridge the wealth gap 
between homeowners and renters. Furthermore, the Renter Equity Program offers social benefits for 
residents and the opportunity to participate in a valuable community. 
 
Key Factors for Success 
 Collaboration between local leaders and nongovernmental partners is essential for a successful 
Renter Equity Program. The Over-the-Rhine neighborhood’s program relied on frequent communication 
between the Ohio Finance Authority, the City of Cincinnati, the Ohio Capital Corporation, Chase Bank 
and local developers. Outreach to new prospective partners and investors is also critical for securing 
funds to allow renters to earn equity. 
 Furthermore, contracts that establish and outline expectations for all parties involved are 
essential to clear any misunderstandings regarding the program. The Over-the-Rhine neighborhood 
established a House Rules agreement, Renter Equity Agreement, and Resident Association Agreement 
which set clear guidelines regarding the responsibilities between residents and landlords and defined 
how renters can accrue equity benefits. 
 
Key Obstacles 
  Due to limited funds from partners, a Renter Equity Program is not suitable for extremely low-
income households who pay little to no rent. Because the premise of the program is to build equity over 
the long term, it is also not suitable for transient families who plan to move after a relatively short period 
of time. Furthermore, securing partners and finding suitable buildings may prove to be difficult. The Over-
the-Rhine neighborhood partnered with individual investors who were willing to forgo profits to allow 
renters to build equity. 
 
Timeline to Implementation 

The Cornerstone Renter Equity Program took just over two years to actualize. First, Cornerstone 
selected the Over-the-Rhine neighborhood because many of its residents wanted to leave due to the 
large number of buildings that were deteriorating and/or abandoned. Over the course of a few months, 
Cornerstone recruited participants by sending postcards to residents within the neighborhood and 
secured funding by partnering with several local community organizations and church groups. Between 
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2001 and 2002, the construction of a new apartment complex and the upgrade of six abandoned 
buildings were completed with the support of federal tax credits. Over the next decade, Cornerstone 
formed new partnerships and expanded the neighborhood to support even more renter households 
looking to build equity.  
 
Return on Investment 

For the Over-the-Rhine neighborhood, renters could earn up to $1,600 each year for helping to 
manage their apartment community. In total, residents collectively earned about $46,000 for their service. 
Over 33 percent of participants in the pilot program increased their income, and one tenant was able to 
finance her child’s college education. All participating tenants reported that the program helped to 
strengthen their financial goals and literacy. Participating landlords reported greater assurance that their 
properties would not be destroyed due to the program. 
 
Background 

The housing crisis following the Great Recession has led to delayed homeownership for young 
adults on top of the significant shortage of homes built for low- and moderate-income families. The crisis 
was exacerbated by the COVID-19 pandemic as lower interest rates drove up housing demand and 
supply chain disruptions slowed construction. As more households rent, more people lose the 
opportunity to build assets and savings through home mortgage payments, and for low-income and 
people-of-color households, home equity makes up a large portion of total wealth.  
 
References and Resources 

LocalHousingSolutions.org. “Building Wealth and Community for Renters in Cincinnati, Ohio.” 
Case study on renter equity program established in 2000 

San Mateo County Housing Element Update 2023-2031 
San Mateo County Regional Assessment of Fair Housing 
2013 Evaluation of the Cornerstone Renter Equity Program 
Cornerstone Renter Equity Program “How It Works” report 
Washington Monthly, August 25, 2020. “How Renters Can Build Equity” 
Better Institutions, May 23, 2021. “Blueprint for Building a Shared-Equity Rental Market” 

 
 
 
 
 
 
 



24	
 

 
JULY 2022 SUSTAINABLE SAN MATEO COUNTY 

 
 

Tenant Opportunity to Purchase Act 
Establish the first right of refusal for tenants when their home or building 
is being sold 
 
 
 
 
 
 

 
  
 
 
 
The Impact            
 A Tenant Opportunity to Purchase Act (TOPA) empowers tenants to purchase their home. TOPA 
creates opportunities for homeownership, preserves the affordability of housing and prevents 
displacement of low-income households. It promotes racial and economic equity. 
 
Description 
 TOPA gives tenants the right of first offer and the first right of refusal when the rental property 
they live in is being sold, so they have the opportunity to organize a tenant association or remain renters 
at an affordable rate and assign their rights to a nonprofit developer. The act provides a timeline for 
tenants and requires landlords to give advance notice that the property will be sold, thus allowing tenants 
time to form an association, secure funding and make an offer to the seller. 
 Cities must either dedicate adequate financial support and technical assistance to TOPA to 
assure its success. Funding from cities can be used for tenant outreach and education, enforcement, 
legal counsel and acquisition assistance. In Washington, D.C., the TOPA program funds city staff and 
community organizations that assist tenants in navigating their TOPA rights and helps finance 
acquisitions with a process similar to financing affordable housing developments. The D.C. Tenant 
Purchase Assistance program also offers low-interest loans to tenants looking to purchase. 
 
Where It's Been Implemented  
 Washington, D.C., has the oldest and most comprehensive Tenant Opportunity to Purchase Act, 
enacted in 1980. The East Bay Community Law Center (EBCLC) drafted a model TOPA for Bay Area 
cities adapted from the Washington, D.C. act, and it began the process of working with organizations in 
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Berkeley and Oakland as early as 2015. On March 5, 2020, a policy was introduced in a meeting of 
Berkeley’s Policy Committee on Land Use, Housing and Economic Development. During 2020-21, the 
Berkeley TOPA community working group revised the policy in response to feedback and did extensive 
outreach and education. TOPA passed through Berkeley’s Land Use Policy Committee as of May 2021 
and was expected to go to the City Council for a vote in late 2021. 

San Francisco has a similar policy called the Community Opportunity to Purchase Act (COPA), 
which applies to residential buildings with more than three units and land that could fit more than three 
units. Unlike TOPA, COPA gives the right of first offer and right of first refusal to qualified nonprofit 
developers, with mandates to preserve affordability. The COPA program works in conjunction with San 
Francisco’s Small Sites program, which gives loans to nonprofits for affordable housing development.   
                      
Key Drivers 

In San Mateo County in 2020, the area median annual household income (AMI) for a family of 
four was $174,000. For a family of four to be in the extremely low-income bracket (0 to 30 percent of 
AMI), the household had to make less than $52,200. With such a high median income, market rate 
housing is unattainable and housing for those with low, very low and extremely low incomes is extremely 
limited. 

The Tenant Opportunity to Purchase Act empowers tenants to own their homes, even in a 
multifamily development. It is an especially attractive option because it provides stability and long-term 
affordability, so tenants do not risk being priced out of the area and forced to relocate.  

Stability in housing is essential not only for shelter, but also for family health. An annual cost-of-
living study by United Way released in July 2021 found that 
more than 600,000 Bay Area residents, or about 1 in 4, couldn’t afford cost-of-living necessities 
such as housing, food, medical care and child care. Across California, the study’s findings were 
even more dire, with about one-third of the 3.5 million families statewide unable to make ends meet 
and 97 percent of those households considered “working poor” - that is, employed but not making 
enough. 
 
Key Factors for Success 
 
A main goal of TOPA is to preserve affordability of units, so there may be resale limits and/or rent 
restrictions for existing tenants.. Some TOPA policies only apply to subsidized properties, and some 
apply to both subsidized and unsubsidized, and the eligibility of tenants varies by individual policy as 
well, so cities will have to decide what works best for them. In D.C., the policy applies to both 
subsidized and unsubsidized buildings, but only applies to some single-family homes. 

The three crucial components to a Tenant Opportunity to Purchase Act are the bill itself, which 
establishes the rights of first offer and refusal for tenants; assisting with funding for tenants; and 
outreach and education. TOPA is flexible for cities’ needs in that the latter two components can be 
provided by nonprofits and private interests, although a city investment in these components helps 
to make the act robust and successful. 
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Key Obstacles 
  Opposition to TOPA is likely from the real estate industry, which doesn’t want policies that 
interfere with the status quo of the market. Another issue is the extended timeline required to go through 
the TOPA process, which some think places too much of a burden on owners.  
 Finding funding for programs that assist tenants to exercise this right is critical, and in both D.C. 
and San Francisco there has been a strong response from nonprofits willing to help with technical 
assistance.               
 
References and Resources 

Danilo Pelletiere, Senior Policy Advisor, D.C. Department of Housing and Community 
development, danilo.pelletiere@dc.gov, 202-579-8367 
 Seema Rupani, Staff Attorney/Clinical Supervisor, East Bay Community Law Center, 
srupani@ebclc.org  

Hewot Shankute, Staff Attorney/Clinical Supervisor, East Bay Community Law Center, 
hshankute@ebclc.org 

San Francisco COPA Rules 
San Francisco COPA Ordinance 
D.C. TOPA Process Chart 
D.C. 1980 TOPA 

 

Other Solutions to Explore 
Exemplary Inclusionary Housing 
 

 
 
 
 
 
 
 
  
 Almost all cities in San Mateo County have some form of inclusionary housing. However, these 
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inclusionary housing ordinances vary in strength and extensiveness. One issue with some policies is that 
they opt for housing impact fees that often don’t result in as many affordable housing units being 
produced as under traditional inclusionary housing policies. In addition, cities have trouble getting 
affordable housing built with the money that they do bring in, due to the lack of and high cost of available 
land. 

Inclusionary housing, in contrast, often requires affordable housing to be built on-site along with 
market-rate development, which addresses the issue of available land. When inclusionary housing 
policies allow developers to pay fees in lieu of building on-site units, those fees often end up generating 
more revenue than a stand-alone housing impact fee policy.  

If in-lieu fees are too low, most developers will choose to pay them instead of opting to create 
affordable housing units. Grounded Solutions Network, an organization that has done significant 
research on inclusionary housing, recommends that, when setting an in-lieu fee, cities first evaluate how 
much it will cost developers in profits to provide some affordable housing units instead of all market-rate 
units, and use that information to inform the amount of the in-lieu fee. Cities can also calculate how much 
it would cost the public to build an equivalent amount of affordable housing off-site and use that 
information to inform the amount of the in-lieu fee. In most cases, the in-lieu fee should be set greater 
than or equal to that “production cost.” 

Other keys to success are incentives like density bonuses and expedited processing for project 
approval. It is crucial that the program is mandatory, which most programs in San Mateo County are. 
One of the biggest keys to success is reviewing the number of affordable units being built each year 
because of the program and being open to adapting the policy. 

Grounded Solutions Network offers an entire website of resources, including data on ways to 
strengthen existing inclusionary housing policies. Contact Stephanie Reyes, State and Local Policy 
Manager at Grounded Solutions Network at sreyes@groundedsolutions.org or 650-740-0670 for more 
information. 

 

Minimum Lease Terms 
Establishing a policy that mandates that landlords offer a minimum lease term of 12 months to 

prospective tenants, with the amount of rent locked in, ensures housing stability. After the lease term 
ends, if the lease is to be renewed, landlords must again offer a minimum lease term of 12 months. 
Longevity in rental housing is essential to forming lasting communities, preventing displacement and 
creating a stronger sense of place for tenants. Tenants are still able to enter into a shorter lease term if 
they choose to do so, either in an oral or written agreement with the landlord. 
 As of August 2020, the cities in San Mateo County that enacted this ordinance are Burlingame, 
Foster City, Menlo Park and Redwood City. Redwood City’s ordinance excludes single family homes, 
duplexes, accessory dwelling units and several other exceptions related to transient rental housing, so as 
not to put barriers on property owners with these kinds of rental units. 
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Ecology and Biodiversity 
Solutions for preserving the biodiversity of the Bay Area and 
maintaining a healthy ecosystem 
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Beekeeping Regulation 
Protect tiny pollinators by changing from a code based on zoning and 
distance to a nuisance-based model 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

The Impact 
 Implementing a nuisance-mitigation model for regulating beekeeping allows beekeepers to have 
healthy colonies without the barriers imposed upon them by arbitrary restrictive codes. More bees and 
beekeeping means more and better pollination, which is essential to food security and maintaining a 
healthy ecosystem. As we try to maintain biodiversity in the face of climate change, beekeepers can 
help. Many are knowledgeable about planting for pollinators. This is a skill they can share with their 
community to maintain insect-pollinated native plants instead of wind-pollinated plants, which are more 
susceptible to fire.         

Description                                                                                                                                                    
 A nuisance-mitigation strategy directly addresses the source of a complaint and offers win-win 
solutions. In contrast, restrictive regulations, while easy for a code enforcement officer to apply, can have 
unintended and negative consequences. Restricting hive numbers or the location of hives based on 
distance setbacks, lot size or zoning can limit a beekeeper’s ability to locate or manage their bee 
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colonies in ways that enhance their survival. According to a Burlingame (Calif.) city report, complaints of 
beekeeping being a nuisance are rare, with only one case from 2014 to 2018, which was resolved by the 
Beekeepers’ Guild of San Mateo County.  

Where It’s Been Implemented 
 Only three of San Mateo County’s 21 jurisdictions still use restrictive beekeeping policies. One is 
an effective ban and two are less onerous. The other 86 percent use a variety of nuisance-mitigation 
strategies to regulate beekeeping.         

Key Drivers 
 Since 2009, honeybee colony losses have increased dramatically. Losses used to be as few as 5 
percent to 20 percent in a bad year. Now U.S. losses commonly reach 30 to 50 percent of hives every 
year. Beekeepers must constantly replace lost colonies to maintain populations. 
 Bees, both honeybees and a wide variety of native bees, are prolific pollinators. They are 
essential to the functioning of the ecosystem as well as our agricultural efficacy and, thus, the stability 
and resilience of our food system. They are responsible for pollinating 70 percent of the top crops for 
human consumption. They are also critical for the restoration of native California ecosystems after fires, 
which are increasing with climate change.   

Key Factors for Success 
 Cities need expert evaluators to assess if a beekeeping nuisance has occurred and to suggest 
solutions to resolve complaints. The Bee Legal Project in San Mateo County started a Beekeeping Site 
Evaluation program to offer mitigation services. Expert volunteer beekeepers, working at the request of 
code enforcement, respond to complaints to evaluate if there is a nuisance and to offer management 
changes if needed. If there is no nuisance, they educate neighbors and beekeepers.  Complaints are 
rare, with only about one or two every year in the county. All have been resolved by the local 
Beekeepers’ Guild. 
 Another key to success is to educate the public and normalize beekeeping. In Redwood City, 
Calif., hives were established on top of the downtown public library to spread awareness of beekeeping 
and demonstrate how noninvasive it is, even in an urban setting. 

Key Obstacles 
 In the San Mateo County jurisdictions that still use a restrictive approach to regulating 
beekeeping, the main pushback has come from staff, City Council members or commissioners who are 
unaware of the value of pollinators and the fact that feral bees are widespread, and who assume, despite 
scientific evidence to the contrary, that restrictions will help to avoid conflicts. Another obstacle is the 
people who are misinformed about bees and fear them. The Beekeepers’ Guild works hard to educate 
and promote safe beekeeping, and this is much easier when beekeeping is not effectively 
illegal.                                                                        

Timeline to Implementation 
The Bee Legal Project offers services to advise which nuisance policies work well for bees and 

neighbors, while helping to reduce staff time to implement code changes. In Burlingame and Foster City, 
Calif., ordinances that previously restricted beekeeping were simply deleted, so the city defers to the 
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California private nuisance law. This way, the jurisdiction doesn’t have to spend time on drafting new 
ordinances. Specific nuisance regulations that address the main sources of nuisance have also been 
implemented in San Mateo and Pacifica, Calif.    

References and Resources 
 Nickie Irvine, Bee Legal Project Coordinator, Beekeepers’ Guild of San Mateo County, 
nickieirvine@gmail.com 
 Beekeeper’s Guild of San Mateo County petition 

 

Corporate Conservation Programs 
Business campuses that develop voluntary conservation programs help 
biodiversity and can receive Wildlife Habitat Council Conservation 
Certification. 
 

 
 
The Impact 

Conservation programs certified by the Wildlife Habitat Council Conservation Certification (WHC) 
across the U.S. and internationally can have significant impacts on biodiversity and species’ populations. 
For example, at a manufacturing facility in Florida, a nesting box program yielded 94 bluebird fledglings 
in three years. In Montana at an ExxonMobil refinery site, its WHC certified program has restored, 
protected and maintained about 60 percent of the refinery’s property to its “natural state.” 
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Where It's Been Implemented  
 Forty-seven states in the U.S. have at least one WHC Conservation Certification program in 
place. In the San Francisco Bay Area, IBM’s Silicon Valley Laboratory (SVL) and Almaden Research 
Center campuses in San Jose have had WHC Conservation Certified programs since 2005 and 1991 
respectively. IBM’s SVL program is Certified Gold, the highest tier. Also in San Jose, Waste 
Management’s Kirby Canyon Recycling and Disposal Facility (KCRDF) and Guadalupe Recycling and 
Disposal Facility programs are WHC Conservation Certified. KCRDF is Certified Gold. Vulcan Materials 
Company’s Pilarcitos Quarry in Half Moon Bay, Calif., also has a WHC Conservation Certified program.  
 
Description 

Founded in 1988, WHC is a nonprofit organization and an international conservation 
nongovernmental organization (NGO). WHC Conservation Certification certifies conservation programs 
on corporate landholdings. Campuses can apply for certification if they have a conservation program with 
one or more ongoing projects. WHC Conservation Certification programs are primarily either habitat, 
species or education programs. Programs must renew their certification every two to three years. City 
conservation programs can also apply for certification.  

IBM SLV and Almaden Research Center maintain WHC Conservation Certification of their wildlife 
habitat management and conservation education programs. In 2015, at the Almaden Research Center, 
the center’s program brought six beehives to the on-campus orchard in order to help increase the bee 
population as well as increase pollination of native plants on campus. IBM partnered with a local 
beekeeper to move the beehives and provide continued management and care for the bees. Efforts have 
also been underway to keep the Western Blue Bird population on site at the Almaden Research Center; 
this included building, installing and monitoring 115 nest boxes on campus.  As of 2018, the SVL campus 
had 29 honey beehives. IBM SVL’s program also involves annual nest monitoring, bird counting that 
involves employees and various other education outreach projects.  

KCRDF’s program maintains a total of six projects that involve managing serpentine grassland 
habitats, focusing on conservation of the Bay Checkerspot butterfly, educational and community 
outreach, studying rare plants on the property, and entering into land conservation agreements. In 2013, 
KCRDF partnered with the Creekside Center for Earth Observation to provide a total 10,000 butterfly 
larvae that were relocated to Santa Clara County’s Tulare Hill and San Mateo County’s Edgewood 
Natural Preserve in order to help reestablish the butterfly in the Bay Area. KCRDF also received WHC’s 
“Corporate Wildlife Habitat of the Year'' award in 2013.  

Pilarcitos Quarry’s project, San Francisco Garter Snake Monitoring, involves maintaining a 
protected habitat for amphibians and reptiles via mitigation ponds and periodic snake monitoring.  
 
Key Drivers 

Biodiversity is threatened all over the world. In San Mateo County, more than 40 species of plants 
and animals are in danger of becoming locally extinct. There are at least 300 endangered species in 
California. In addition, more than 1 million acres of natural land in California have been destroyed in the 
past 20 years, and most of California’s native grasslands are gone. Such habitat loss is the biggest threat 
to biodiversity. The majority of endangered species in the U.S. depend on private lands, including 
corporate campuses.  
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According to a 2019 research study published in “Environment, Development and Sustainability,” 
voluntary WHC certification conservation benefits might have about equal longevity as financially 
incentivized program conservation benefits, and overall conservation benefits from WHC Certified 
programs might be about equal to benefits from individual USDA Conservation Reserve Programs. Thus, 
the study says, WHC certified voluntary programs “could yield conservation outcomes analogous to 
incentivized programs.” 
 
Key Factors for Success 

To apply for certification, applicants must have one or more projects promoting biodiversity and 
conservation by being tailored to the local environment, exceeding existing regulatory requirements, 
working toward a conservation or conservation education goal, providing a conservation or education 
value, and having measurable and reported results. There are two deadlines a year for applications. 
Applications are reviewed and scored.  

Since programs need to renew their certification every couple of years, it is important that 
companies have a system in place to maintain the program and continually evaluate and improve it. 

For programs to earn certification, they must be voluntary efforts that go beyond any regulatory 
requirements in their area. Projects also must have a conservation (education) objective.  

Another factor that can strengthen an application to WHC, and thus are also indicative of the 
success of the conservation program in general, is engaging employees and engaging other partners, 
such as schools. Documenting all activities is an important factor for success. It is a requirement for 
certification, and it also helps evaluate the effectiveness, successes and weaknesses of the projects, so 
necessary changes can be made.  
 
Key Obstacles 

Obstacles to developing a successful conservation program can include a lack of funding, a lack 
of leadership or difficulty finding support and commitment, as well as a lack of strategy and planning. 
WHC provides consulting services to help businesses with their conservation efforts.  
 
Timeline to Implementation 
 In order to apply for WHC certification, projects need to have been in place long enough to have 
had a measurable impact. Timelines for starting a conservation program on campuses can vary, 
depending on corporate support, employee participation, partnerships, etc. For one of Vulcan Materials’ 
WHC certified programs, it took less than a year and a half from beginning to gaining WHC certification 
(which signifies a working program).  
 
References and Resources 
 Wildlife Habitat Council, About WHC Certification 

Wildlife Habitat Council, Project Guidelines 
Wildlife Habitat Council, Overview of Requirements 
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Green Cleaning with Engineered Water 
Stabilized Aqueous Ozone, also known as engineered water, is a 
powerful substance that can be used to disinfect and clean most 
surfaces. It can be created on demand with tap water and has no 
negative health or environmental impacts. 
 

 
 
The Impact 

Transitioning to Stabilized Aqueous Ozone (SAO) as a cleaning solution can eliminate the use of 
all cleaning chemicals. Since the solution is created using tap water in the building, filling up a reusable 
spray bottle, the use of SAO also greatly reduces plastic waste associated with single-use cleaning 
containers. The solution has no safety concerns, meaning that switching to SAO has a great, positive, 
impact on users’ health.   
 
Where It's Been Implemented  

Stanford University began using SAO in 2014 with an experimental pilot in a sorority house. The 
solution is now used in 92 buildings on campus, with about 8,800 residents benefiting from it. Both 
custodians and students use the solution, dispensed through Tersano’s Lotus Pro machine. Stanford 
estimates that, with SAO, it now avoids purchasing (and disposing of) 5,500 gallons of chemicals a year.  
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Other notable case studies using Tersano’s SAO products include the Colorado Convention 
Center and Arkansas’s Clinton International Airport. Tersano’s clients include Bank of America, Google, 
Domino’s, AstraZeneca, UC Davis, P&G, Microsoft and Nestle. 
 
Description 

SAO is created by using electricity to add an oxygen molecule to O2, creating ozone (O3) which is 
then infused with tap water. In the natural environment, a similar process takes place when sunlight 
transforms oxygen molecules in the air into ozone. For 24 hours after its creation, SAO can kill 99.99 
percent of viruses and bacteria, including the coronavirus that causes COVID-19. SAO also works 
against odors, mold and mildew. After 24 hours, SAO no longer works as a disinfectant (but still works as 
a cleaner) as it begins to convert back into water and oxygen. After a week, the solution will have fully 
converted back into water and oxygen, meaning that it is completely safe to dispose of the solution.  

SAO can be used to clean almost any surface, including glass, showers, sinks, toilets, counters, 
floors, carpet, clothing stains and laundry, appliances, and other furniture.  

To create SAO, one needs to first install a machine to a sink and have access to electricity. For 
individuals, Tersano sells a handheld device (similar to a spray bottle) that creates SAO when filled with 
cold tap water.  Both of Tersano’s products have a Green Seal Approval, are NSF Registered Products, 
have been approved by LEED, and have a 0-0-0 safety rating (on a scale of 0-4 for health, flammability, 
and physical hazard, SAO has a 0 rating for each category). Other companies that sell aqueous ozone 
machines, such as Clean Core, have similar safety ratings and green approval.  
 
Key Drivers 

There are a variety of negative impacts of cleaning products on human and environmental 
health. In general, cleaning chemicals can cause a variety of symptoms (depending on the type of 
chemical and ingredients of the cleaning products), including sore throats, headaches, skin rashes, 
irritated eyes, shortness of breath, nosebleeds, coughing/wheezing and asthma. Volatile organic 
compounds (VOC) in cleaning products can negatively affect air quality indoors and outdoors. Bleach 
can cause asthma over time and cause asthma to worsen. Bleach can also irritate eyes and skin.  

Cleaning chemicals enter the environment through evaporation or by going down the drain. Many 
ingredients in cleaners are toxic to aquatic species and can cause reproductive problems for wildlife if the 
wastewater is not cleaned properly. Furthermore, cleaning product ingredients that contain nitrogen and 
phosphorus can contribute to eutrophication of waterways. Even Green Seal approved cleaning products 
can have health concerns.  
 
Key Factors for Success 

A key factor for successful implementation of SAO is support from custodians and/or other users 
of the solution. Easily available resources, presentations about SAO, trainings about how to clean with 
SAO as well as the new cleaning practices, and surveys to identify any issues are all important to 
transition to using SAO as the primary cleaning product.   
 
Key Obstacles 

 One main obstacle to implementing SAO in buildings is that it completely changes the way 
people clean. It may be difficult to convince people to break habits as well as accept that SAO works as 
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well as the chemicals they previously used. Because SAO does not have a smell, does not come 
packaged in an official bottle, does not whiten and can be used for all surfaces, it can be difficult to 
accept its effectiveness. Stanford Sustainability and Utilities Manager Kristin Parineh found that the best 
way to combat these obstacles was to prove SAO works by showing each custodian bacteria testing 
done on surfaces cleaned with SAO. Another solution is investing time in education about the product 
and how it is used as well as investing in new equipment (e.g., mops, towels, buckets, spray bottles) to 
show the custodians that they are valued.  

Another obstacle is paying the upfront cost of the machine and installation which can cost around 
$1,500 to $2,500 (depending on the building setup). However, after the initial costs, using SAO means 
no chemicals need to be purchased in the future. Stanford estimates the payback period to be between 
two and a half to five and a half years; this estimate only looks at chemical cost savings and does not 
take into account employee health savings, environmental health savings, or increased water and 
electricity costs. Furthermore, since the machine can dispense as much SAO as desired, multiple 
residents/businesses/groups in a building can split the cost of one machine that they all share or 
otherwise consider how multiple parties can split the cost and share the machine. 
 
Timeline to Implementation 

Stanford has been working on implementing SAO cleaning on campus since 2014, ensuring that 
in each building with SAO, the custodians and/or residents are educated about the product and are 
convinced of its effectiveness.  

The timeline for each building and organization will be different, depending on building size, size 
of the custodian staff (or number of residents), and organization priorities.  
 
References and Resources 

Kristin Parineh, Sustainability and Utilities Manager, Stanford University, kparineh@stanford.edu  
Tersano Inc., https://tersano.com/  
Safety Data Sheet for Tersano lotus® PRO SAO Dispenser & iClean mini, 

https://cdn.shopify.com/s/files/1/0298/2389/3557/files/SDS_lotusPRO_iClean_mini_EN_191111.pdf?v=1
607372423  

Safety Data Sheet for Clean Core Aqueous Ozone Solution, https://cleancoresol.com/wp-
content/uploads/2019/10/CCT-SDS.pdf  
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Integrated Pest Management 
Minimizing the use of chemical pesticides can protect plants and 
animals, as well as aquatic and terrestrial ecosystems. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Impact 

Integrated Pest Management (IPM) policies and ordinances can help a city or county reduce the 
amount and toxicity of pesticides it uses.  For instance, pesticide use in Palo Alto, Calif., measured by 
amount of active ingredient use, decreased 73 percent from 2005 to 2016. Use of pesticides of the 
“highest concern” in Palo Alto decreased 95 percent from 2005 to 2016. In San Francisco, “most 
hazardous” pesticide usage decreased 97.5 percent from 2010 to 2020. Expanding a policy or ordinance 
to target additional specific concerns and/or increase its reach can make a policy more impactful.  
 
Where It's Been Implemented  

San Francisco implemented an IPM Ordinance in 1996 and revised it in 2011. Palo Alto 
implemented an IPM Policy in 2001 and revised it in 2020. Menlo Park, Calif., implemented an IMP 
Policy in 1998. Santa Clara County (Calif.) also has an IPM Ordinance. All permittees of the Municipal 
Regional Stormwater Permit, which includes all San Mateo County (Calif.) cities, must report on how they 
follow the Municipal Regional Stormwater Permit’s best IPM practices. (See “Background” section for 
more detail.)  
 
Description 

Integrated pest management policies and ordinances can be structured in many ways and 
include a variety of components. The San Mateo Countywide Water Pollution Prevention Program’s 
model IPM policy template includes the following components: written standard operating procedures: 
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pesticide use tracking: an annual report about pesticide use: a review of the city’s purchasing 
procedures, contracts and service agreements; educational outreach; a decision-making process based 
on IPM practices; and the establishment of an IPM coordinator. 

In addition to these common components of IPM policies and ordinances, there are several other 
best practices that cities and counties in the Bay Area have implemented in their policies and ordinances: 

Reduced-Risk Pesticide List (RRPL): Some IPM policies, like Palo Alto’s, detail toxic 
ingredients and chemicals that are not allowed to be in pesticides in the city/county in order to protect 
water quality, pollinators, children, etc. Other IPM policies, such as San Francisco’s ordinance, prohibit 
the use of pesticides at all properties owned by the City or County of San Francisco, with the exception 
of pesticides on a list of approved pesticides (an RRPL) to be used in the city/county. Santa Clara 
County’s IPM Ordinance also maintains a list of approved pesticides.  

Pesticide Use Restrictions: IPM policies can institute restrictions on what pesticides can be 
used for. For example, San Francisco’s ordinance prohibits the use of pesticides “for the purpose of 
improving or maintaining water quality” at certain locations such as reservoirs or drinking water treatment 
plants. 

Pesticide-Free Locations: Some policies implement limits on where pesticides can be used. For 
instance, Palo Alto’s policy prohibits the use of pesticides within 100 feet of playgrounds and creeks (with 
a few exceptions for creeks). Palo Alto also maintains a list of pesticide-free locations in the city; 
currently, there are 21 pesticide-free parks and facilities in Palo Alto.  

Public Notice of Pesticide Use: Requiring public notice of pesticide use can help reduce the 
negative human health impacts of pesticides by allowing the public to know what kinds of pesticides are 
being used and letting the public have the choice to avoid the area. San Francisco, Palo Alto, Santa 
Clara County and Menlo Park all have Notice of Pesticide Use components in their IPM 
policies/ordinances.  

Pollinator Protection: Palo Alto seeks to protect pollinator populations in the city and has a 
pollinator protection section in its IPM policy that prohibits the use of systemic pesticides that specifically 
threaten pollinators.  
 
Key Drivers 

Pesticides can have a variety of negative ecological effects, posing unintended risks for species 
not targeted by the pesticides. These negative effects can decrease plant and animal biodiversity and 
have consequences for aquatic and terrestrial ecosystems. Uncontrolled pesticide use has led to 
population decreases of many species and has threatened some populations in the past, including those 
of bald eagles, peregrine falcons and ospreys.  

IPM practices can significantly reduce pesticide use and allow jurisdictions to focus on mitigating 
negative effects on non-target species.  
 
Key Factors for Success 

In order for the policy to be effective, it is important to accompany the policy with action and a 
robust plan. An annual (or periodic) reporting process to identify the biggest areas of concern and 
evaluate success, as well as annual training for city staff, are two ways to ensure that there are pest 
management improvements over time. Tracking, reporting and training can all be included as procedures 
in the policy. In addition, an IPM committee and/or coordinator can help ensure that the policy and 
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pesticide practices in the city/county get attention, updates and enforcement each year. The Palo Alto 
IPM Coordinator can also grant exemptions for certain pesticide use.  
 
Key Obstacles 

Time, funding and staff are all limited resources that are essential to successful, up-to-date and 
detailed IPM policies/ordinances and programs. However, cities can collaborate with and learn from each 
other in order to expand their IPM policies/ordinances. The Bay Area IPM Coordinators’ Group meets a 
few times a year and is a great resource and network.  
 
Timeline to Implementation 

Timelines will vary depending on whether a city/county is creating or revising a new 
policy/ordinance or expanding its IPM Program. Cities and counties can utilize collaboration to help 
improve as quickly as possible. 
 
Background 

The California San Francisco Bay Water Board issued municipal stormwater permits in the 1990s 
and reissued them in 2015. San Mateo and Santa Clara counties are among the counties that were 
issued permits. All permittees of the Municipal Regional Stormwater Permit, which includes all San 
Mateo County cities, must have an IPM policy or ordinance.  
 
References and Resources 

Julie Weiss, City of Palo Alto, julie.weiss@cityofpaloalto.org   
City of Palo Alto’s Integrated Pest Management Policy 
City and County of San Francisco’s Integrated Pest Management Ordinance 
San Francisco Reduced-Risk Pesticide List for City-Owned Properties 
San Francisco Pesticide Usage Trends 
California Academy of Sciences Integrated Pest Management Plan 
San Mateo Countywide Stormwater Pollution Prevention Program Model Integrated Pest 

Management (IPM) Policy Template 
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Pollinator-Friendly Solar 
Planting native grasses and plants (that attract pollinators) on solar 
farms can help increase biodiversity and support pollinator populations. 
 
 

 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo by Solar Trade Association 
 
 
The Impact 
 Pollinator-friendly solar farms provide habitats to native species, help retain water and topsoil, 
and improve soil health, in addition to helping provide a food source for pollinators. At pollinator-friendly 
solar installations in Minnesota, pollinator habitats increased trifold over two years and beneficial 
pollinator insects increased by four times over three years. In addition, pollinator-friendly solar is 
aesthetically pleasing and can make solar installations more attractive to the surrounding communities. 
In fact, pollinator-friendly solar also provides opportunities for community engagement and partnership 
with schools in the area.  
 
Where It's Been Implemented  
 Minnesota has been a leading pioneer of pollinator friendly solar, adopting the first statewide 
voluntary pollinator-friendly solar pledge in 2016. In California, Marin Clean Energy (MCE), a Community 
Choice Aggregation (CCA) that serves communities in Contra Costa, Marin, Napa and Solano Counties, 
instituted a pollinator program requirement in 2020 for all of its new solar project partners. It was the first 
CCA to do so. The requirement means that all new MCE solar projects in California will have to plant 
pollinator-friendly ground cover as well as evaluate its effectiveness helping pollinators every three years 
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with a pollinator scorecard.  In Napa, California, the Soscol Ferry Road Solar Project, which began 
construction in July 2020, has a pollinator plant meadow. Wildflower Solar is a solar farm in Sacramento 
County with a capacity of 16.5 MWdc (megawatts of direct current), enough to power about 2,600 
homes. The project, completed in 2020, was a partnership between Lightsource bp and the Sacramento 
Municipal Utilities Division.  
 
Description 

Pollinator-Friendly Solar is a straightforward idea – planting pollinator-friendly grasses, 
wildflowers and other plants on the land at solar farms. The grasses and plants can grow between rows 
of solar panels and even under the panels to maximize the land use of solar farms. By planting species 
that support pollinator populations, the plants can thrive, and pollinator populations can grow.  
 
Key Drivers 

One of the problems associated with renewable solar energy is the amount of needed land and 
the associated habitat destruction with transforming the land into solar farms. According to the National 
Renewable Energy Laboratory (NREL), utility-scale solar installations may use close to 2 million acres of 
land in the U.S. by 2030.   

Honeybee populations, among other pollinator populations, are decreasing in the U.S. According 
to the U.S. Fish & Wildlife Service, pollinators are primarily threatened by habitat loss, degradation and 
fragmentation. Pollinators support hundreds of billions of dollars’ worth of global annual food production.  
In fact, pollinators are bringing us one out of every three bites of food we eat.  
 
Key Factors for Success 
 One of the main key factors for the success of pollinator-friendly solar is to prioritize and consider 
pollinators through all steps of the solar farm’s construction and operation. For instance, when designing 
a farm and the placement of solar panels, it is important to consider the types of native plants and their 
heights and shade requirements in relation to the panels. When constructing a solar farm, it is best to 
preserve as much of the native, existing habitats and vegetation as possible. Once the farm is 
operational, maintenance of the farm should involve considering pollinators and how to protect them. For 
instance, pollinators should be a consideration of using herbicides, removing invasive species watering 
and mowing.  
 
Key Obstacles 

Starting pollinator-friendly solar projects is one of the biggest challenges since it involves 
pursuing a less traditional path that involves extra time and money to understand the best way to make a 
solar farm “pollinator-friendly” over the long run as well as extra costs and time to obtain and plant 
appropriate plants. Vegetation should attract pollinators and be native to the area so that it will grow and 
survive easily in the natural climate. However, there are many resulting environmental, economic and 
social benefits of pollinator-friendly solar once it is established.  
 Another obstacle is the lack of standards of pollinator-friendly solar. Standards help ensure that 
solar farms that are pollinator-friendly are legitimately beneficial to pollinators. Pollinator-friendly 
scorecards, which help to evaluate pollinator-friendly solar farms, are not available in all states, but 
Northern California/Oregon and Southern California both have published scorecards. The Northern 
California/Oregon scorecard is by Pollinator Partnership and Fresh Energy (a nonprofit organization). 
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The University of California at Davis’ Wild Energy, in addition to Pollinator Partnership and Fresh Energy, 
are publishers of the Southern California scorecard. 
 
Timeline to Implementation 

The timeline to create a pollinator-friendly solar farm involves selecting a site, designing the farm, 
connecting with stakeholders, obtaining permits, conducting environmental studies, planning related to 
land management and biodiversity, engineering, financing and construction, all before the farm is ready 
for operation and continued maintenance. This process can take around two years.  
 
Return on Investment 

Healthy vegetation on solar farms can actually increase energy production by cooling the panels. 
Vegetation shades the ground, making it cooler, and it increases evaporation in the area. 

If solar farms are built to be pollinator-friendly farms, then developers can have less work to get 
the ground ready because they do not need to remove topsoil, which is typically done. The process of 
removing topsoil can cost as much as 20 percent of all utility costs.  

In addition, some pollinator-friendly solar farms harvest and sell honey from beehives on or near 
the farms. The Clif Family Winery sells “Solar Grown” honey from hives on pollinator-friendly solar farms 
in Napa, Calif.  

According to an analysis from the Yale Center for Business and the Environment, pollinator-
friendly solar might actually have enough benefits to justify it to developers. Policies can encourage 
quicker adoption of pollinator-friendly solar. 
 
References and Resources 

Fresh Energy, Pollinator-Friendly Solar Sample Ordinance and Procurement Language  
Northern California/Oregon Pollinator-Friendly Solar Scorecard  
Wildflower Solar, solar farm in Sacramento County 
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Rooftop Gardens and Green Roofs 
Install a rooftop garden on your building to improve insulation, energy 
efficiency, aesthetic appearance and carbon offsets 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Impact 
         Rooftop gardens and green roofs can help trap heat during the winter months and keep the office 
cool during the summer, which reduces annual energy bills. Insulation provided by the garden also 
decreases noise pollution, leading to a more productive work environment. 
 
Description 

Rooftop gardens, living roofs and green roofs are all variations of eco-friendly roof designs that 
are outfitted with greenery such as shrubs and native plant species. There is a range of intensities as 
well. Sedum green roofs are vegetated mats that are low maintenance and easy to install, while still 
being quite environmentally friendly. Semi-intensive green roofs involve planting shrubs and small plants. 
Intensive green roofs require some significant landscaping, but they can provide a beautiful area for 
employees to relax, and they act as a better carbon sink. Biodiverse roofing is the most intense type of 
green roof. While it may be less aesthetic than a typical rooftop garden, it provides a habitat for important 
species such as pollinators and birds, and the sustainability benefits are immense. 
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Where It's Been Implemented 

 A number of businesses and facilities have implemented rooftop gardens throughout the Bay 
Area. Facebook headquarters in Menlo Park, Calif., offers an expansive example, with a nine-acre 
rooftop park (shown in photo) hosting 90 percent native flora, 350 trees and dozens of bird species. 

San Francisco recently became one of the first cities to mandate the incorporation of solar or 
living roofs on new nonresidential construction smaller than 10 stories. More than 25 extensive green 
roof projects in the San Francisco Bay Area have been implemented by a single company called 
Symbios Design. 
 
Key Drivers 
         All types of green roofs can improve building insulation and lower energy costs, thus helping to 
reduce the carbon footprint of a company or organization. The long-term energy savings can be 
substantial. According to the EPA, the savings are about 23 cents per square foot of roof surface, due to 
increased energy efficiency. 
 
Key Obstacles 
         Greenery on rooftops requires some maintenance. The installation and consistent maintenance of 
a rooftop garden can be costly, but the return on investment is promising. Businesses contemplating a 
green roof should weigh these costs alongside the long-term cost savings, energy reduction and 
aesthetic benefits. 
 
References and Resources 
         Kerrie Lee Cole, Green Roof professional at Symbios Design, kerrielee@symbiosdesign.com 
         Lisa Fisher, Senior Urban Planner, Resilience and Sustainability Lead at SF Planning, 
lisa.fisher@sfgov.org, 415-575-8715 
         San Francisco Ordinance 
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Urban Tree Planting 
There are a variety of ways to prioritize planting trees, which offer 
countless benefits. 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
The Impact 
 The impact of trees stretches far and wide. They help reduce pollution, make streets safer, 
reduce stress, provide oxygen, filter drinking water, lower temperatures and provide shade, remove the 
carbon dioxide from the atmosphere, provide habitats, increase property values and more. Trees can 
also block some rainfall to decrease the pressure on stormwater drainage systems.  

According to a tree benefit calculator recommended by the U.S. Department of Agriculture, a 
coastal live oak tree with a diameter of two feet planted in front of a single-family home in San Mateo 
County provides $193 in benefits per year. The majority of benefits come from property value benefits, 
followed by electricity savings, stormwater runoff interception and air quality benefits.  
 Tree City USA has encouraged more than 3,400 communities in the U.S. to commit to taking care 
of and planting more trees. The volunteer group CityTrees has planted over 3,500 trees.  
  
Where It's Been Implemented  

Half of the cities in San Mateo County are Tree Cities USA: Belmont, Burlingame, Colma, Menlo 
Park, Millbrae, Pacifica, Redwood City, San Carlos, San Mateo and South San Francisco. In California, 
as of 2020, there were 156 Tree City USA communities and 54.29 percent of the state lived in a Tree 
City USA community. 

CityTrees has been serving the greater Redwood City area since 2000.  
 
Description  

Tree planting programs can take many forms, from city-level recognition, like Tree Cities USA 
provides, to nonprofit organizations like CityTrees, to partnerships between businesses and schools. In 
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addition, planting trees in certain locations or choosing tree species carefully can provide specific 
benefits. For example, planting fruit or nut trees along streets can provide people with free food and a fun 
activity. Planting native trees can provide habitats for other native species. Adding trees as a barrier 
between streets and sidewalks can improve pedestrian safety.  

Tree City USA is a national recognition program encouraging cities and other incorporated 
municipalities to invest time, money and energy in tree planting and continuous care. The program began 
in 1976 and it is sponsored by the Arbor Day Foundation, the U.S. Forest Service and the National 
Association of State Foresters. To be named a Tree City USA, cities must satisfy four requirements (see 
below, under “Key Factors for Success”). Once the city has met these requirements and celebrates Arbor 
Day, it can apply to become a Tree City USA. Cities must renew their applications annually.  

CityTrees is an example of how volunteers can make a difference in a city. CityTrees is a 
nonprofit that works to plant and maintain trees in urban areas in Redwood City. It works with various 
other organizations in the city, including its Public Works Department, to plant trees along streets, on 
school campuses and on other public properties. CityTrees also focuses on educating people and 
advocating for urban trees.   
 
Key Drivers 

Numerous environmental problems are facing San Mateo County and the world in general, from 
climate change driven by CO2 emissions to poor indoor and outdoor air quality, to loss of habitats and 
biodiversity to erosion and water pollution. Planting trees can help mitigate effects from all of these 
problems. 

Furthermore, wildfires in California have been getting increasingly more frequent and severe. 
Eighty percent of forest restoration needed in the U.S. National Forests is due to wildfires. In areas 
where wildfires have destroyed trees, replanting will help minimize erosion and water pollution.  
 
Key Factors for Success 
 To successfully plant trees, it is important to consider carefully why, where and how to plant trees. 
For example, planting native tree species is important in order to not threaten biodiversity and provide 
habitats for native species. Native trees are usually well adapted to the local climate conditions and, thus, 
have a better chance of thriving. 

In addition to favoring native trees, there are many other considerations to think about when 
choosing the best tree species and best locations for the tree. For example, a key factor of success is to 
choose a native tree species that will grow at an appropriate speed, require an appropriate amount of 
shade and have appropriately sized roots. It is also important to engage the community in choosing a 
location for trees that benefits the people and ensures that the tree can be easily cared for.  

The four requirements for becoming a Tree City USA Community are (1) a Tree Board or Tree 
Department, (2) a Tree Care ordinance, (3) a Community Forestry Program that has a yearly budget of at 
least $2/person and (4) an Arbor Day Proclamation and Observance.  

Other key factors for success include forming a group to champion the project and finding a 
member on the City Council who supports the idea. A cohesive group, such as the citizens’ group Tree 
City Pacifica, is important in order to work on the requirements and get the attention of the city. A 
supporter on the City Council can be instrumental in pushing through barriers.  
 Some key factors for the success of CityTrees are its loyal and hardworking volunteers, its 
partnership with the Public Works Department and relationships with other public entities, including staff 
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from Redwood City, San Mateo County and public schools. CityTrees hosts pruning seminars, as well as 
events called “Prune and Pub” where volunteers prune trees that CityTrees had previously planted and 
then eat together afterward. These regular events ensure that trees receive the needed attention in the 
years after planting.  
 Having a canopy goal – a goal to increase the tree canopy in the city – provides an incentive to 
maintain and replant trees instead choosing cheaper options like cutting down trees and not replacing 
them.  
 
Key Obstacles 
 Establishing and maintaining a focus on trees requires a strong program to ensure continued 
support, funding and effort. Furthermore, trees themselves require a maintenance system or program to 
ensure the continued health of the tree and deal with any problems that arise (for example, issues with 
sidewalks and tree roots). It can be difficult to secure grants to help maintain trees as opposed to grants 
to help plant trees.  
 If a city does not have an existing heritage tree or tree care ordinance, then the process to 
become a Tree City USA takes longer.  

Acquiring funding is a continual effort for most nonprofit organizations, especially in the beginning 
phases. CityTrees secures funding through various fundraising strategies including collecting donations, 
hosting fundraising events and maintaining a grant-writing program. Another obstacle tree planting 
organizations might face is developing and maintaining key relationships with public entities. CityTrees 
has found that understanding the needs of these entities is important and can be accomplished through 
ongoing communication. 
 
Timeline to Implementation 
 The timeline to becoming a Tree City USA will be different for each city depending on its existing 
programs, budgets and ordinances. For example, Pacifica, Calif., which has been a Tree City USA city 
for two years, already had a tree care ordinance and a community forestry program, so to become a Tree 
City USA, residents of Pacifica had to focus only on meeting the remaining two requirements: forming a 
Tree Board (which is typically a grassroots citizens’ group) and developing an annual Arbor Day 
Celebration with an Arbor Day Proclamation. The process took about a year for Pacifica.  
 It took CityTrees about two years to form. From idea to official establishment, the process 
included enlisting support from community members, the mayor and the city arborist, forming a steering 
committee, creating a plan and searching for funding.  
 
References and Resources 

Gail Benton Shoemaker, founder of Tree City Pacifica, gailbentshoe@igc.org  
Tom Cronin, CityTrees, tom.cronin@sbcglobal.net  
Tree City USA 
CityTrees 
Arborday.org Sample Tree Ordinance 
Arborday.org Sample Arbor Day Celebration Proclamation 
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Wildlife Corridors 
Wildlife Corridors facilitate the migration, travel or movement of species 
to or between other habitats.  
 

 
 
The Impact 

Wildlife corridors promote biodiversity because they ensure that migration is still possible for 
some species, that animals have a safe space to crossroads or highways, that populations can be 
connected and reproduce together and/or that species can have enough space to find food, shelter, 
mates and nesting sites.  
 
Where They’ve Been Implemented  

There is a very wide range in the size and scale of wildlife corridors.  
Small-Scale Wildlife Corridors in San Mateo County: There have been multiple projects in San 

Mateo County to preserve Pescadero Creek (and ensure that it remains a viable wildlife corridor) and 
deal with the problems (primarily erosion and safety concerns) associated with the Old Haul Road. There 
have also been various other habitat conservation, management and restoration projects in the county.  

Large-Scale Wildlife Corridors in the U.S.: In San Antonio, Texas, the Robert L.B. Tobine Land 
Bridge spans 150 feet over the six-lane Wurzbach Parkway to connect two parts of the Phil Hardberger 
Park. Also in Texas, the Lower Rio Grande Valley National Wildlife Refuge (NWR) Wildlife Corridor has 
been a work-in-progress since 1979. In California, the 101 Freeway Liberty Canyon Interchange Wildlife 
Overpass has been in the works since 2014, but construction was not expected to begin until November 
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2021 and only if enough funding can be raised. If completed, the crossing will span 210 feet over 10 
lanes of the 101 Freeway, meaning it will be larger than the Robert L.B. Tobine Land Bridge.  
 
Description 
 Wildlife or habitat corridors seek to prevent populations from being isolated by connecting 
habitats. They can take many forms, from restored creeks to designated strips of woodland to bridges 
over freeways, and are called different names, including habitat corridors, green corridors, land bridges 
and wildlife crossings. But ultimately, wildlife corridors are protected areas that facilitate the migration, 
travel or movement to or between other habitats.  
 In San Mateo County, the 8,020-acre Pescadero Creek Park is home to many native tree 
species, trout and salmon, mountain lions, coyotes, deer, raccoons and other important and/or 
endangered species. The park, however, remains affected by the lasting negative impacts of logging 
practices in the 1900s and the Old Haul Road. Specifically, there has been large quantities of sediment 
running off the Old Haul Road and polluting Pescadero Creek, which is home to endangered steelhead 
trout and silver salmon. 

In 2018, the San Mateo County Resource Conservation District (RCD) led a project to stabilize 
crossing of the Old Haul Road at tributaries of Pescadero Creek: Harwood Creek and Keystone Creek. 
The Dark Gulch Stream Crossing Repair Project sought to repair the Old Haul Road crossing at Dark 
Gulch Creek, another tributary of Pescadero Creek. The county estimated that 600 cubic yards of soil 
entered Dark Gulch Creek every year at the crossing and if the site collapsed, 37,000 cubic yards of soil 
would be introduced into the Pescadero Creek network. The San Mateo RCD has worked on numerous 
other projects to restore fish migration corridors.  
 The Robert L.B. Tobine Land Bridge is currently the largest constructed wildlife crossing in the 
United States and is now home to native plants and trees and provides a space for animals, including 
deer, coyotes and cats, as well as humans to cross.  

Over time, the Lower Rio Grande Valley NWR and partners have been purchasing land along the 
Rio Grande and restoring, protecting and connecting it so that there will be a complete corridor from the 
Falcon Dam to the Gulf of Mexico when finished. Mexico is working to extend the corridor along the Rio 
Grande on the Mexican side of the border.  
 
Key Drivers 

Habitat fragmentation and loss are two of the most widespread and problematic human-caused 
changes in the natural environment. Deforestation, roads, human-caused floods, and overall, the 
increase of human development and need for land have greatly reduced the amount of land available for 
natural habitats. They have also led to the physical isolation of populations due to fragments of 
unconnected habitat area. Habitat fragmentation leads to a decrease in biodiversity since isolated 
populations are more likely to become locally extinct (extinct in a specific area) without the benefits of a 
large population and resulting genetic diversity and without enough resources (food, shelter, nesting 
sites, etc.) available in the small fragment. In addition, habitat fragmentation can even have negative 
effects on human health. For example, in the northeastern U.S., Lyme disease is becoming more 
prevalent because habitat fragments often lack predators that control Lyme disease-spreading mouse 
populations. In addition, habitat fragmentation can disrupt migration patterns and lead animals to venture 
into roads, freeways and residential areas.  
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Key Factors for Success 

Wildlife corridor restoration or construction projects should focus on solving an identified problem, 
such as disrupted fish migration or mountain lion deaths on a freeway, in order to tailor the solution 
accordingly. Other key factors for wildlife corridor project success include collaboration between all the 
stakeholders, extensive planning and research into the potential effects of the project. 
 
Key Obstacles 
 As with many projects in the sustainability world, cost is a key obstacle. The San Mateo County 
Resource Conservation District’s project to stabilize the Old Haul Road crossings at Harwood and 
Keystone Creeks cost $650,000. The 101 Freeway wildlife crossing at Liberty Canyon project has been 
stalled due to a lack of funding. The project is estimated to cost more than $80 million.  
 
Timeline to Implementation 
 Timelines to implementation will vary greatly, depending on what kind of wildlife corridor the 
city/organization plans to construct or restore. For reference, the Robert L.B. Tobin Land Bridge took two 
years to build, from the start of construction to completion.  
 
References and Resources 

Sam Herzberg, SMC Parks Department, Senior Planner, sherzberg@smcgov.org  
The Robert L.B. Tobin Land Bridge,  
Restoring Fish Migration Corridors, San Mateo Resource Conservation District 
Old Haul Road: Hardwood and Keystone Creeks Crossing Stabilization 
Dark Gulch Stream Crossing Repair Project 
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Another Solution to Explore 
 
Environmental Impact Scores for Food 
 

 
 

Food has a large impact on the environment over the course of its life cycle – from the land 
needed for farming to the final packaging. In fact, food production is one of the greatest threats to 
biodiversity since it leads to habitat destruction and pollution; food production is responsible for 
jeopardizing more than 70 percent of threatened mammals and birds worldwide.  

To reduce the environmental impact of food production, consumers can become more aware of 
the severe environmental impacts their food has. This way consumers can put pressure on producers to 
put more environmentally friendly products on the market. There are several food labels that take into 
account biodiversity that European countries are developing and piloting.  
 In France, the Law on the Fight Against Waste and the Circular Economy, signed into law in 
February 2020, directs product packaging to inform consumers about the environmental impact of the 
product they are buying. In 2020, a request for proposal (RFP) to create a label to display environmental 
impact yielded several proposals. One such environmental impact label from France that came out of this 
call for projects is “Planet-Score,” which scores food products based on the product’s impact on 
biodiversity, climate, human health and animal welfare in addition to its life cycle assessment (LCA). 
Food products then receive a letter grade between A and E, depending on their score. The score also 
takes into account pesticide use. The WWF (World Wide Fund for Nature) and other like-minded NGOs 
are in support of Planet-Score.  
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 In the UK, Foundation Earth, a nonprofit organization, will launch a pilot of its method to assess 
foods’ environmental impact. Mondra developed the method, which evaluates water usage, water 
pollution, biodiversity impact/loss and carbon emissions associated with the farming, processing, 
packaging and transport of the food product. Foundation Earth expects to completely implement the 
program in 2022.  

The U.S. as well as states and counties in the U.S. can consider developing similar 
environmental impact food score systems or implement existing ones, using incentives or policy to make 
the labels widespread.  
 
References and Resources 

Foundation Earth, Pilot Launch, https://www.foundation-earth.org/pilot-launch/ 
Interreg Europe, “Planet Score,” Aug. 11, 2021, 

https://www.interregeurope.eu/lca4regions/news/news-article/12803/planet-score/ 
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Energy 
Solutions for expanding renewable energy use and access, and helping 
local governments and businesses reach their renewable energy goals 
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Community Microgrids 
Localized microgrids improve the energy independence and offer other 
benefits 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Impact 

Having relatively small, centralized microgrids that supply renewable, preferably carbon-free, 
electricity to a one or more buildings or a particular area of a city decreases dependence on utilities and 
increases energy resiliency.   
 
Description 
 Localized microgrids supported by renewable energy from various sources improve the energy 
independence of communities, reduce overall costs and reduce carbon emissions. 
 
Where It's Been Implemented 
 A project map from Clean Energy Group (see References section below), shows the location of 
approximately 20 microgrid solar-plus-storage projects that have been completed in California. According 
to the map, as of late 2020, at least 15 more were underway, and still more were in the planning stages. 
Among microgrids installed in California are these three completed projects: 

• Borrego Springs Microgrid in the Southern California desert town of Borrego Springs consists 
of a 700 kilowatt-hour (kwh) solar panel system and 700kwh battery storage, enough to power 
70 homes. 

• Blue Lake Rancheria Community Microgrid, in Blue Lake, Calif., has a 500kwh solar panel 
system and 900kwh battery storage that are used to power community buildings. 



55	
 

 
JULY 2022 SUSTAINABLE SAN MATEO COUNTY 

 
 

• The Fire Stations Microgrid Project in Fremont, Calif., provides backup power and resiliency 
for three fire stations. 

Peninsula Clean Energy (PCE), San Mateo County’s public, locally controlled provider of 
renewable electricity, is currently working on a project to establish three to five locations that can serve 
as community emergency hubs. They will operate on microgrids equipped with solar and battery energy. 
Making facilities such as emergency hubs and government facilities energy independent is only the start. 
A long-term goal may be to make all communities energy independent.  

Cities in the southern part of San Mateo County, using a state grant, developed a Peninsula 
Advanced Energy Community (PAEC) policy paper in 2019 that outlines strategies to integrate 
emergency microgrids, EV charging infrastructure, zero net energy buildings and solar energy storage.  

New York has a grant program called NY Prize that helps communities in the state explore the 
feasibility of creating microgrids. It has funded feasibility studies in more than 80 locations throughout the 
state. The principal goal of NY Prize is to identify technical and business models for microgrids that can 
be replicated throughout the state. The prize competition is now in Stage 2. Eleven communities received 
funding to develop a comprehensive engineering, financial and commercial assessment associated with 
installing and operating a community microgrid at their proposed sites in New York State. As of August 
2020, construction was expected to begin soon. 
 
Description 

Microgrids support community energy needs with better economics, reliability and resilience, 
while reducing carbon emissions. The U.S. Department of Energy describes a microgrid as "a group of 
interconnected loads and distributed energy resources within clearly defined electrical boundaries that 
acts as a single controllable entity with respect to the grid.  A microgrid can connect and disconnect from 
the grid to enable it to operate in both grid-connected or island mode."  
 Julie Cart explains in CalMatters.org: “A microgrid can be as simple as a single home operating 
on its own solar power, or a complex series of connections between a power source and distribution lines 
to end users. It can run a business, a neighborhood or even a city. It can be any size and may be fueled 
by renewable energy stored in batteries, or by generators run on a conventional fuel such as diesel.” 
 
Key Drivers 

In San Mateo County, Pacific Gas and Electric's (PG&E’s) public safety power shutoffs are 
among the principal drivers for the timeliness of microgrid development. The utility’s annual rates for 
electricity are increasing, and its reliability is declining. Due to safety errors during dangerous wildfire 
conditions, PG&E implemented a policy to shut off all power to the grid to prevent further disasters. Many 
people find this policy unacceptable, especially for buildings that need power such as government 
facilities, hospitals and important research institutes. While these facilities may have backup generators, 
community microgrids offer long-term solutions for energy resilience.  
 
Key Factors for Success 
 Microgrids greatly increase energy resiliency in areas of the state that are prone to shutoffs due 
to wildfires or other causes. Properly integrated into the electrical system, they can act as distributed 
energy storage systems, reducing the need for more electricity generation plants, which often use natural 
gas or some other fossil fuel. Microgrids are particularly effective in those disadvantaged communities of 
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color which are underserved by investor-owned utilities.  In those communities there is an added benefit 
of cleaner air. 
 
Key Obstacles  
 The PAEC policy paper referenced above found these obstacles to microgrids: 

• The preference of building owners to make decisions based on (lowest) initial costs instead of 
life cycle costs  

• Budgeting conflicts between capital costs and operating costs  
• Split incentives between the building owner and tenants  
• Limited financing options  
• The question of who should fund and who should own advanced energy community 

components  
 
Cost is one of the main obstacles for implementing new community microgrids throughout San 

Mateo County. The region is already electrified and connected to PG&E's larger grid, so a new microgrid 
may seem unnecessary. However, support for investment is likely to increase as dependence on PG&E 
becomes more difficult. A second equally difficult obstacle is the lack of widespread understanding of the 
definition, advantages and disadvantages of microgrids. PCE’s project is expected to help resolve some 
of these problems. 
 
Timeline to Implementation 

Building an operational community microgrid is not a simple process. It begins with a feasibility 
assessment, then system design, cost estimation and financial planning are needed to drive the project. 
After procurement of energy and materials and once construction is complete, utility interconnection 
takes place. Finally, the microgrid needs to be optimized.  
 
Return on Investment 

Each microgrid project is unique.  Detailed financial calculations are necessary in the planning 
process. A detailed project plan and preliminary design are required in order to develop costs and 
feasibility studies. 
 
Resources 
 Peninsula Clean Energy website, January 2020 Resiliency Strategy, Energy Resilience plans. 
Contact: Kirsten Andrews-Schwind, kandrews-schwind@peninsulacleanenergy.com, or Carlos Moreno, 
cmoreno@peninsulacleanenergy.com 
 Resilient Power Project Map by Clean Energy Group of projects that operate independently from 
the grid 
 “Building a Microgrid: Understanding Your Microgrid Life Cycle and Design,” Microgrid 
Knowledge, July 25, 2019 
 Peninsula Advanced Energy Community. Contact: Diane Bailey, Executive Director, Menlo Spark, 
diane@menlospark.org  
 NY Prize for Microgrid Installation. Contact Michael Razanousky, 866-697-3732, X3245 
 “Microgrids 101,” NY Prize 
 “Five Things to Know About Microgrids,” CalMatters.org, November 1, 2019 
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Induction Cooktop Loaner Program 

Loaning induction cooktops to individuals helps persuade them of the 
benefits of this alternative to gas cooktops. 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Impact 
 Converting to an induction cooktop is an easy change for individuals to make in their households 
to improve their home’s energy efficiency and local air quality. Induction cooktops are electric ranges that 
use magnetic coils to heat a ceramic glass surface. Induction cooktops heat up faster than conventional 
gas burners, are safer to use and have a lower fire risk. They also yield a significant reduction in indoor 
air pollution and are easier to clean. 
 
Where It's Been Implemented  
 The Cities of Burlingame and San Carlos, Calif., have Induction Cooktop Loaner Programs. The 
City of Burlingame loans residents an induction cooktop and a compatible frying pan for up to two weeks 
at no charge. (As a result of the magnet-heating mechanism, induction cooktops only work with metal 
cookware.) In San Carlos, Calif., San Carlos Green offers an induction cooktop loaner program modeled 
after “checking out a library book.” Acterra, a nonprofit based in Palo Alto, has offered a plant-based 
induction cooking classes along with its loaner program. 
 The City of San Jose also has offered a cooktop loaner program. Though currently on hold due to 
COVID-19, the program typically allows residents to check out an induction cooktop and cookware for up 
to two weeks. Sunnyvale’s Environmental Services Department and Library offer a more extensive 
loaner program, offering residents kits that include an induction cooktop, frying pan, silicone spoon and 
slotted spatula and cookbook. 
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Description 
 Induction cooktop loaner programs allow residents to test out a cleaner, more efficient cooking 
method and convince many of them of the benefits. 

Typically, induction cooktops range in cost from $500 to $3,000. Loaner sets that include a 
portable induction cooktop, a compatible frying pan, a magnet and a cover cost around $260 dollars. 
(The magnet helps people determine if their cookware is compatible with the cooktop.) Loaner programs, 
as a result, can serve as an important opportunity for individuals to test the cooktop’s efficiency prior to 
purchasing an induction cooktop.  
 
Key Drivers 
 Induction cooktops are more energy efficient, safer and cleaner than conventional gas cooking 
systems. A recent Stanford-led study revealed that the methane leaking from natural-gas burning stoves 
inside U.S. homes has a climate impact comparable to the carbon dioxide emissions from about 500,000 
gasoline-powered cars. They are easier to clean. Since heating only occurs when the cookware is on the 
cooktop, induction cooktops significantly reduce the risk of fire and burns, which are more likely with 
open flame burners. Induction cooktops are also more energy efficient than other gas or electric options.  
 
Key Factors for Success 

Induction cooktop loaner programs need to be supported by an organizing entity such as a 
library, individual or other sponsoring organization. When creating an induction cooktop loaner program, 
it is important to designate someone who is responsible for acquiring the induction cooktops, tracking 
who borrows them and cleaning them. It is also important to garner interest for the program through city 
newsletters and various social media platforms such as Nextdoor. 
 
Key Obstacles 

It is important to ensure that there is (1) a committed individual to sustain the program and (2) a 
liability waiver. Liability waivers should encompass possible safety hazards with handling the cooking 
equipment. A sample waiver from Acterra is attached in the References and Resources section. 
 
Timeline to Implementation 

To implement an induction cooktop loaner program, it’s important to determine who is organizing 
the program (individual, library or organization). Then, the organizer should purchase the equipment and 
publicize the program. Organizers are encouraged to invite borrowers to fill out a survey following the 
use of the cooktop to gauge the effectiveness of the program. 
 
References and Resources 
 Debbie Mytels, Co-Chair of Outreach Committee, Fossil Free Buildings for Silicon Valley, 
debbie.mytels@gmail.com, (650) 759-0888 

Sample Waiver from Acterra  
Ecology Center’s Induction Cooktop Fact Sheet 
Induction vs. Gas Cookoff Video by architectural firm Gould Evans 
Burlingame Induction Cooktop Loaner Program 
San Carlos Green Induction Loaner Program 
Acterra Plant-Based Induction Cooking Program 
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Leaf Blower Regulation 
Restrictions and bans on gas-powered leaf blowers reduce noise and 
air pollution. 
 

 
 
The Impact 

Many residents considered gas-powered leaf blowers to be a nuisance. Because they are noisy 
and cause air pollution, community activists have called for restrictions and in some cases, a ban on the 
use of gas-powered leaf blowers. 
 
Where It's Been Implemented  

In October 2021 California Governor Gavin Newsom signed a bill that will ban the sale of 
gasoline-powered leaf blowers, lawnmowers and chain saws. Under this law, the California Air 
Resources Board will decide how and when sales of these gas-powered devices will be prohibited. It 
could be as early as 2024. 

At the city level in California, Berkeley, Belvedere, Mill Valley, Sonoma, Los Gatos and Los Altos 
have banned the use of gas-powered blowers and their use is restricted in Burlingame, Tiburon, Palo 
Alto and Orinda.  
 
Description 

California cities have restricted gas-powered leaf blowers in a variety of ways. For example, Los 
Angeles bans their use within 500 feet of residences. Davis has a ban on how long blowers can be used, 
limiting use to a maximum of 10 minutes. Newport and San Diego regulate the noise level, banning the 
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use of blowers that are louder than vacuum cleaners at a distance of 20 paces. Burlingame limits their 
use in different areas of the city to specific days.  

 
Key Drivers 

Noise and air pollution are the main reasons some people want to regulate leaf blowers. They 
can be a serious problem for people with respiratory conditions, and individuals who work at home say 
they make it difficult to converse on the phone or participate in web meetings.  

A study conducted in 2018 by acoustic engineers from a firm called Arup determined that gas-
powered leaf blowers produced much more sound in the low-frequency range. Low-frequency sounds 
can travel farther distances than high-frequency sounds, making gas-powered leaf blowers a greater 
hazard to hearing health than battery-operated alternatives. The noise from a gas-powered blower can 
affect up to 15 times as many households as a battery-powered blower with the same 75-decibel rating.  

Gas-powered leaf blowers use two-stroke engines that rely on fossil fuels. These engines 
function by mixing together gas and oil in a combustion chamber, ultimately releasing up to one-third of 
the mixture as unburned aerosol. In 2017, the California Air Resources Board warned that by 2020, gas-
powered leaf blowers, lawn mowers and similar equipment in the state could produce more ozone 
pollution than all the cars in the state combined.  
 
Key Factors for Success 

Having a strong body of community activists and residents increases the likelihood of gas leaf 
blowers being restricted. It’s also important to reach out to local gardeners’ organizations and to present 
evidence that electric and battery-powered leaf blowers are available.  

Once an ordinance is enacted, it’s important for cities to remind residents about it. 
 
Key Obstacles 

The gas and oil industry has a vested interest in gas-powered leaf blowers and many lobby City 
Councils that attempt to enact a ban. Once restrictions are enacted, residents must be aware of the rules 
and be committed to helping their neighbors understand them. Few police departments have enough 
officers to patrol for violations, so regulation is often dependent upon residents who file complaints about 
their neighbors. For that reason, some cities post flyers with leaf blower rules on their websites that 
residents can print out and anonymously slip on their neighbors’ doorsteps.  
 
References and Resources 

Allen Meyer, Code Compliance Officer, Town of Los Altos, ameyer@losgatosca.gov, 408-399-
5746 

The Atlantic: Get off My Lawn  
Los Gatos Leaf Blower Ordinance 
Cupertino Leaf Blower Ordinance 
Palo Alto Leaf Blower Ordinance 
Burlingame’s Leaf Blower rules, including reminder flyer 
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Low-Carbon Concrete 
Using types of concrete that store CO2 can significantly decrease global 
carbon emissions and make buildings stronger 

 

 
Photo courtesy of Zero Energy Project 

 
The Impact 

Concrete is one of the most widely used building materials on earth. Producing cement, one of 
the major components of concrete, by burning limestone accounts for 8 to 11 percent of global CO2 
emissions. Low-carbon concrete has an immense potential for cutting carbon emissions. For example, 
constructing LinkedIn’s campus in Mountain View, Calif., with low-carbon CarbonCure concrete helped 
save 240,000 pounds of carbon from the atmosphere. In addition, buildings made from low-carbon 
concrete are structurally stronger than those made from traditional concrete. 
 
Where It's Been Implemented 

Low-carbon concrete has been used in numerous structures around the country and the world. 
Some of the first low-carbon concrete buildings in the Bay Area were LinkedIn’s Middlefield campus, built 
in 2020, and a new academic building for the University of California's Hastings College of the Law, built 
in 2019. Boarding Area B in Terminal 2 of San Francisco International Airport was built in 2011 from 
concrete containing carbon-sequestered aggregate, which reduced carbon concrete emissions by 48 
percent and helped earn the terminal Gold status in Leadership in Energy and Environmental Design 
(LEED). Buildings made from low-carbon concrete are structurally stronger than traditional concrete 
buildings. 



62	
 

 
JULY 2022 SUSTAINABLE SAN MATEO COUNTY 

 
 

Marin County in California adopted the world’s first building code that limited carbon emissions 
from concrete in January 2020. Since then, states like New York and New Jersey have approved policies 
mandating low-carbon concrete in construction. A California law enacted in September 2021 requires a 
comprehensive strategy to achieve net-zero emission cement as soon as possible and no later than 
2045 
 
Description 

It’s important to understand that low-carbon concrete is not one specific product. Rather, it’s any 
type of concrete that decreases the amount of CO2 in the atmosphere when used in place of normal 
concrete. Concrete can reduce CO2 emissions in a number of ways, such as by trapping carbon dioxide 
through its solid structure or being composed of materials other than combusted limestone. The overall 
goal is to find a method of concrete production that releases less CO2 than usual or, better yet, traps 
more CO2 than it took to create the concrete, which is specifically known as carbon negative concrete. 

Various companies have created their own solutions to this problem. Some of the most prominent 
companies in the low-carbon concrete market are CarbonCure Technologies, Blue Planet and 
Carbicrete. CarbonCure focuses on trapping the CO2 created in limestone combustion (a process known 
as sequestering) and injecting that same CO2 into the concrete, causing mineralization and embedding 
CO2 into the structure of the concrete. In addition to strengthening the concrete, this process also traps 
the CO2 in a form which prevents it from entering the environment. Blue Planet, instead of focusing on 
the carbon footprint of cement production, tackles the overall issue by trapping CO2 produced by power 
plants, converting it to CO3 (carbonate), and using it to produce an aggregate that strengthens concrete. 
Carbicrete avoids creating CO2 emissions from limestone combustions by strengthening concrete with 
ground slag from steel production instead, and also decreases existing CO2 levels by curing concrete 
with CO2, embedding the gas into the concrete structure.  
 
Key Drivers 

Low-carbon concrete was produced to tackle the issue of climate change. Throughout the 
Anthropocene, the earth has gradually warmed at unnatural rates due to the increased presence of 
greenhouse gases in the atmosphere caused by human activities. One major source of greenhouse gas 
pollution is concrete production, as the limestone combustion process typically necessary to produce 
cement releases large amounts of carbon dioxide. In fact, since cement is such a high-demand material, 
the concrete industry is responsible for up to 11 percent of global CO2 emissions and, if it were a 
country, would be the third largest contributor of CO2 pollution in the world. Low-carbon concrete aims to 
counter the unsustainable practices of concrete production by not only creating concrete through less 
pollutive means but also by removing CO2 from the air and trapping it within concrete. This process, 
when repeated by companies on a large scale, can create serious reductions in global CO2 pollution and 
possibly play a great role in the reversal of climate change. 
 
Key Factors for Success 

Marin County benefited from funding by the Bay Area Air Quality Management District’s Climate 
Protection Grant Program and the cooperation of the government, engineers and academics. Other 
partners included the Carbon Leadership Forum and the U.S. Green Building Council and leaders from 
the concrete industry. Many case studies contributed to confidence in the quality of the concrete. It’s also 
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important for local citizens and companies to be educated on the benefits of low-carbon concrete to 
increase support and minimize opposition toward low-carbon concrete mandates. 
 
Key Obstacles 

Very few drawbacks and obstacles exist for the implementation of low-carbon concrete. It is 
estimated that buildings made from low-carbon concrete cost 1 percent more to produce, which can be 
significantly more expensive for large structures. It also takes additional time and energy to cure concrete 
with CO2, and the energy used in curing needs to be renewable in order to not release substantial 
greenhouse gases. Looking at the bigger picture, however, the advantages of low-carbon concrete far 
outweigh the disadvantages. Low-carbon concrete is structurally strengthened through the sequestering 
of CO2, it reduces the global carbon footprint, and it promotes the usage of sustainable technology. 
 
Timeline to Implementation 

Leaders in Marin County implemented their plan in January 2020. In general, the time to 
implement a plan such as this must include enough time to identify and consult with companies such as 
CarbonCure that provide the technologies and methodologies to decrease the carbon content of 
concrete, work with concrete manufacturers to create the desired product, and work with architects and 
engineers to identify the best structures and areas where low-carbon concrete can be implemented. 
 
Return on Investment 

Low-carbon concrete has been proven to be very effective in creating strong, durable structures. 
For around a 1 percent increase in price, consumers receive sustainable concrete strengthened with 
CO2, slag and/or other materials. There are no current reports of structures made from low-carbon 
concrete breaking down or facing stability issues. In contrast, low-carbon concrete structures have 
stayed sturdy and been recognized as sustainable, progressive buildings made with green technology. 
The reductions in CO2 emissions by the concrete industry from utilizing low-carbon concrete are also 
tremendous. CarbonCure, for example, reports that their technology sequestered more than 60 tons of 
CO2 during 2021. Low-carbon concrete is a great option for companies and cities looking to meet their 
greenhouse gas (GHG) reduction goals. Overall, there is a substantial return on investment for creating 
structures from low-carbon concrete in terms of prioritizing building strength and promoting sustainability. 
 
References and Resources 
 American Society of Mechanical Engineers, Feb. 18, 2020. “Low-Carbon Concrete Can Fight 
Global Warming” 

Bellona, Apr. 13, 2018. “Building with Low Carbon Cement is Affordable.” 
Building Green, Jan. 7, 2020. “Marin County First to Adopt Low-Carbon Concrete Code.” 
Carbon Cure, Jan. 19, 2021. “Central Concrete Meets Bay Area Demand for Low-Carbon 

Concrete.” 
 Carbon Cure, n.d. “Reducing Carbon, One Truck at a Time.” 
 Health Product Declaration Collaborative, n.d. “SFO: Poised to Become the World’s Most 
Sustainable, Healthy Airport.” 

Zero Energy Project, Nov. 9, 2020. “Low-Carbon Concrete Starting from the Ground Up.” 
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On-Bill Financing 
Utility companies help finance the high up-front cost of homeowners’ 
transition to cleaner energy 
 

 
 
 

The Impact 
On-bill financing increases the accessibility of transitioning to more energy-efficient infrastructure. 

Under an on-bill financing model, utilities cover the higher up-front cost of energy-related upgrades. 
Customers then repay the costs via an additional charge on their utility bill.  
 
Where It's Been Implemented  

Pacific Gas & Electric (PG&E) currently offers 0 percent loans to commercial customers for 
upgrading to energy-efficient equipment. Loans range from $5,000 to $4 million for residents that have 
been customers for at least 24 months, of which 12 should be with good standing. Currently, the PG&E 
on-bill financing program is limited to energy-efficiency projects within PG&E’s rebate program. 

Southern California Edison has offered an on-bill financing program since 2010. Commercial and 
residential customers are eligible to participate. The program has provided over $10 million in loans, 
yielding a projected energy saving of 17 GWh and 2.8 MW. 

Sonoma Clean Advanced Clean Energy offers 0 percent financing for up to $10,000 for select 
energy technologies within Sonoma and Mendocino counties. Residential customers need to complete a 
screening application, select an energy upgrade and submit a participation agreement to join the 
program. 
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Description 
With on-bill financing, utility companies incur the initial high cost of clean energy technologies. 

Customers then are required to repay the investment cost through an additional charge on their utility bill. 
A similar financing model, on-bill repayment, finances the program through a third party rather than the 
utility company itself. Since utility companies have access to a customer’s energy usage patterns and 
payment history, they can assess the risk of adopting an on-bill financing program. Some on-bill 
financing models continue even after the initial homeowner moves, by including a clause designating the 
transfer of the loan to the next owner of the property. Collectively, on-bill financing is an effective solution 
to both promote and increase the adoption of clean energy. 
 
Key Drivers 

On-bill financing is an attractive solution to finance the high upfront cost of clean energy 
technologies. Under an on-bill financing program, customers can benefit from cleaner and often more 
efficient and less costly energy while repaying the loan that makes it possible. Utilities can maintain a 
secure revenue stream because they can disconnect customers from cleaner sources of energy upon a 
failure to pay. Overall, on-bill financing promotes the market’s transition to cleaner energy sources, 
making it easier for utilities and customers to benefit from clean energy. 
 
Key Factors for Success 

Having a committed utility and customer base to fund the initial up-front cost of a new energy 
technology is integral to a successful on-bill payment program. Private lenders may see an on-bill 
financing program as risky due to the heavy reliance on the customer base to repay loans. Utility 
companies may find adopting a new billing system and/or business model to be challenging. Thus, 
education and outreach programs can help in garnering more support and customers for the program, 
lowering the risk for private lenders and utility companies. Local governments can also support on-bill 
financing programs by creating policy or legislation incentives that would support such a program, 
collaborating with utility companies and backing on-bill programs.  
 
Key Obstacles 

On-bill programs face two challenges: (1) adopting a new billing system can and (2) reallocating 
remaining costs in the case of partially paid bills. Without a cooperative utility company, adopting an on-
bill financing program can become difficult. Utility companies also face consumer lending laws and the 
need to readjust billing systems to an on-bill financing model. On-bill programs must also account for the 
instance of resale of property, in which case certain financing models may require businesses or 
homeowners to pay off the loan upon the sale of the property. 
 
Timeline to Implementation 

To implement an on-bill financing program, a utility company must first survey the target region to 
determine the viability of such a project. Given a sizable population, the company must then design an 
on-bill financing framework. Then, the company can offer the program to the community and assess its 
effectiveness. 
 
References and Resources 

Bret Anderson, Carbon Free Palo Alto, bretande@gmail.com 
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U.S. Department of Energy On-Bill Financing and Repayment Programs 
National Resources Defense Council: On-Bill Financing Overview and Key Considerations for 
Program Design 
Southern California Edison: On-Bill Financing for Energy Efficiency Projects 
PG&E Energy Efficiency Financing 
Carbon Free Palo Alto: BE Smart Program Overview (proposal for mass electrification proposal 
including on-bill financing) 
Building Decarbonization Coalition Policy Report: Towards an Accessible Financing Solution 

 
 
 

Plastic Roadways 
Paving roads with asphalt strengthened by waste plastic keeps plastic 
out of landfills. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Impact 
Although many single-use plastic bans are underway, an effective solution is needed to address 

waste plastic that is increasingly difficult to recycle and is clogging our landfills. Plastic roadways put 
waste plastic to good use in strengthening local infrastructure.  
 
Where It's Been Implemented  

As of February 2021, around 60,000 miles of plastic roadways had been paved in India with land 
sanctioned by the national government for use as a plastic road.  Similar roads are beginning to spring 
up all around Europe, Africa and Asia.  
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MacRebur is a company from the U.K. that specializes in plastic-paved roadways. The company 
has constructed these roads all over the U.K., Australia, Estonia and Slovakia and, in 2018, helped a 
team at the University of California at San Diego install the first road utilizing recycled plastic in the U.S. 
Additionally, MacRebur has a supplier in Southern California that is trying to break into the California 
market. 

In 2020, the California Department of Transportation (Caltrans) attempted to pave a stretch of 
State Highway 162 between Feather River and Christian Avenue in Oroville with recycled plastic as a 
pilot project. Although the project has run into a few complications, Tom Pyle, Chief of the Office of 
Asphalt Pavement, and his team at Caltrans are still committed to making plastic highways a solution to 
the plastics problems.  
 
Description 

Currently in California, roads are paved with asphalt, a substance that is primarily sludge from oil 
refining. A plastic-paved road adds plastic composites from recycled plastic waste into the binding 
mixture of the asphalt, decreasing the total asphalt needed and strengthening the road. Asphalt roads 
are both weaker and less flexible than plastic roads and have an average lifetime of 10 to15 years, thus 
increasing carbon emissions. 

There are many ways to incorporate plastic into an asphalt road, and the technology is rapidly 
advancing. These roads must address environmental protection while being strong enough to hold up to 
the crushing loads of trucks and buses.   One method being explored is to add plastic from recycled 
fishing net fibers or by melting the nets into the hot asphalt. 
 
Key Drivers 

Using polymer-enhanced binders for road pavement can make roadways more resilient than 
regularly paved roads. Plastic-paved roads contract less in colder weather and maintain more of their 
strength during extreme heat than traditional asphalt roads. They contribute to solving worldwide plastic 
pollution while reinforcing existing infrastructure using an eco-friendly solution. 

Plastic Oceans estimates that humans produce 380 million tons of plastic annually, with a 
significant portion entering our oceans. Plastic roadways reuse lots of plastic otherwise destined for 
landfills and can repurpose plastic in existing landfills. For example, the Caltrans pilot project on State 
Highway 162 recycled 150,000 plastic bottles for each one-mile segment, and MacRebur’s patented 
polymer binder uses up to the equivalent weight of 740,541 single-use plastic bags in each kilometer of 
road paved.  
 
Key Factors for Success 
 Financial support for paving recycled plastic roadways is critical. Since the technology is in an 
early phase, measures are needed to make construction as cost-effective as possible. It is also important 
that education concerning recycling plastics and roadways is provided to ensure plastic roads are seen 
as an effective solution to the existing plastic problem and not as an excuse to increase plastic usage.  
 
Key Obstacles 

Just as in traditional road paving, toxic material may be released from the melting of polymers 
during construction of plastic roadways that may be harmful to the road workers. Measures must be 
taken to ensure safe work conditions. Plastic roads also must be studied over the long term to make sure 
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that microplastics don’t leak out of the roads. Resistance to the initial costs of paving these roads must 
be met with education on the necessity and benefits of plastic roadways. 
 
Resources 

Tom Pyle, Chief, Office of Asphalt Pavement for Caltrans. tom.pyle@dot.ca.gov, 916-704-9245 
California Department of Transportation (Caltrans.). “Caltrans Repaves Roadway with Recycled 

Plastic Bottles”  
Caltrans. “Use of Recycled Plastic in Asphalt and Concrete Pavement Applications” 
Journal of Engineering Science and Technology, May 2012. “Use of Waste Plastic in 

Construction of Bituminous Road” 
 
 

Reach Codes 
These codes reduce fossil fuels in construction and offer health and 
safety advantages 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Impact 

Reach codes reduce or eliminate fossil fuel use (primarily natural gas and propane) in buildings. 
They are usually mandated at the building permit stage, limiting gas heating, cooling, cooking and water 
heating equipment in new building construction. They can be made applicable to major remodels. Some 
reach codes also require electric vehicle (EV) charging infrastructure and photovoltaic (PV) panel and 
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battery installation. A reach code ordinance reducing and preventing the introduction of new natural gas 
installations will contribute greatly to a city’s goal of lowering carbon emissions, making that city’s 
response to the climate crisis stronger. Reach codes which require EV infrastructure will encourage more 
people to purchase more electric vehicles. 
 
Description 
 Reach codes are building codes for new construction that “reach” beyond minimum state building 
construction energy code requirements to reduce or limit fossil fuels.  
 
Where They’ve Been Implemented  

In San Mateo County, as of July 2022, 14 cities and the County of San Mateo had approved 
codes that limit or partially ban the use of natural gas in new construction. In California, 54 cities and 
counties had adopted reach codes. 
 
Background 
 Every three years, the California Energy Commission, working in conjunction with the California 
Building Standards Commission, adopts an updated version of the Building Energy Efficiency Standards 
– Title 24, Section 6 of California law. The latest code was effective January 1, 2020. Title 24 is 
applicable to new construction legally entitled after the effective date. Cities can opt to “reach” beyond 
the basis minimum requirements of Title 24, with reach codes that encourage or require electrification of 
all new construction. Cities may also adopt reach codes through their powers to regulate public health 
and through the adoption of other codes, such as changes to the National Electric Code (NEC) or their 
zoning ordinances. 
 
Key Drivers 

All-electric buildings dramatically reduce carbon emissions, especially when they are coupled with 
renewable zero-carbon electricity sources such as solar and wind. These buildings are cleaner, safer and 
less expensive to build. In addition, electric appliances are more cost-effective over time due to their 
energy efficiency, and they are healthier because they don’t emit toxic fumes. Improved safety also 
comes from fewer residential fires and less chance of pipeline fires. On average in the United States, a 
natural gas or oil pipeline catches fire every four days, results in an injury every five days, explodes every 
11 days and leads to a fatality every 26 days, according to Fractracker.org.  
 
Key Factors for Success 
 Reach codes are generally implemented by elected officials, staff and the public who understand 
the impacts of natural gas on the health and safety of their constituents. Natural gas used in American 
homes is actually methane, a colorless, odorless gas extracted from the ground, often by fracking, which 
involves the high-pressure injection of sand, water and cancer-causing chemicals into the ground. A 
recent study found that major cities are leaking methane twice as much as previously thought. Methane 
is 80 times deadlier than carbon dioxide. Burning natural gas in home heating and cooking creates 
dangerous exhaust biproducts that would be illegal if created outdoors. Natural gas leaks from 
appliances, transmission lines and other sources compound the impact. 
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Key Obstacles 
 There is often resistance to reach codes from elected officials, residential and commercial 
builders, and members of the public who are unfamiliar with electrification. When elected officials are 
made aware of the deadly impacts of natural gas, there is a greater possibility they will adopt strong 
Reach Codes. 

Builders are not eager to switch from their tried-and-true subcontractors and suppliers, and they 
believe renters and buyers will be less willing to rent or buy all-electric homes. Members of the public are 
often reluctant to give up appliances such as gas stoves and fireplaces. In addition, the upfront cost of 
electric appliances can be greater than their gas equivalents. 

Yet electric appliances are cost-effective over time due to their energy efficiency, and many 
people who swear they will never have an electric stove change their minds when their try one of the 
sleek new induction cooktops, which heat more quickly, turn off automatically when a pan is removed 
and can handle all types of cooking. As the public becomes supportive of all-electric homes, builders 
follow suit. 
 Residential and commercial subcontractors for mechanical, electric and plumbing have skill sets 
in gas installation, but not so much in all-electric construction. Because subcontractors are not always 
knowledgeable about newer all-electric construction techniques, and because it is the subcontractor 
which assumes liability on construction projects, construction bids for all-electric construction can be 
unnecessarily higher than for gas installation. Some builders have found it useful to hire a consultant to 
work through this complicated process, with methodologies that are effective at resolving these 
problems.  
 
Timeline for Implementation 
 Implementing reach codes is often time-consuming for staff and elected officials, due to the 
learning curve required. Meanwhile, each new version of Title 24 becomes stronger and stronger. In the 
2022 Title 24 code revision, there is anticipation that natural gas could be eliminated in new residential 
construction. Cities that choose to act before then will benefit from having buildings already outfitted as 
all-electric. Over the next 25 years, there is expectation that natural gas will be phased out, as California 
reaches the “tipping point.”   
 
Return on Investment 
 All-electric buildings are much less expensive to construct if the work is done during the original 
construction.   
 
Reference and Resources 
 Peninsula Clean Energy Model Ordinances 
 “Effects of Residential Gas Appliances on Indoor and Outdoor Air Quality and Public Health in 
California,” University of California at Los Angeles, Department of Occupational and Environmental 
Health, April 2020 
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 “Ten Truths About Natural Gas,” Campaign for Fossil Free Buildings in Silicon Valley, 2019. 
“California Nears Tipping Point on All Electric Regulations for New Buildings,” GreenTechMedia, July 29, 
2020 
 “E3 Quantifies the Consumer and Emissions Impacts of Electrifying California Homes,” Energy + 
Environmental Economies, April 15, 2019 
 Redwood Energy Construction Guides: All-Electric Multifamily Guidelines, All-Electric 
Commercial Guidelines, All-Electric Single-Family Construction Guidelines. These guides include 
examples of all-electric construction as well as information on appliances and electric equipment. 

 
 

Rubberized Asphalt Concrete 
Rubber from scrapped tires can be repurposed to resurface roads. 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Impact 

Rubberized asphalt concrete roads present a sustainable solution to creating higher performance 
and more durable roads. They also divert discarded tires destined for landfills or illegal dumps. 
 
Where It's Been Implemented  

Rubberized asphalt concrete (RAC) roads have been used in California for three decades. By the 
end of 2010, 31 percent of all hot mix asphalt roads paved by Caltrans used rubberized hot mix asphalt. 
Asphalt rubber roads have been used by the Sacramento County Department of Transportation since 
1990. In total, they have recycled more than 1.5 million waste tires. Complete lists spanning hundreds of 
RAC projects over the last decades can be found on the Caltrans website under “Rubberized Asphalt 
Concrete.” 
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Description 
Rubberized asphalt concrete (RAC) is made by mixing crumb rubber (ground-up, recycled tires in 

which contaminants such as dust and rock are removed) with asphalt. There are two primary binders 
associated with RAC: asphalt rubber, a blend of paving grade asphalt cement that has been successfully 
used for three decades in California, and terminal blend, a binder blended with finer crumb rubber that 
has been successfully used in California for two decades. 

RAC binders are often applied at a reduced thickness compared with traditionally paved roads, 
which results in them being more cost effective. Moreover, RAC roads are more resistant to cracking, 
offer better sound dampening capabilities, retain their color for longer periods of time and can improve 
the traction of vehicles on the road.    

As an added bonus, RAC roads can last up to 50 percent longer than traditionally paved roads 
and have added flexibility due to the rubber composite added to the mix. 
 
Key Drivers 

In California and around the world, wasteful practices often harm the natural world. In California 
alone, it is estimated that more than 40 million waste tires are produced annually. Roughly 30 to 35 
percent of waste tires end up in landfills and illegal dumps. Decaying waste tires produce large quantities 
of microplastics that choke out wildlife and cause significant damage to our environment.  

A single 2-inch-thick RAC resurfacing project uses around 2,000 scrap tires per lane mile, and in 
recent years 10 million waste tires have been used in RAC paving projects around California.  

Another factor to consider when considering the use of RAC is the durability and longevity of 
traditional asphalt roads. A conventionally paved road lasts an average of 10 to15 years and, when 
repaved, has a significant carbon impact. According to a study in the International Journal of Sustainable 
Transportation, better paved roads could save drivers 2 to 5 percent in fuel, tire wear, and repair and 
maintenance costs, thus lowering carbon impacts even more.  
 
Key Factors for Success 

In order for the widespread success of RAC, cities or businesses need to be willing to implement 
this paving method in their community. Education on the benefits of implementing RAC projects and 
assistance with the technical aspects of construction will help those hoping to install RAC projects. In 
California, many resources are already provided by CalRecycle, such as grant opportunities and 
educational materials.  
 
Key Obstacles 

Given that the mix needs to settle in warmer climates, RAC installations run into some 
complications in areas of high altitude or areas with colder temperatures. The main obstacles to RAC’s 
increased usage are lack of information regarding its benefits and insufficient funding. CalRecycle has 
sought to address both of these concerns by publishing guides for technical installation and education 
concerning RAC projects and providing financial aid through grants for those seeking out RAC 
technology   
 
References and Resources 

William Heung, CalRecycle, William.Heung@calrecycle.ca.gov  
CalRecycle. Rubberized Asphalt Concrete 
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CalRecycle. Rubberized Asphalt Concrete Grant Programs 
CalRecycle. Rubberized Asphalt Concrete Technical Assistance and Training  
CalRecycle. Rubberized Asphalt Concrete Glossary 
National Geographic, Sept. 20, 2019. “Tires: The Plastic Polluter You Never Thought About” 
Environmental Protection Agency. Basic Information: Scrap Tires   

 
 

Smart Glass for Commercial Buildings 
Installing “dynamic glass" in large buildings saves energy 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Impact 

Windows are often the most inefficient part of a building envelope. Installing smart glass (also 
called dynamic or electrochromic glass) or special sheet coatings greatly improves energy efficiency. It 
has the potential to cut heating ventilation and air-conditioning (HVAC) costs by up to 30 percent and 
lighting costs by as much as 60 percent.  
 
Description 

Smart glass products typically consist of layers of glass panes in a sealed, Insulated Glass Unit 
(IGU) with a thin layer of metal oxides between two glass panes or applied to one or more panes. Bursts 
of voltage can stimulate color changes in the glass, causing it to change its tint. Another method is to 
physically and chemically treat the glass during manufacturing so that it automatically transitions during 
the day from clear to tinted, translucent or even opaque glass without electricity. For retrofits of existing 
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windows, some manufacturers provide sheet coverings that are either electrically charged or treated with 
chemicals. 

Smart glass can be incredibly useful for reducing the heat gain from sun-exposed windows. The 
glass can prevent the interior of the building from warming, thus reducing energy costs for cooling. As the 
day goes on, the tint of electrically charged glass can be programmed to automatically change to allow in 
more light and heat. This regimen can be optimized for energy efficiency. “Drawdown,” a comprehensive 
book of climate solutions, estimates that smart glass could result in 0.3 to 0.5 gigatons of emissions 
reductions between 2020 and 2050 in the U.S. 
 
Where It’s Been Implemented 
 Smart glass is found most often in Europe and Canada. Examples are also found in the United 
States at Bowie State University in Maryland (shown above) and yogurt-maker Chobani’s office building 
in Twin Falls, Idaho. Other examples include the U.S. General Services Administration headquarters 
building in Washington, D.C., the McKinnon Center at the University of New Mexico and the Luminary 
Office Building in Dallas, Texas. 
 
Key Drivers 

Greenhouse gas (GHG) emissions are one of the most pressing topics in climate change 
discussions because energy use contributes more than a quarter of all U.S. emissions. Therefore, 
solutions that significantly reduce electricity usage, especially in large buildings, can have a great and 
lasting impact on GHG emissions. Additionally, reducing energy use will drastically reduce long-term 
costs. While smart glass is more expensive than traditional glass, the energy cost savings can, over time, 
more than make up for the initial expense.  
 
Key Factors for Success 

Local climate, weather, building location and builder acceptance are all important factors for the 
success and impact of this solution. Buildings with high sun exposure will benefit much more from smart 
glass applications, both in new construction and in retrofits. During summer and warmer times of years, 
the energy requirement for cooling interior air can be reduced through the utilization of smart glass. 
Programmable smart glass can reduce heating loads in the winter, too. 
 
Key Obstacles 

The principal obstacle is price. While prices vary, smart glass is roughly three times more 
expensive than traditional glass. However, energy savings will accumulate over time, and smart glass 
has the potential to pay for itself in five to seven years. Additionally, heat waves and hot summers are 
becoming increasingly common, causing rising energy bills, so smart glass may become more cost 
competitive.   
 
Timeline to Implementation 

The best time to install smart or dynamic glass is at the time of new construction, although retrofit 
films do show promise. While additional care must be taken by the builder when installing smart glass, 
the time it takes to install it is similar to ordinary glass. Smart glass is not in wide use in the United 
States, but as knowledge of the benefits of smart glass increases, widespread use will likely accelerate. 
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Background 
Historically, windows have consisted of only one pane of clear glass, which is a very poor 

insulator, quickly causing heat or cooling loss. In order to retain heat in the winter and keep heat out in 
the summer, double-paned and even triple-paned windows saw widespread use beginning in the 1970s. 
Today, single-pane windows are almost never installed in new construction or retrofits. In the early 
2000s, improvements in production saw low emissivity or “Low-E” (low emissivity) glass, a thin coating 
on the glass panes to keep heat in or out, depending on the season. Smart glass takes that technology 
one step further. 

As awareness of the climate crisis increases, and as energy costs mount, there will be a push to 
install smart glass in new construction and take advantage of new technologies in window film retrofits. 
References and Resources 
 Architect Magazine, October 11,2019. “How to Specify Smart Glass”  
 Helpful Descriptive Brochures from SageGlass.com 
 Chobani Headquarters Example 
 Bowie State University Example 
 
 

Other Solutions to Explore 
 

Ban on New Fossil Fuel Infrastructure 
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In July 2021, Washington State’s Whatcom County became the first county to enact a ban on 
new fossil fuel infrastructure. Located in the northwest region of the state near the U.S.-Canada border, 
Whatcom County suffers air and water pollution from the region’s two oil refineries. The negative impact 
of the oil refineries on the region’s fishing and orca populations led to the unanimous vote to ban any 
new refineries, coal-fired power plants and other fossil fuel-related infrastructure. The ordinance also 
calls for any greenhouse gases emitted by fossil fuel facilities to be offset.  

The ordinance, the first in the nation, is a powerful example of how the U.S. can speed up the 
transition to cleaner energy sources. It was driven by the increasing awareness by county residents of 
the impacts of global warming, which negatively affected salmon runs, increased wildfires and caused 
unprecedented heatwaves. The ordinance is here. 

 

Home Electricity Assessment Toolkit 
 
 The Peninsula Library System in San Mateo County (Calif.) offers a free Home Energy and Water 
Saving Toolkit to residents of the county with a valid library card at one of the system’s 13 libraries. The 
toolkit provides residents with resources to lower their energy and water usage and provides them with 
the knowledge they need to make informed decisions about their energy and water use. The toolkit 
comes with easy to follow instructions in English, Spanish and Chinese. It includes energy- and water-
saving items, for example, LED light bulbs to lower energy usage, a low-flow showerhead, outlet gaskets 
to prevent heat loss, and weatherstripping to seal the air gaps in windows and doors. Residents are 
permitted to use whatever tools they wish and return only those that they do not need. These tools can 
help lower utility bills, making living more sustainable and affordable. 
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Finance 
Solutions for sustainable investment and exploring natural capital 
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InVEST Toolbox 
These tools offer models that quantify and value the benefits nature 
provides to human society 
 

 
 
The Impact 
         Ecosystems and natural capital need to be properly managed in order to provide for humanity in a 
variety of ways, like the production of goods, water purification, recreation, and conservation for future 
generations. The InVEST (Integrated Valuation of Ecosystem Services and Tradeoffs) tools allow 
corporations and governments alike to evaluate economic tradeoffs in natural capital management 
choices. 
 
Description 
         The Natural Capital Project at Stanford University is a research project that aims to insert the 
value of nature into all major decisions being made by motivating targeted natural capital investments. It 
partners with the Chinese Academy of Sciences, University of Minnesota, Stockholm Resilience Center, 
The Nature Conservancy and World Wildlife Fund. The project views ecosystems as capital assets that 
are often only valued when they are lost. The project works to develop nature-based solutions using the 
InVEST tools to engage decision makers in the importance of natural capital. 
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         The tools themselves are free models that use maps as information sources and output maps as 
well. The results are returned in either biophysical terms (like tons of carbon sequestered) or economic 
terms (net value of sequestered carbon) which uniquely put a price on services we take for granted. The 
models include carbon, coastal vulnerability, crop production, fisheries, habitat quality, offshore wind 
energy, recreation, reservoir hydropower production, sediment retention, urban flood risk mitigation, 
water purification, wave energy, coastal blue carbon, crop pollination, habitat risk assessment, marine 
fish aquaculture, scenic quality and urban cooling. 
 
Where It's Been Implemented 
         The Natural Capital Project is currently working with the Bay Area Regional Council, San Mateo 
County and the Bay Area Conservation and Development Commission to balance research and 
stakeholder influence to improve coastal community resilience in the Bay Area.      
 Its previous projects have spanned five continents and several focus areas, ranging from blue 
carbon assessments in Colombia to watershed funds in Kenya to nature-based urban planning in China. 
Stakeholders have learned to use InVEST to assess the value of their ecosystems and incorporate 
findings into concrete policies and management plans.  
 
Key Drivers 
         Many conservation and sustainability movements are overshadowed by a narrow focus on the 
economy. The natural capital framework offers an approach to give value to essential ecosystem 
services that we currently take for granted.    
 
Key Factors for Success 
 Engagement and inclusion of many stakeholders is essential for a successful InVEST project. 
Reliable data is also important. 
 
Key Obstacles 
         Using the models requires basic GIS skills. Sourcing and preprocessing data for the models can 
also be challenging as they often require highly specific formatting.  
 
References and Resources 
 Natural Capital Project, Stanford University. 

• Natural Capital Project: Invest  
• Email: naturalcapitalproject@stanford.edu 
• Natural Capital Project: Online forum  
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Sustainable 401(k) Investments for 
Employees 
Workers may appreciate retirement investment plans that eliminate 
environmentally and socially harmful funds from investment options.  
 

 
 
The Impact 
 By making retirement plan options more sustainable, employers ensure that this often-
overlooked part of their operations is brought in-line with the rest of their sustainability 
objectives. Doing so may also increase employee engagement. A Povaddo survey of Fortune 
1000 companies in 2017 found that 74 percent of employees felt it was important that their 
employer provide socially responsible funds to invest in. As harmful fossil fuel companies 
decline in profitability due to greater adoption of renewable energy, sustainable investing will 
likely become more financially sustainable, and better 401(k) investment options will yield higher 
returns for society as a whole.  
 
Where It's Been Implemented 

One example is Stok, a commercial real estate firm in San Francisco that prioritizes 
sustainability. Stok worked with HIP Investor, an organization that rates the social and 
environmental impact of various stocks, bonds and mutual funds, to find fossil-free options at 



81	
 

 
JULY 2022 SUSTAINABLE SAN MATEO COUNTY 

 
 

every level of risk tolerance. As a result, 401(k) participation rates at Stok increased from 14 
percent to 100 percent.  
 
Description 
 Sustainable, responsible and impact investing (SRI) is an investment strategy that 
incorporates environmental, social and corporate governance (ESG) criteria, prioritizing long-
term financial returns as well as positive social impact. As Americans had $6.9 trillion invested in 
401(k)s in 2021, employers have considerable financial influence through their 401(k) 
investment plans. To make investments more sustainable, employers should first gauge interest 
among employees for adding a sustainable investment option. This survey can help them 
understand what types of SRI funds to prioritize. Then, employers should work with their 401(k) 
consultant and/or plan administrator to build a portfolio. They may choose to screen out fossil 
fuel funds and/or diversify options with purposefully chosen SRI funds. Groups like HIP Investor, 
Fossil Free Funds and Green Century Funds offer guides and toolkits for sustainable investing. 
As You Sow’s screening tools help employers find funds that are screened based on metrics 
such as gender equality, guns, deforestation and prisons.  
 
Key Drivers 
 A considerable amount of money is needed to finance solutions to the global climate 
problems we face today. According to the World Economic Forum, the global community will 
need to invest a combined $5.7 trillion per year in renewable energy, efficient buildings, 
sustainable transportation, agriculture and water-saving technologies to make a difference. 
Currently, only $630 billion per year (6 percent of the target) is being invested. 401(k) plans can 
be leveraged to meet this demand.  

The most popular SRI funds are fossil free. To date, more than 1,300 institutions have 
divested from fossil fuels, totaling a value of over $14.58 trillion. A 2017 research report by 
Carbon Majors Database found that just 100 fossil fuel producers are responsible for 
approximately 71 percent of global carbon emissions. Shifting investments from drivers of the 
fossil fuel industry to those pursuing renewable energy can put financial and social pressure on 
the fossil fuel producers, helping phase out the use of fossil fuels. Proponents of the divestment 
movement have looked to how divestment helped end apartheid in South Africa. Not only is it 
important to limit or eliminate support for the fossil industry, but also renewable energy 
companies need increasing investments if our society is to make energy use sustainable.  

SRI investments also increase employee engagement and are safer investments. In a 
2017 survey, Morgan Stanley’s Institute for Sustainable Investors found that 86 percent of 
Millennials are interested in sustainable investing or investing in companies or funds that aim to 
generate market-rate financial returns, while pursuing positive social and/or environmental 
impact. Employers with more sustainable investment options might also experience a 
competitive advantage in attracting new employees.  
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Key Factors for Success 
 Working with sustainable investment advisers and consulting fund analysis sites like 
Fossil Free Funds and HIP Investor is crucial to making informed and financially responsible 
decisions. As You Sow offers a handy “Invest Your Values” tool that helps you figure out which 
funds are aligned with your organization’s values. 
 
Key Obstacles 

Making a shift in 401(k) plans is more challenging for larger companies. Even with recent 
surges of interest these past years, just 2.9 percent of 401(k) plans have even a single fund 
dedicated to environmental, social and governance issues, according to a recent Plan Sponsor 
Council of America’s member survey. It is easier to gather support at smaller companies, as 
there are fewer moving pieces. Employees can engage their managers more effectively, and 
there are fewer steps to change investment options. At larger firms, decisions on changing 
investments must go through a chain of command and be approved by boards of directors, 
resulting in less flexibility and longer approval times. However, if this issue is raised enough, and 
sustainability fits within the company's image and mission, it should be possible for all 
organizations to have sustainable options in their investment portfolios.  
 
Timeline to Implementation 
 The process of divesting from environmentally harmful mutual funds and ETFs and 
investing in more sustainable ones will require minimal time and effort, thanks to existing tools 
and resources.  
 
Resources and References 

Paul Herman, CEO, HIP Investor, rpaulh@hipinvestor.com 
Guide to Fossil Fuel Free Investing 
How to Get Socially Conscious Funds into Your 401(k) 
Blog Post on Offering a Greener 401(k) 
Human Impact + Profit Investing (investment strategies and ratings) 
Fossil Free Action Toolkit 
Green Century Funds 
As You Sow’s Screening Tools 
SRI Resource Guide for Plan Sponsor 
The New York Times: How to Get Socially Conscious Funds into Your 401(k) 
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Food and Agriculture 
Solutions for sustainable and ethical localized food systems 
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Green Mondays 
Highlight plant-based meal options one day per week to decrease 
carbon emissions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Impact 
         According to Drawdown, eating a plant-rich diet is the third best way to reduce carbon emissions, 
and it’s something that individuals can do easily. Drawdown’s study shows that if 50 to 75 percent of the 
population reduced overall meat consumption, between 43 and 68gigatons of carbon dioxide emissions 
can be avoided by 2050. 
 
Description 
         The Green Monday program is a proclamation that encourages eating no (or less) animal-based 
products one day a week; encouraging local stores, restaurants and schools to offer more plant-based 
choices; and educating the public about the environmental and health benefits of a plant-based diet. 
 
Where It’s Been Implemented 
         Cities around the world have adopted resolutions encouraging various versions of this practice, 
including several California cities. Berkeley’s resolution is one of the oldest and most comprehensive, 
stating that all food served at any city facility, meeting or event must be completely plant-based on 
Mondays. Emeryville was the second city in the U.S. to adopt the Green Monday program. Mountain 
View approved a similar policy in October 2019, and Los Gatos started Green Mondays in December 
2019, the first two jurisdictions in Santa Clara County to do so. In July of 2021, Mountain View initiated a 
plant-based eating program and plans to host plant-based eating events approximately quarterly. 
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Key Drivers 
         According to the Green Monday U.S. website, animal agriculture is responsible for more 
greenhouse gas emissions than the transportation sector. It’s the cause of 80 percent of deforestation in 
the Amazon, and it has already cleared 260 million acres of U.S. forests for raising animals and growing 
feed. In addition to emissions and land use, the water footprint of producing one pound of beef is 1,800 
gallons of water. To put that in perspective, McDonald’s sells 2.36 billion burgers every year. That 
requires almost 17 trillion gallons of water. Completely cutting meat and dairy from your diet can reduce 
your carbon footprint by more than 70 percent. 
 
Key Factors to Success 
         The Green Monday ordinance itself needs the support of a City Council because it only applies to 
council and city events. For it to have the most impact, however, businesses and restaurants within the 
city should be on board and willing to highlight plant-based meals one day per week. 
 The Green Monday program suggests rewarding businesses that adhere to these guidelines with 
certificates and Green Monday stickers that can be displayed in windows. Other incentives for 
businesses to take action might include community awards, press coverage of restaurants that 
participate or increased business due to Green Monday deals (for example, a 10 percent off coupon for a 
plant-based special). Businesses also may find that their costs go down when they have to buy one day 
less of meat. 
 
Key Obstacles 
         After the Green Monday ordinance was passed in Berkeley, it didn’t gain as much momentum as 
originally hoped because of limited incentives for businesses to participate, along with other more 
pressing issues taking priority over Green Monday. 
 
Timeline to Implementation 
         Green Monday U.S. works with City Councils around the U.S. to help implement solutions that fit 
each jurisdiction’s needs. Not all of the solutions are branded under the Green Monday name, but they 
share the same principles of encouraging more plant-based eating. For example, in Berkeley the Green 
Monday team reached out to several restaurants in the area to first gauge interest in how likely they 
would be to adopt a similar policy at their business following the city’s example. The City Council also 
implemented Green Mondays on the heels of Berkeley’s declaration of a climate emergency, so the 
timing definitely helped with the momentum and impact of the policy. 
 
Next Steps 
         Green Monday U.S., run by the Factory Farming Awareness Coalition (FFAC), is currently 
working with the New York City Council to pass an ambitious ordinance that would require restaurants to 
serve completely plant-based options one day per week, and implementing a robust educational 
campaign focused on the benefits of plant-based diets. 
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References and Resources 
         Amy Halpern-Laff, Director of Strategic Partnerships at the Factory Farming Awareness Coalition, 
amy@ffacoalition.org, 650-665-0266 
         Berkeley’s Green Monday ordinance 
         Green Monday U.S. governmental program 
         Green Monday U.S. corporate program 
 Drawdown’s Table of Solutions 
 
 
 

Regenerative Farming 
Sustainable farming practices can help restore soil health, thereby capturing 
carbon and improving the water cycle. 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Impact 

Regenerative farming, also called carbon farming, is defined as farming and ranching practices 
that put carbon from the atmosphere back into soil. Regenerative farming practices have the potential of 
drawing down more than 1 trillion tons of carbon dioxide from the atmosphere into the soil. In contrast to 
conventional farming and grazing, regenerative farming techniques can improve soil health, reduce 
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erosion, save water and enhance wildlife habitat. These farming practices also help increase crop 
productivity and build more nutrient-rich, resilient soil.  
 
Where It's Been Implemented  
 Currently, several ranches and farms across San Mateo County (Calif.) engage in regenerative 
farming practices with a higher concentration in Half Moon Bay. Markegard Family Grass-Fed, a farm 
located south of Half Moon Bay, provides grass-fed beef and lamb and pasture-raised chicken and pork. 
The farm’s grazing practices prioritize holistic, planned grazing in which no area is ever overgrazed. 
Rather, the health of the grassland and its regrowth is prioritized. 

TomKat Ranch, an 1,800-acre grass-fed cattle ranch in Pescadero, hosts other regenerative 
farming programs, including a Fork to Farm partnership that accelerates the transition to regenerative 
agriculture and a data project that monitors the health of the local ecosystem. The San Mateo Resource 
Conservation District offers technical assistance in developing Carbon Farm Plans that help farmers and 
ranchers make their farms more productive and resilient.  
 
Description 

Regenerative farming addresses the challenges of reducing carbon emissions by capturing 
carbon from the atmosphere. The primary challenge farmers and ranches in San Mateo County face is 
the cost to transition to regenerative agriculture. Aid in financing such projects through fundraisers would 
help address this challenge and increase adoption of regenerative farming practices in the county.  
 
Key Drivers 

Engaging in regenerative farming practices promotes the health of the soil. One benefit is that it 
increases the water-holding capacity of soil, thereby reducing demand on local water sources. Crops and 
ranches in the county adopting regenerative farming will become more resilient to the challenges invoked 
by climate change and would reduce greenhouse gas emissions. Local wildlife and pollinator habitats will 
be less likely to be disrupted as well.  
 
Key Factors for Success 

Public purchasing from regenerative farms and ranches is pivotal to driving the adoption of 
regenerative practices. Educational campaigns can work to address this challenge. Since San Mateo 
County is not a predominantly agricultural county, having an engaged consumer population in urban 
areas can help fund farmers and ranchers sustain or transition to regenerative farming practices in rural 
areas of the county. 
 
Key Obstacles 

Since adopting new farming and ranching practices is expensive, farmers and ranch owners have 
cited cost as a key obstacle preventing the adoption of regenerative practices. Having a more robust 
infrastructure or funding source could help address this challenge. The San Mateo County Resource 
Conservation District is exploring ways to raise funds to support regenerative farming. 
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Timeline to Implementation 
The transition to a regenerative farm, farmers can approach the transition with a holistic 

management framework. Farmers would need to evaluate the ecosystem processes of their land. Then, 
they can integrate regenerative practices that best fit the needs of their land.  
 
References and Resources 

Adria Arko, Climate and Agriculture Programs Manager & Agricultural Ombudsman, San Mateo 
County Resource Conservation District, adria@sanmateoRCD.org 

San Mateo County Resource Conservation District: Carbon Farming 
TomKat Ranch 
Markegard Family Grass-Fed 
 
 

 

Another Solution to Explore 
 

Default Vegetarian Option 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 Default vegetarian options are an easy switch that catering, and dining services can make in 
order to be more sustainable. Under a default-veg program, plant-based food is the default option offered 
to customers and meat-based selections can be opted into.  
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 While meat, aquaculture, eggs and dairy contribute to 57 percent of food’s greenhouse gas 
emissions, only 18 percent of our caloric intake comes from those foods. Animal-based foods also may 
contribute to heart disease, stroke, obesity, Type 2 diabetes and various forms of cancer. Plant-based 
alternatives can help alleviate these conditions and promote better health overall.  
 Default-veg is therefore a more inclusive, sustainable and healthy option. This program drives 
consumers to change the way in which they address their food consumption. For universities or 
organizations hoping to meet a greenhouse gas emission target, switching to a default-veg option can be 
an innovative option to consider. 

More information on how to transition to default-veg can be found here. For more information on 
transitioning to default vegetarian options, please contact Amy Halpern-Laff, Director of Strategic 
Partnerships at the Factory Farming Awareness Coalition, amy@ffacoalition.org, 650-665-0266. 
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Social Equity 
Impartiality, fairness and justice for all people in social policy  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Improved monitoring of and policies around air quality can ensure clean 
air equity 
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Clean Air for All  
Monitoring air quality yields benefits for low-income neighborhoods. 
 

 
 
The Impact 
 Initiatives to improve air quality equity have led to several air quality monitoring programs in low-
income, people-of-color communities. Additionally, the push for air quality equity has increased 
educational resources available to these communities on air quality. Policies have been implemented in 
several areas to decrease air pollution, and more work is being done to purify both indoor and outdoor 
air.  
 
Where It's Been Implemented  
 Air quality monitoring is taking place throughout the San Francisco Bay Area. The Bay Area Air 
Quality Management District has partnered with Aclima, a San Francisco-based technology company 
focused on tracking air pollution, to gather air quality data using sensors throughout the San Francisco 
metro area. Clarity, another air pollution sensing tech company, has also partnered with various 
organizations to help monitor air quality in the area. 

SMC Lab’s partnership with Clarity has resulted in 10 air quality monitors being deployed in San 
Mateo County (Calif.) to measure levels of air pollutants throughout the county. Brightline Defense, an 
environmental justice nonprofit based in San Francisco, has also partnered with Clarity to monitor air 
quality. Brightline’s air quality monitoring program is primarily focused on measuring the levels of 
pollutants in the air of three low-income people-of-color neighborhoods: Chinatown, SOMA and the 
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Tenderloin. The work of these various monitoring programs has helped focus attention on air quality and 
how air quality issues intersect with social equity.  
 Air quality monitoring has helped implement new policies and initiatives to reduce air pollution. 
One initiative led to car-free and “Slow Streets” throughout San Francisco. At the start of the pandemic, 
car traffic was limited or banned on 24 streets due to the city’s Slow Streets Program. This program shut 
down streets in multiple phases and continued to expand, providing more avenues for pedestrians and 
bike travel. The expansion of policies encouraging electrification is another approach that local 
governments are taking to reduce the impacts of air pollution.   
 
Description 
 In order to ensure clean air for all, on-the-groundwork must be done alongside above-ground 
work. On the ground, programs such as air quality monitoring across neighborhoods help highlight issues 
with air pollution and existing air quality disparities. Educating communities about the connection 
between air quality and social equity can also serve as a source of community empowerment on the 
ground. Above ground, new policies and practices to reduce air pollution can help reduce air pollution. 
Using both approaches can help guarantee that clean air is available to everyone. 
 
Key Drivers 
 Environmental justice has been an issue impacting marginalized communities for centuries. Often 
low-income and people-of-color communities are affected most by environmental hazards, such as 
dealing with water pollution, air pollution and other man-made toxins, and they are overlooked when it 
comes to implementing policies that could protect their health. Increasing the use of air quality monitoring 
programs coupled with educating communities that are being monitored will allow for increased 
awareness by residents about their environmental conditions and shine a light on the air quality issues 
that government leaders must step up to fix. Policies and practices to reduce air pollution will further help 
protect vulnerable communities.  
 
Key Factors for Success 
 In order to continue the success of air quality monitoring, more partnerships with companies with 
monitoring technologies such as Clarity and Aclima need to be made and expanded. In addition, the 
information collected from these monitoring programs needs to be circulated to local government leaders 
and the public, demonstrating air quality inequities by using physical evidence collected from local 
communities. Such information can help rally advocates to push for improved air quality.  
 On the policy side, advocacy from the public for expanding initiatives such as the Slow Streets 
Program in San Francisco to new areas as well as public support for clean energy policies will help to 
further improve air quality.  
 
Key Obstacles 
 A lack of public funding for projects to monitor air quality or educate people about air quality in 
low-income communities can serve as a significant obstacle to air equity. Without this knowledge, it is 
difficult to build the public support necessary to push lawmakers to implement environmental justice-
related policies.  
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References and Resources 
Eddie Ahn, Executive Director of Brightline Defense, eddie@brightlinedefense.org, 415-531-7573 
Government Technology, “California's Bay Area to Measure Air Quality Block-by-Block” 
SMC Labs, “Localized Air Quality and Environmental Monitoring” 
Clarity, “Brightline Defense brings air quality monitoring to San Francisco” 
San Francisco Municipal Transit Agency, Slow Streets Program 
Bay Area Air Quality Management District, Planning for Environmental Justice 

 
 

Cottage Food Laws 
Streamlined laws make it easier for low-income cooks and small 
businesses to profit from food sales 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Impact 

Food laws that permit the sale of homemade foods directly to consumers help home cooks and 
small businesses make a living from selling their creations, improve food access in various communities 
by offering fresh home-cooked meal options, and promote sustainability by encouraging people to 
purchase food locally.  
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Where It's Been Implemented  
 Every U.S. state now has a cottage food program which allows residents to sell baked goods and 
other shelf-stable, nonhazardous foods directly to consumers, with regulations that protect the health of 
buyers. Only California and Utah have enacted “microenterprise home kitchen operations” (MEHKOs), 
which permit the sale of a broad array of home-cooked meals, including those that contain meat, while 
requiring inspections and permits. Unlike Utah, California requires individual cities and counties to opt in. 
As of March 2022, seven counties in California had opted in and passed ordinances approving MEHKOs: 
Riverside, San Diego, Solano, Imperial, Sierra, Lake, Santa Barbara, Alameda and San Mateo. The 
cities of Berkeley and San Diego have opted in as well. 
 
Description 
 Selling homemade foods used to be prohibitive. Home cooks were subject to the same 
regulations as commercial restaurants and bakeries, and food safety laws forced owners to set up or rent 
part of a retail kitchen and prepare all their products there. The cost of rent, plus compliance with health 
regulations, made it difficult for small-scale homemade food businesses to make a profit. 

Today, thanks to the widespread adoption of cottage food laws, there are countless stories of 
home cooks developing prosperous businesses from a treasured family recipe. In areas devoid of 
farmer’s markets, homemade foods can provide fresh, healthy foods. Since items are produced locally, 
home-cooked foods also have a smaller environmental footprint.   
 
Key Drivers 

The small-scale sale of homemade products and meals provides valuable opportunities to local 
communities. Foremost, cottage food laws provide economic empowerment for low-income, minority and 
vulnerable communities by providing an avenue for home cooks from these communities to profit from 
their work and have their own businesses. Due to COVID, thousands of workers have lost their jobs. 
Legalizing the sale of homemade goods also offers unemployed workers the opportunity for financial 
security and agency as business owners.  

 In addition, cottage food laws benefit the health and safety of the wider community by 
implementing mandatory health standards for these kitchens that might not have been in place 
previously in underground kitchen operations.  

Finally, these food laws allow the community to support the local economy and have access to 
fresh, local foods, providing healthy options for marginalized communities and promoting environmental 
sustainability. 
 
Key Factors for Success 

To ensure the success of the laws, more states need to implement home cooking laws that 
promote greater food freedom. States that have these ordinances can help encourage other states to 
enact them. States with requirements for individual cities or counties to opt in should provide incentives 
for them to do so. Petitions from the public can also help push counties and cities to adopt these laws.  

Permit fees for home kitchens are around $500/year. However, as of 2021, the government 
planned to waive permit fees for the next two years and use American Recovery Plan funds to provide 
small local food businesses with grants, helping boost the success of these operations.  
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Key Obstacles 
While it is evident that state and local governments need to adopt food freedom laws to ensure 

their success, there are a few obstacles that may discourage them from doing so. One is the lack of 
national cottage food regulations, meaning that various states may impose different requirements and 
there are no national standards for consumers to rely upon. Location restrictions, taxes, business 
licenses and signage restrictions may also affect the success of a home business.  
 
References and Resources 

California Retail Food Codes 
Cook Alliance, “Cottage Food Operations FAQs” 
Institute for Justice, “Recent State Reforms for Home-Based Food Businesses”  
County of San Mateo, MEHKO Ordinance 
SF Chronicle, “San Mateo County joins growing movement to allow Bay Area home cooks to sell 

food legally” 
Peter Ruddock, California Policy & Implementation Director, COOK Alliance 

Coordinator, California Food Policy Council, peterruddock@yahoo.com, (650) 283-0978 
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Police Reform  
Reconstructing existing policing practices and standards can reduce the 
harmful impacts of police brutality and ensure the safety of all people 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Impact 

On May 25, 2020, 46-year-old George Floyd, a black man, was arrested for buying cigarettes 
using a counterfeit bill. Within minutes after the arrest, Floyd’s neck had been pinned to the ground under 
the force of three police officers and he was unconscious. He died shortly afterward. The event was 
captured on videos taken by bystanders that went viral on various media platforms. 

The violent death of George Floyd shocked the nation. However, this was far from the first 
instance of police brutality. Prior to his death, Eric Garner, Michael Brown, Tamir Rice, Alton Sterling and 
Breyonna Taylor were just a few of many other black victims killed at the hands of police officers. The list 
continues to grow today.  
 Due to these numerous tragedies from police brutality and the resulting outrage and protests that 
occurred during the summer of 2020, many states began taking action to reform police departments to 
prevent the continuance of racially based violence and killing by law enforcement officers. 
 
Where It's Been Implemented  
 In response to these devastating, high-profile cases of police brutality, about 25 states have 
implemented new reforms ranging from improved training to new codes requiring officers to wear a body 
cam. Massachusetts has been noted as having one of the strongest (Peace Officer Standards and 
Training (POST) commissions in the country and has executed numerous reforms that can serve as a 
model for other states.  
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Description 
 In Massachusetts a police reform package titled the Reform, Shift and Build Act is designed to 
transform the state’s policing system via training, oversight and use of force protocols.  
 This 129-page bill includes police training on the history of slavery, lynching and racism in the 
U.S., a ban on racial profiling by law enforcement, a requirement for data to be collected on all stops, 
frisks and searches in order to hold officers accountable, and training on de-escalation techniques and 
how to respond to mental health emergencies.  

To provide oversight, the bill created a Police Officer Standards and Accreditation Committee 
(POSAC) composed of “law enforcement professionals, community members and racial justice 
advocates” in order to monitor the behavior of officers and investigate complaints against police officers 
which the committee will address as necessary.  

Changes in use of force protocols in the bill include banning chokeholds, limiting no-knock 
warrants, restricting the use of deadly force to only when necessary to prevent death or serious physical 
injury to the officer or another person, creating a duty to intervene for officers who witness abuse of force 
by other officers and limiting police use of harmful crowd control tactics such as tear gas  and rubber 
bullets. 

Since the reform is still in its early months of implementation there is not much data on its 
effectiveness so far. However, the POST commission has been a significant driver of reform and may 
serve as a model for other police departments in need of successful oversight committees.  
 
Key Drivers 
 Increasing the widespread implementation of rigorous police reform laws such as the Reform, 
Shift and Built Act will have numerous positive impacts on the community. These new practices and 
restrictions will help reduce instances of police brutality, preventing further deaths at the hand of law 
enforcement, particularly within the black community. Such practices will also help counter the 
devastating impacts of systemic racism that communities of color have been victimized by, such as racial 
profiling and mass incarceration of people of color. With these reforms, citizens' lives will be protected, 
and they will feel more safe in the hands of law enforcement. This reassurance will help citizens feel 
more comfortable reaching out to the police for help when it is needed.  
 
Key Factors for Success 
 Furthering the reach of strong police reform bills and ensuring their implementation requires the 
support of politicians as well as the advocacy of citizens. Police departments must also work to ensure 
that these reforms are put into practice and successfully enforced over the long term.  
 
Key Obstacles 

Obstacles to police reform bills being passed largely involve opposition from some law-and-order 
advocates who are against reform. Ensuring the implementation of reforms will require the dedication of 
police departments in the impacted areas.  
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Timeline to Implementation 
The precursor to the Reform, Shift and Build Act was a criminal justice reform bill signed by 

Massachusetts Governor Charlie Baker in 2018. Subsequently, a report came out with suggestions for 
changes to the bill. However, it was not until major upheavals in 2019 and 2020 that significant changes 
were considered, leading to the most recent reform. Baker signed the Reform, Shift and Act Bill on 
December 31, 2020.  
 
References and Resources 

Whitney Taylor, Political Director of the ACLU Massachusetts, wtaylor@aclum.org, 617-335-1841 
BBC, George Floyd: Timeline of Black Deaths and Protests 
Massachusetts Senator Jamie Eldridge, Overview of SB 2820, the Reform, Shift and Build Act 
Governing, The Reform Shift Build Act 

 
 

Public Housing Renovation  
 

 
 
The Impact 

Public housing renovation involves rehabilitating existing units of public housing, thus improving 
the conditions for residents and the overall livability of the area. 
 
Where It’s Been Implemented 
 Two major case studies of public housing renovation in San Francisco have been the 
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modernization of the Ping Yuen Housing in Chinatown and the rehabilitation of public housing in the 
Bayview-Hunters Point Neighborhood.  
  
Description 

The original Ping Yuen projects were federally funded government housing created in the early 
1950s. The conditions in this housing project worsened over the decades. Ping Yuen had failing 
elevators, leaky roofs and plumbing that was held together with duct tape. Due to these conditions, in 
2014 San Francisco Mayor Ed Lee asked nonprofit housing organizations to help upgrade public housing 
in the city under a new HUD Rental Assistance Demonstration (RAD) Program. The Chinatown 
Community Development Center accepted this challenge and took ownership of Ping Yuen and North 
Ping Yuen in 2016, working with locals to improve the project’s conditions. 

In 2019, renovations were completed, with 440 units of renovated housing in total, along with a 
community building, courtyard, green spaces and sidewalks leading to the Ping Yuen community 
(pictured above). The renovations included upgrades to all major building systems, seismic and structural 
repairs, elevator modernization, improved security, all-new baths and kitchens, flooring and paint, as well 
as new staff offices and community rooms. Chinatown CDC also collaborated with several partners to 
ensure sustainability in the renovated Ping Yuen, implementing improvements in water and energy 
efficiency and solar photovoltaic installation. 
 Another RAD program project at Hunters Point East West and Westbrook created 436 units of 
affordable public housing for families in the area. This project was a partnership between the John 
Stewart Company, the San Francisco Housing Development Corporation and Ridge Point Non-Profit 
Housing Corporation, which successfully completed a $127 million rehabilitation. This renovation project 
helped to provide clean, safe housing for hundreds of families in a building complex that was previously 
dilapidated and hazardous. Renovations included roof and window replacement, a new automatic fire 
sprinkler system, exterior painting, landscaping, washer/dryer additions, replacement of sewer system, 
apartment renovations and energy use reductions. In terms of external improvements, the rehabilitation 
provided a new playground, improved sidewalks and parking, and renovated a community space. The 
city provided free, high-speed internet access to all residents, as well as technology training.  
 
Key Drivers 

Overall, these renovation projects provided countless benefits to their respective communities, 
using a method that is often more cost-effective than building new housing. Housing renovation can be 
very beneficial in cities such as San Francisco, where much of the housing in low-income areas is 
outdated and dilapidated. Rehabilitating housing can also help revitalize neighborhoods by improving 
community ties through safer shared spaces and helping to bring down crime rates. In addition, these 
improvements provide residents healthier living environments with building upgrades that are more 
environmentally conscious.  
 
References and Resources 
Chinatown CDC, Saving the Ping Yuen for Chinatown 
SF.GOV, Bayview-Hunters Point Housing 
Gelfand Partners Architect, The Ping Yuen’s  
Cahill Contractors LLC, Ping Yuen and Ping Yuen North Rehabilitation 
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Tiny Homes 
Constructing low square footage, environmentally conscious homes 
promotes greater housing affordability and environmental sustainability 

 
 
The Impact 

Tiny homes are booming in popularity in the U.S., providing a more affordable, flexible and 
environmentally friendly alternative to typical American homes. California, Colorado, Florida and Texas 
are among the states where these homes are the most popular, due to flexible zoning laws and permits 
that have allowed tiny home communities to grow and thrive.  
 
Description 

Tiny homes are a type of accessory dwelling unit (ADU) that can be affordable and applicable for 
emergency housing, transitional housing and ownership. These homes tend to be between 100 and 400 
square feet, in contrast to the median size of a new American home sold in 2020, which was about 2,300 
square feet. Tiny homes come in a variety of styles, including homes on wheels parked in a lot with other 
homes, to others set on a foundation on independent lots. They can be rented or owned, designed by the 
owner or purchased from a tiny home manufacturer. These units provide owners a more affordable and 
flexible alternative to the average full-sized home while also having a smaller environmental footprint. 
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Where It’s Been Implemented 
 Although tiny houses are not explicitly prohibited in any state, there are a few states in which tiny 
house living is more accessible. The 10 most popular U.S. states for tiny home living are Utah, New 
York, North Carolina, Arizona, Washington, Oregon, Texas, Colorado, Florida and California 

California has popularized tiny home ownership through various ADU laws. As of January 1, 
2020, the California Health and Safety Code required all cities and counties to develop a plan to 
incentivize and promote their usage. Among the cities that have adopted new zoning laws and 
regulations that make it easier to live in tiny homes are San Diego, Los Angeles, San Luis Obispo, 
Fresno, Santa Clara, San Jose, Richmond and Santa Cruz. Counties promoting tiny homes include 
Nevada County, Sonoma County and Humboldt County.  

A company called Abodu, which is based in Redwood City, Calif., is working to address the Bay 
Area housing crisis by selling small, detached ADUs for backyards of single-family homes. These units, 
which contain one bedroom, bathroom and a kitchen space, are targeted toward older residents 
interested in downsizing while remaining near family or young people seeking to rent their own space.  

ACCESS Tiny Homes, established by the Cordelia RV Company based in Cordelia, Calif., is 
another tiny home manufacturer. The company was able to develop about 1,000 units in only six to eight 
weeks, due to its expertise in RVs and its experience in partnering with a manufacturer that provided 
emergency housing after Hurricane Katrina. 

The company’s consumer models start at approximately $69,000, while its basic unit with vinyl 
siding is in the $54,000 range. The units themselves are fully furnished with necessary appliances and 
accessories, and they provide the space and comfort that those facing housing insecurity need.  
 
Key Drivers  
 One of the biggest benefits of tiny homes is that tiny home downsizers reduce their ecological 
footprint by an average of 45 percent, and they use only about 7 percent of the energy that a traditional 
house uses. Tiny homes can promote environmental sustainability by being constructed with sustainable 
materials, using clean energy sources and using less energy due to their smaller size. Tiny homes allow 
for versatility, since units can be used as travel vehicles as well, promoting a flexible travel lifestyle. In 
addition, they promote more accessible and affordable housing, with the average cost of a “built-to-suit” 
tiny home being $59,884 and the average cost of a DIY home being $23,000, compared to the average 
national listing price of a home on Zillow, which is $275,000. 
 Tiny homes help Americans facing economic uncertainty. A total of 89 percent of tiny house 
dwellers have less credit card debt than the average American and 55 percent have more savings than 
the average American. 

Tiny homes also are helping address the problem of homelessness. One example is the Tiny 
House Empowerment Village project in Oakland constructed by Youth Spirit Artworks, an interfaith job 
training nonprofit serving homeless and underserved low-income Bay Area youths, in partnership with 
Housing Consortium of the East Bay, a nonprofit organization that works with nonprofit and for-profit 
agencies to develop affordable housing and inclusive communities for special needs individuals. The 
project ran from March 2019 through 2020, creating a total of 26 village houses, along with two 
community yurts containing a kitchen and meeting space, and communal bathrooms and showers for 
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homeless transitional-aged youth. The village is meant to serve as emergency shelter for these youths, 
allowing young people to stay a maximum of two years or until they are placed in permanent housing. 

LifeMoves is another organization working to combat homelessness using tiny house 
developments. The organization has created 100 units of tiny home housing for 124 individuals in 
Mountain View, Calif., with the capacity to house more than 50 percent of the current homeless 
population in the city in the first year alone.   
 
Key Factors for Success  
 In order for tiny homes to work successfully, state, city and county governments must implement 
laws and regulations that encourage the use of tiny homes and minimize barriers to their construction 
and continued existence. California has already created codes to encourage the usage of tiny homes. 
However, local governments must alter regulations regarding zoning and permits to promote widespread 
access to tiny homes.  
 Tiny home usage also necessitates a mental shift, requiring people to accept living in a smaller 
space and consuming less.  
 
Key Obstacles  
 Zoning ordinances and building codes are two major obstacles to the building of tiny homes. 
States such as Delaware and Connecticut have restrictive zoning regulations that prevent tiny home 
construction. Building codes governing the design, construction and maintenance of homes can also be 
a barrier for tiny homes. State and local governments must work together to alter these restrictions. 
Access to land, limited loan availability for tiny homes and these homes' low resale value are additional 
obstacles to promoting the use of tiny homes.  
 
Background 

While the “tiny living movement” originated in the late 1970s and picked up in the 1980s, it was 
not until after the financial downturn of 2008 that the movement began to gain significant traction, as 
home residents began struggling to make mortgage payments.  

In the early to mid-2010s, tiny homes began to get attention in the media and tiny home 
communities started appearing. In 2016 Fresno, Calif., was the first city in the U.S. to alter its 
development code to authorize tiny homes by passing new zoning laws that allow for mobile tiny homes 
to be treated as permanent backyard cottages. Several cities and counties began to create more tiny 
home inclusive laws in the following years, helping the tiny living movement to spread.  
 
References and Resources 

ACCESS Tiny Homes, contact Nancy Filippi at nancy@cordeliarv.com or 510-529-9737. 
iPropertyManagement.com, “Tiny House Statistics” 
Tiny House Alliance of USA, “California Regulation of Tiny Houses” 
American Institute of Architects, “Sustainable and small: The tiny house movement” 
NewHomeSource, “4 Challenges to Tiny House Living”  
Green Matters, “Which States Allow Tiny Homes” 
Youth Spirit Artworks, Youth Tiny House Village 
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Urban Community Gardens 
Urban gardens provide an innovative way to cultivate community 
relationships and hyper-local produce in dense city environments. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Impact 

Urban community gardens can have a dramatic impact on the livelihoods of cities, becoming 
places of community interaction and a sustainable source of food. Increasing the availability of nutritious 
food is a key step in fighting food deserts and food insecurity. Furthermore, promoting sustainable 
agriculture comes with a plethora of environmental benefits, including establishing new natural habitats 
for species, mitigating water runoff and reducing miles traveled to transport food. In the past, community 
gardening in urban areas has struggled, notably due to density and cleanliness issues. However, some 
urban areas are reversing this trend. During the COVID-19 pandemic, community gardens have 
continued to play a key role where mingling can still occur (with social distancing), while mitigating the 
growing food insecurity. 
 
Description 

Community gardening has long been a way for a group of clustered homes to raise plants and 
vegetables together. The idea is simple: A certain number of gardening beds are made available in a 
specific plot of land decided by the city and community, and residents plant any crop they want. Today, 
community gardening continues to expand in urban areas, where residents, regardless of income status, 
can grow local food in the comfort of their neighborhood while also meeting new people. Urban 
community gardening is a great way for residents to bond, grow sustainable produce and improve their 
quality of life by removing processed foods from their diet. 
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Where It Has Been Implemented 

Numerous urban community gardens exist throughout the San Francisco Bay Area, including 42 
in San Francisco, 16 in Oakland and many throughout San Mateo County. San Mateo County’s Office of 
Sustainability has been working with local communities to build more gardens by providing resources 
such as funding for gardening beds and irrigation systems, as well as workshops on how to garden. The 
City of San Mateo has two community gardens: one near Beresford Recreation Center and the other in 
Los Prados Park. Both provide fresh produce for lower-income parts of the city. 

Community gardens have played a large role in bringing urban neighborhoods together in San 
Francisco. They enable young elementary school students and low-income residents to participate in 
educational classes centered around gardening and cooking classes. In 2004 Urban Sprouts was 
created in the Sunnydale neighborhood in San Francisco as a community garden. This nonprofit has 
since expanded to include a food bank, education center and vocational training site. It provides more 
than 1,000 meals every year to those in need and 50 internships to low-income individuals. It also serves 
500 college students in agricultural research and distributes at least 2,000 pounds of garden-grown food 
each year to under-resourced areas of San Francisco. 

Across the U.S., community gardens are becoming more popular. From 2012 to 2018, the 
number of community garden beds across the United States grew by 44 percent. In America’s 100 
largest cities, the increase was 22 percent between 2017 and 2018 alone.  
 
Key Drivers 
 Well-funded county sustainability programs coupled with a strong outreach program are essential 
for robust community gardens. For instance, San Francisco’s Recreation and Parks Department has 
drawn upon many resources to promote the benefits of homegrown agriculture and expand the 
opportunities at each site. Sustainability advocates have been instrumental as well in the development of 
community gardens, particularly in areas that don’t focus on sustainability otherwise.  
 
Key Factors for Success 
 In order for community gardens to thrive, they must have reliable funding and a neighborhood 
willing to maintain the garden. They are more likely to be successful in urban areas where residents are 
willing to farm and are eager for sustainable and affordable produce than in wealthy areas where 
customers frequently shop from higher-end markets offering fresh, organic produce. However, many 
gardens find success via “champion gardeners” who ensure the gardens are well maintained over time. 
 Site selection also matters. There needs to be an adequate amount of sunshine and the garden 
must be connected to the city's irrigation system, in addition to being easily accessible. 
 
Obstacles 
 Every community garden must gain approval from the city. In most cases, the only gardens 
approved are ones backed by a large group of community individuals with knowledge of gardening and 
concrete plans for the project. Finding this type of support can be challenging in poorer urban areas 
unless the effort is driven by a nonprofit organization. 
 Urban community gardens sometimes present the challenge of growing plants and vegetables in 
the presence of dirty water and air quality. In a 2014 study, Baltimore researchers asked 70 local urban 
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community gardeners if they knew of any soil contaminants and 66 percent responded that lead was a 
problem. Because land use in urban areas often changes, plots are frequently prone to soil 
contamination by chemicals from past land use. A residential plot that was previously occupied by an 
industrial site may contain more lead, putting homeowners and their gardens at risk. 
 
References and Resources: 

Herman Yee, Urban Sprouts, herman@urbansprouts.org 
American Community Gardening Association 
City of San Mateo Community Gardens  
Oakland Community Gardens 
San Mateo County Office of Sustainability Community Gardening Partnership  
San Francisco Community Gardens 
San Francisco Urban Sprouts  

 
 

Other Solutions to Explore 
 

Clipper START Card 
 

 
 
The Clipper START program was launched by San Francisco Bay Area transit agencies in July of 

2020. A variation of the already-existing all-in-one transit card called Clipper; Clipper START offers lower 
fares to lower-income individuals who frequently use transit. Eligible card holders must be 19 to 64 years 
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old, live in the San Francisco Bay Area, and must have a household income of no more than 200 percent 
of the federal poverty level. As of July 2022, those levels were: 
 

Household Size 1 2 3 4 5 6 

Annual Qualifying Household 
Income 

$27,180 $36,620 $46,060 $55,550 $64,940 $74,380 

 
 In figuring the cutoff, individuals should add $9,440 for each additional household member above 
age 6. 

Clipper START offers significant discounts on regular fares, including 50% off MUNI, Caltrain, 
SamTrans and Golden Gate Ferry, and 20 percent off many other transit systems, including BART and 
AC Transit. Within the first six months of implementation, Clipper START received 1,522 applications and 
1,369 were accepted, an 89.9 percent acceptance rate. Nearly 70 percent of card holders live in San 
Francisco. The agencies used are skewed toward San Francisco-based transit, with 91 percent of all 
trips using Clipper START made on BART and Muni. 

These results met expectations and suggested that future programs targeted toward low-income 
individuals have the potential to raise transit ridership among individuals who may not have used transit 
otherwise, while also raising revenue for agencies. 
 
References and Resources: 

SFMTA income data on Clipper START 
Drennen Shelton, Policy & Funding, Metropolitan Transportation Commission, 

dshelton@bayareametro.gov, 415-778-5309 
Lysa Hale, Program Implementation & Operations, Metropolitan Transportation Commission, 

lhale@bayareametro.gov, 415-778-5784 
 
. 
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Equitable Sea Level Rise Adaptation Strategies 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A seawall being constructed in Foster City, Calif. 
 
Sea level rise continues to threaten American coastal communities, from Miami, Fla., to Foster 

City, Calif. In a 2019 report, the IPCC projected between 1 to 3 feet of global sea level rise by 2100 if 
greenhouse gas emissions remain at high rates. In San Francisco, should nothing be done, more than 6 
percent of the city’s land (about 4 square miles), called the Sea Level Rise Vulnerability Zone, could be 
swamped with daily flooding. The most impactful way to mitigate the effects of sea level rise is to reduce 
temperatures and thus slow melting of ice. 

Because coastal cities have no control in international emission reduction, they have now 
transitioned their efforts to sea level rise mitigation. While those who live in coastal areas tend to be all 
over the map with regard to income, sea level rise disproportionately targets the poor. Some wealthier 
individuals use their home as a second home and have the option of moving to an inland residence 
should they need to escape flooding. On the other hand, those who are poor typically only have one 
home. 

A 2021 Stanford research study in the San Francisco Bay Area found that close to half of all 
homes in East Palo Alto, the poorest city in San Mateo County, were at risk of financial instability due to 
existing social factors or anticipated flooding through 2060. The researchers devised a risk assessment 
model, the Stanford Urban Risk Framework, which incorporates the socioeconomic context in order to 
better understand equity implications. This tool is an improvement over the usual method by which civil 
engineers calculate flood damage estimated in terms of monetary damage to physical structures. As a 
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result, local stakeholders are now shifting their mindset to better understand just how damaging sea level 
rise is for poorer Bay Area communities and are increasing their communal outreach effort to work with 
such communities. 

The University of Melbourne took a similar approach, performing community outreach in low-
income areas to understand just how hard hit their cities might be, and presented their findings in a 
“Guide for Government” that explains how community values ought to be included in policy making. This 
communal outreach should prove incredibly important in finding real adaptation solutions, from seawall 
construction to house demolition and family relocation. 

Lower-income communities ought to have a say in what is constructed in front of their house or 
be presented with mobility options to leave their town should floods arrive. But most of these individuals 
have other issues to worry about, such as where they might get their next meal or how they will pay rent. 
Governments that engage people in addressing risks to their property may prove to be the only way 
forward in a world with a changing climate. 
 
Resources 

Stanford Urban Risk Frameworkl 
Melbourne’s Community Outreach 
Melbourne’s “Guide for Government” 
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Transportation 
Transportation solutions can be good for our planet, our economy and 
our communities 
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Alternative Transportation Incentives 
Improve employee health and cut emissions by encouraging carless 
commutes. 
 

 
 
The Impact 

Cash incentives can encourage employees to walk, bike, take public transportation and carpool to 
and from work. By reducing the number of employees commuting to work in single-occupancy vehicles, 
employers can slash transportation-related greenhouse gas emissions and significantly reduce their 
emissions. 

Active forms of transportation such as biking and walking are much healthier than driving and can 
lead to greater workplace productivity, reduced absenteeism and/or employer health care costs. 
Transportation incentives also make employees feel valued, which helps employee recruitment and 
retention. A further benefit is a reduction in parking infrastructure costs if most employees elect to 
commute without a car.  
 
Description 

Employers can offer alternative transportation incentives to encourage employees to try carless 
commutes. Incentives can be offered after an employee has commuted for a set number of days in a 
given time period, and these incentives can be administered through commute tracking platforms such 
as RideAmigos, Scoop and Luum. These platforms verify that commuters were actually using alternative 
transportation modes and also offer insightful data and analytics. Program managers can easily see what 
modes of transport are the most popular and get a breakdown of the estimated, corresponding 
environmental impacts and cost savings. Employers in San Mateo County can work with Commute.org to 
find ways to encourage employees to switch to more sustainable transportation methods. 
 
Where It’s Been Implemented 

The SLAC National Accelerator Laboratory is a Stanford-affiliated national lab that conducts 
cutting-edge scientific research. Located in Menlo Park, Calif., the roughly 1,600 employees at the lab 
are mostly scientists and researchers. At SLAC, Jane Davaransky spearheaded the SLAC Active 
Commuting Healthy Work Environment group to encourage alternative commutes by offering quarterly 
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$120 incentives to employees who walked, biked, carpooled or rode public transit to work 15 times in that 
time period (roughly 1.2 times a week).  

In its first year, the program prompted participants to collectively log 3,900 alternative trips to and 
from work, which reduced 16.3 tons of carbon dioxide emissions and saved the participants an estimated 
$24,000. Now, more than 150 people are participating. A recent breakdown showed 45 percent of the 
logged commutes were bike commutes, with the rest of the commutes evenly split between work-from-
home, carpool/vanpool and public transit. Many participants reported less stressful commutes and 
appreciated the chance to get to know other commuters in the program. 
 
Key Factors for Success 

A group of employees who are already commuting without cars can serve as great 
“ambassadors” for others who might be interested in trying an alternative commute if given the right 
incentives. 
 
Key Obstacles 

The lack of convenient, reliable and safe alternative transportation modes can severely limit the 
effectiveness of an incentive program. Reliable and fast public transit, convenient shuttle services and 
safe bike lanes are just some of the conditions that are fundamentally needed to make alternative 
commutes viable and a great alternative to solo driving. However, by providing meaningful commute 
incentives and recognition, employers can help increase demand for such services and lead to greater 
community investment in alternative transportation options. 
 
Timeline to Implementation 

It took Jane Davaransky three years to start the program on her own at SLAC. After conceiving 
the idea for the program in 2014, Jane had to get approval from her superiors, the human resources 
department and the legal department. She managed to secure funding from the Stanford employee 
health benefits program and launched the initiative in 2017. The timeline to implementation will vary 
widely for others depending on existing commuter benefit infrastructure and support from high-level 
executives. 
 
References and Resources 
 Jane Davaransky, former leader of SLAC Active Commuting Healthy Work Environment group, 
jddavaransky@fb.com  
 Rohendra Atapattu, co-founder of SLAC Active Commuting Healthy Work Environment group, 
Sustainability & Energy Program Manager at SLAC National Accelerator Laboratory, 
rohendra@slac.stanford.edu  
 Video explaining SLAC’s active commuting program (5:27)   
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Anti-Idling Ordinance 
Discouraging vehicle idling cuts dangerous emissions 

 

 
 
The Impact 

In Palo Alto, it was predicted that implementing an anti-idling ordinance (AIO) would reduce 
transportation emissions by 600 to 1200 tons/year, the equivalent of permanently taking 120 to 240 cars 
off the road annually. Using the same estimates, an anti-idling ordinance implemented throughout San 
Mateo County would reduce CO2 by 7,000 to 14,000 tons per year, the equivalent of taking 1,400 to 
2,800 cars off the road. 

Toxic auto fumes can aggravate asthma and decrease lung function, especially in vulnerable 
populations including children and elderly adults. Since considerable idling occurs in school zones, an 
anti-idling ordinance can create a healthier environment for children.  
 
Where It’s Been Implemented 

In 2018, the City of Palo Alto passed an anti-idling ordinance that requires drivers to shut off their 
engines after three minutes if they were not in active traffic. Enforcement focuses on educating the 
community about the environmental and health impacts associated with idling. The City of Santa Cruz 
also has an anti-idling ordinance, and Cupertino’s climate action plan aims to partner with schools and 
the Chamber of Commerce to reduce idling. 
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Description 
Currently, the State of California has idling regulations for commercial heavy-duty diesel vehicles 

(13 CCR § 2485) and school buses (13 CCR § 2480) that stipulate that these vehicles cannot idle for 
more than 30 seconds if they are within 100 feet of a school, and they cannot idle for more than five 
minutes anywhere else. However, these laws exclude passenger vehicles such as cars, SUVs, vans and 
pickup trucks, which comprise more than 85 percent of vehicles in California. 

A local anti-idling regulation can expand this California regulation to all types of vehicles that are 
idling without reason. A city can exclude emergency situation conditions such as the need to operate 
equipment to prevent a safety or health emergency. The Palo Alto ordinance imposes fines on offenders 
who allow cars to idle more than five minutes, with a written warning for the first violation, a $100 fine for 
a second violation and a $150 fine for all subsequent violations. Successful implementation of this policy 
is aided by partnering with local schools and community organizations to educate people about the 
health impacts of idling. In Palo Alto, signs were posted in school pickup zones to discourage idling. 
 
Key Drivers 

Idling is an unnecessary and easily avoidable behavior that causes considerable negative health 
and environmental impacts. The parked idling of all motor vehicles in California is estimated to emit 3 
million tons of CO2 annually. Since transportation amounts to 41 percent of California’s greenhouse gas 
emissions, it is a key sector that needs to be addressed with emissions reduction policies. 

Idling also is bad for air quality and health. Although most vehicles have advanced considerably 
over the years to reduce their toxic exhaust, they still emit pollutants that can cause or aggravate 
asthma, lung cancer, bronchitis, acute respiratory infections and emphysema. 

In addition, idling is also economically wasteful, as it consumes unused energy and causes 
engine wear. It can also create costs related to medical care due to pollution-related illnesses.   
 
Key Factors for Success 

Support from parents, teachers, students, schools and community groups will be key to effective 
implementation of an ordinance aimed at cars idling near schools. Their involvement in education 
campaigns will help people change their behavior. 
 
Key Obstacles 

The infeasibility of enforcement calls into the question its purpose. However, if the focus is to 
educate, it can still be effective if done correctly. As it mainly has the effect of protecting students, such 
an ordinance should not face major opposition.  
 
References and Resources 
 Christine Luong, Palo Alto Sustainability Manager, christine.luong@cityofpaloalto.org 
 Office of Sustainability, Palo Alto, sustainability@cityofpaloalto.org  
 Palo Alto Anti-Idling Ordinance Staff Report  
 Idle-free California.org 
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Eliminate Off-Street Parking Minimums 
Changing parking minimums, especially in locations close to public 
transit, can encourage more sustainable development and 
transportation 

 
 

 
 
The Impact 
 Parking minimums, the local zoning laws that require private businesses and residences to 
provide at least a certain number of off-street parking spaces, contribute to the overreliance on cars as 
the primary form of transportation in American communities. By eliminating off-street parking minimums, 
the creation and maintenance of streets will fall into the hands of the markets, creating a more efficient 
parking distribution. As a result, the number of parking spaces will be reduced to an economically optimal 
level, freeing up land for more effective uses, including housing and small businesses. 
 Moreover, without parking requirements, many new developments will be much cheaper, leading 
to the expanded growth of vibrant, livable communities with reduced commute distances. This market-
based approach encourages other forms of transportation, such as transit, walking and biking, prompting 
residents to get out of their cars and get around their communities in more sustainable ways that reduce 
vehicle miles traveled (VMT), traffic congestion and harmful greenhouse gas emissions. 
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Description 
In many cities, current zoning codes require private businesses and residences to provide a 

minimum number of off-street parking spaces. This number varies by the type and size of the 
development (for example, two parking spaces per apartment unit). 

Planning commissions and city councils can enact changes to local zoning laws to strike parking 
minimums. These changes can be as simple as making them apply to all commercial and residential 
developments in the jurisdiction, or as complex as having them apply to only buildings within a certain 
distance (such as 500 feet) from frequent transit service. 
 
Where It’s Been Implemented 
 Hartford, Conn., is a well-known example of a city that successfully eliminated its parking 
minimums. In 2014, the city realized that “free parking” in downtown Hartford cost the city $50 million 
annually in lost tax revenues because the parking consumed so much land. Hartford revised its zoning 
codes to allow developers to build new projects without any legal parking requirements. As a result of 
this policy change, it became easier for developers to renovate downtown buildings, thus improving the 
overall quality of their community. City officials expect this reform will continue to lower housing costs, 
reduce traffic and lessen harmful runoff. 
 Another example is Sandpoint, Idaho. In 2009, the City Council took steps to eliminate off-street 
parking requirements in the downtown area. As a result, many local businesses avoided being 
demolished for the construction of new parking structures, and millions of dollars have been invested in 
new developments. Many jobs, renovations and expansions by local businesses would not have been 
possible without this policy change. This change ended up creating a more vibrant and walkable 
community, leading Sandpoint to eliminate off-street parking requirements throughout the rest of the city 
in 2018. 
 
Key Drivers 

UCLA Professor Daniel Shoup says parking is one of the largest government subsidies for 
Americans. He estimates the value of the national free-parking subsidy to cars is between $102 billion 
and $264 billion per year. Many people aren’t aware that each surface parking space costs an average 
of $5,000 to $10,000 and each structured parking space costs $25,000 to $50,000.  

Parking minimums force developers to pay these costs to create enough spaces or face having to 
pay tens of thousands of dollars per missing spot in in-lieu fees. In-lieu fees are fees that developers pay 
into a municipal parking or traffic mitigation fund instead of providing the required parking. These costs 
are often passed on to consumers and might even prevent new developments. In 2016 a study found 
that parking minimums added $1,700 a year in rent to the average American tenant. Everyone ends up 
paying for the parking spaces, even if they do not drive. 

Many cities have an excess of available parking spaces. The GreenTrip parking database by 
TransForm shows that across 80 parking sites in the San Francisco Bay Area, 28 percent of spaces go 
unused. These unused spaces equal $198 million in construction costs. This parking surplus encourages 
more driving rather than less because people can park easily at no cost. As more people are incentivized 
to use cars to travel, community leaders feel compelled to build more streets and parking lots – a vicious 
cycle! As a result, many American communities are excessively spread out and unwalkable. Parking 
minimums encourage driving, even in communities that are working to reduce transportation emissions. 
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Key Factors for Success 

It is crucial to have an on-street management plan in place when eliminating parking minimums. 
Maintaining free parking without any demand-responsive pricing mechanisms can lead developers to 
take advantage of these government-subsidized parking spaces. Doing so can create friction between 
existing residents and developers seeking new buildings, as they will compete over limited free parking, 
and it will disincentivize private sector development of parking in response to market need. 

Another factor for success is easy access to well-functioning, integrated public transit, or the 
potential for more transit options to be easily created. Reduced parking spaces can spur the 
development of more public transit infrastructure, and some existing groundwork can help this policy to 
be widely accepted. 

It may make sense in some situations to start by eliminating parking minimums in downtown 
regions, then expanding the regulation citywide for all uses. Starting in a location that might have more 
access to public transit can better illustrate the positive effects of eliminating parking minimums. As 
positive data is gathered from the implementation of this policy in denser areas, it may become politically 
easier to expand it citywide. 
 
Key Obstacles 

Eliminating parking minimums may elicit a knee-jerk reaction from community members who fear 
that the amount of available parking spaces will drastically decline and that they will no longer be able to 
drive anywhere. To overcome this issue, cities need to engage community members and show them that 
these changes will result in positive effects for all parties involved. For example, when savings are 
invested in public transportation, more residents will have a true alternative that is cost-effective, safe, 
fast, reliable and convenient. 
 
References and Resources 
 More Cities Than Ever Are Removing Parking Minimums by Strong Towns (with map) 
 Cutting the Cost of Parking Requirements by Daniel Shoup 
 Strong Towns article on Sandpoint, Idaho’s experience 
 San Francisco Eliminates Parking Minimums by Slate 
 StreetsBlog article on Hartford, Conn., eliminating parking minimums 
 Santa Rosa Progressive Parking Management Strategy Report 
 TransForm’s GreenTrip parking database 
 Demand-responsive parking price setting by ReinventingParking.org 
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Encouraging Employee Bike Use 
End-of-trip facilities and services and a company fleet can boost bike 
ridership  

 
 

 
 
The Impact 

Biking is a clean method of transportation that can help businesses reduce their carbon footprints. 
It reduces absenteeism, contributes to better employee health and lowers health care costs. Bicyclists 
report arriving to work with less stress than those who commute by car, which in turn can increase 
workplace productivity. All of these benefits allow bike programs to be used as an effective employee 
recruitment and retention tool. 

With widespread bike adoption, employers can also reduce parking costs – sometimes quite 
significantly, given that the cost of a parking space in a paved lot can cost about $2,500 and often as 
much as $50,000 in a parking structure. Comprehensive bike programs and amenities can also 
contribute to LEED points and help fulfill commuter benefit requirements. 

Let’s examine both end-of-trip facilities and company bike fleets. 
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End-of-Trip Facilities 
 
Description 

Potential bike commuters look first for easy access to secure locations to store their bike during 
the workday. Indoor bike racks can give bikers the peace of mind that their bikes won’t get stolen. In 
addition, the availability of shower and locker facilities makes employees more likely to bike to work. 
Showers, lockers and towel service allow employees to clean up after bike rides or jogs and to store their 
“active wear” clothes during the day. Do-it-yourself bike repair stations and/or staffed repair clinics are 
other highly desired services a business can add to further promote the use of bikes. Businesses can mix 
and match features and scale appropriately to meet their own specific needs. 
 
Where It’s Been Implemented 

Many employers have built end-of-trip facilities. For example, SunPower has built a bike room 
with parking for 200 bikes and a do-it-yourself repair station. The company also offers showers, lockers 
and towel service. Tableau employees have access to secured, ventilated bike rooms that come with fix-
it stands and benches. These services, together with a complete suite of services around biking, have 
resulted in 14 percent of Tableau employees choosing biking as their primary commute mode.  

Pembroke Real Estate sought to transform its historic high-rise in downtown San Francisco into a 
“bike commuter’s paradise” by building end-of-trip facilities. The company worked with a consultant to 
study city data, consult with experienced developers, and design a state-of-the-art bike facility fitted with 
bike racks, showers, lockers and towel-drying rooms.  
 
Key Factors for Success 

Suitable indoor space is vital to creating well-functioning bike facilities. There may be extra space 
near workstations, under stairwells, in storage spaces or in underused hallways. Salesforce was able to 
turn a long, narrow storage space into an attractive and useful bike storage room. Offering a suite of 
comprehensive services, including bike safety training, repair clinics, loaner programs and rebates make 
these programs more likely to succeed. 
 
Key Obstacles 

In many buildings, creating end-of-trip facilities can require some reconfiguration, which can be 
costly and cumbersome. Sometimes a reconfiguration is not possible or difficult to achieve and might 
compete with other requirements such as safety regulations and egress requirements. 
 
Return on Investment 

Bike facilities encourage biking, which can unlock greater productivity among employees. The 
return on investments in bike facilities is hard to quantify because many benefits are indirect benefits, but 
surveys have shown employees appreciate them.  
 
References and Resources 
 Bikes Make Life Better online forum on end-of-trip facilities 
 Bikes Make Life Better guide to bike parking for employers and developers 
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Company Bike Fleets 
 
Description 

Company bike fleets offer employees a way to get around sprawling suburban worksites or urban 
downtown settings. These bikes are free to use for employees and can drastically cut down on intra-
campus travel time. They can also be useful for biking to nearby locations for lunch breaks or errands, 
reducing the need to use a car. Company bike fleets might also include loaner bikes that allow 
employees to try bike commuting before committing to a bike purchase. Loaner bikes can include e-bikes 
for harder or longer commutes and folding bikes for commuters who use public transit. 
 
Where It’s Been Implemented 

Kaiser Permanente offers a fleet of 25 bikes that can be checked out of its health center. Each 
comes with a helmet and a lock, and they are used to travel between buildings, run errands or exercise 
on a nearby scenic trail. A total of 95 percent of employees say that the bikes offer a nice break during 
the day.  

At Facebook, the campus bike shop operates a fleet of loaner bikes that employees can reserve 
for up to a week at a time. The company allows employees to try bike commuting without committing yet 
to buying a bike. Facebook has seen that this loaner system transform employees into passionate bike 
riders. 
 
Key Factors for Success 

Company bike fleets are more likely to be useful if the bikes are durable and easy to access. 
Excessive barriers to rental and use limit the number of people who will go out of their way to use a bike. 
The number of bikes also needs to be scaled appropriately relative to the needs of the workforce. 
Offering a suite of comprehensive services, including bike safety training, repair clinics, loaner programs 
and rebates makes these programs more likely to succeed. 
 
Key Obstacles 

Theft can make it costly to continually operate a bicycle fleet. To overcome this obstacle, 
company bikes should be equipped with GPS tracking so that the fleet can be managed from a phone, 
tablet or laptop. A GPS system makes corralling and locking bikes at the end of the day easier as well. At 
LinkedIn, the GPS bike system reduced the loss rate from 70 percent to 4 percent. LinkedIn also uses 
the system to better understand bike use habits in order to continually improve their fleet. However, 
some employees might have privacy concerns linked with the use of GPS tracking that could prevent 
them from using their company’s bikes. 
 
Return on Investment 

Bike fleet advocates and consultants agree that biking between buildings translates into 
productivity gains. Although individual results vary, biking generally cuts travel time by two-thirds when 
compared to walking. Biking also increases brain function. A recent study in the Journal of Clinical and 
Diagnostic Research found that those who spent 30 minutes spinning on a stationary bike scored higher 
on memory and reasoning tests than those who didn’t. 
 



120	
 

 
JULY 2022 SUSTAINABLE SAN MATEO COUNTY 

 
 

References and Resources 
 Bikes Make Life Better’s guide to company bike fleets 
 “Physical Exercise Keeps the Brain Connected,” Journal of Clinical and Diagnostic Research 
 “Biking Can Sharpen Your Thinking and Improve Your Mood,” Psychology Today 

 
Expanded Teleworking Options 
Flexible work options offer many benefits 

 

 
 
The Impact 

Teleworking has positive benefits for businesses, employees and the environment. The flexibility 
it affords can help attract and retain good employees, saving considerable replacement costs. A study by 
the American Management Association found that teleworking reduced unscheduled absences by 63 
percent. Global Workplace Analytics found that telecommuting reduces real estate costs by $10,000 per 
employee teleworking full time. In addition, a Federal News Network survey concluded that many 
teleworkers are more productive when they work from home, due to fewer distractions and reduced 
commute times. And employees save on commuting costs and enjoy greater flexibility with their work-life 
balance.  
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Another benefit is that teleworking drastically reduces commute trips and vehicle miles traveled. 
According to a study by the State of Washington, the average teleworker saves nearly 28 pounds of CO2 
emissions for each day he or she works from home by taking vehicles off roads. 
 
Description 

Teleworking is a voluntary work arrangement that allows employees to work off-site on an 
agreed-upon schedule. Robust and permanent teleworking policies set clear, objective expectations and 
requirements, and they allocate the necessary resources to ensure effective implementation. Formal 
policies also include adequate training for teleworkers. 

Formal policies can outline the telework options offered to employees depending on the type of 
work they do. These options can range from occasional work-from-home days (such as once a week) to 
full-time telework. Other options include altered work weeks such as 9/80 or 4/10 schedules where 
employees work 80 hours in 9 days or 40 hours in 4 days, respectively. Teleworking and alternative work 
schedule eligibility can factor in metrics such as employee performance reviews or attendance history. 
Another option for employers is to designate “core” days when all staff are required on-site.  
 
Where It’s Been Implemented 

Even before the pandemic, many employers had implemented telework policies to reduce costs 
and boost productivity. For example, Dell established a “Connected Workplace” program in 2009 that 
offers flexible work plans. Before the pandemic, 65 percent of Dell workers engaged in teleworking. The 
County of San Mateo also encourages teleworking, offering all eligible employees the option to create a 
flexible work plan.  
 
Key Drivers 

Due to increased access to technology, barriers to teleworking have largely disappeared. 
Teleworking is also driven by environmental concerns. From 2015 to 2019, 67.8 percent of those 
employed in San Mateo County drove alone to work on a regular basis. 
 
Key Factors for Success 

In order to assure success, a teleworking program should be supported by adequate human 
resources to plan an effective pilot program, train employees and managers, and continually evaluate the 
effectiveness of the program. 
 
Key Obstacles 

There are many misconceptions about teleworking and flexible work schedules that can hinder its 
implementation. One is that employees are not working when they are not being observed in the office. 
In reality, many teleworkers get more work done at home than when in the office. Another is that it is 
difficult to manage employees without face-to-face contact. Managers can communicate expectations 
and manage their workers through online platforms. Finally, some employers worry about never seeing 
their employees, but teleworking need not be full time. Many teleworkers split their time at home and the 
office, allowing employers to benefit from both teleworking and in-office interaction. 

 There are also other obstacles that aren’t misconceptions. For instance, teleworking can result in 
isolation of employees as they lack in-person conversation and impromptu meetings. Virtual lunches or 
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coffee breaks and frequent check-in meetings can help provide space for interaction and innovation. In 
addition, teleworking can make it difficult to separate work and life.  
 
Timeline 

The County of San Mateo recommends allowing six to 10 months to implement a solid telework 
program. Here is a sample schedule: 
 

 
Table 1: From the San Mateo County Telework and Flex-Schedules Toolkit 

 
Return on Investment 

Global Workplace Analytics has developed an online calculator that estimates potential benefits 
from telework. Its models are based on extensive research of more than 5,000 workplace studies and 
reports.  For example, the calculator shows that 10 employees earning $80,000 who work remotely for 
three days a week would save the employer about $136,000 a year. | 
 
References and Resources 
 John Ford, Executive Director, Commute.org, john@commute.org  
 Telework savings calculator by Global Workplace Analytics 
 San Mateo County Telework Guide 
 Remote Work Policy Clearinghouse by Bay Area Air Management Quality District (state and local 
policies and guides) 
 Telework Certificate Program for free online training and certification 
 Teleworking Tips for Employers and Employees 
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Local Commuter Benefits Ordinance 
Expand the reach of the Bay Area Commuter Benefits Program by 
requiring employers with 10 to 49 employees to offer similar commuter 
benefits 
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The Impact 
A commuter benefits ordinance supports the Bay Area Commuter Benefits Program, which 

encourages clean transportation choices for employees, reduces greenhouse gas emissions, and helps 
relieve traffic congestion during peak hours. By requiring more employers to offer benefits, cities can 
make alternative commute options accessible and attractive to more people, thus helping the entire 
community’s transportation ecosystem. 

Depending on the benefits offered, this program can also help employers save on corporate 
and/or payroll (FICA) taxes. It can help employees pay fewer transit, vanpool or bicycling costs. 
Employer-provided commuter benefits are also a cost-effective method to satisfy, recruit, and retain 
employees. 
 
Description 
 In 2014, the Bay Area Air Quality Management District implemented a rule that requires all Bay 
Area employers with 50 or more employees in the region to register and offer commuter benefits to their 
employees. Employers have the choice of offering (1) a pre-tax benefit of up to $270/month to pay for 
transit or vanpool expenses, (2) employer-paid benefits through a monthly subsidy for transit or vanpool 
(at least $75/month), (3) employer-provided transportation such as a free company bus service or (4) 
some combination of other benefits such as telework and bicycling benefits.  

A local ordinance can expand the benefits of the Bay Area program by requiring even more 
businesses to comply. Many workers in San Mateo County are employed by businesses that have fewer 
than 50 employees in the Bay Area. A local ordinance can stipulate that employers in a city with more 
than 10 employees nationwide but fewer than 50 employees in the Bay Area must also offer commuter 
benefits. The ordinance can apply to many small businesses as well as the few large national businesses 
with small branches in the area. It can define the enforcement mechanism, establish a reporting platform 
and designate staff to work with businesses to encourage proper compliance 

 Compliance will mostly be achieved on a voluntary basis. The ordinance will set new 
expectations, then the assigned staff can help employers to voluntarily comply. 
 
Where It’s Been Implemented 

San Francisco has a local ordinance that requires employers with 20 to 49 employees to offer 
commuter benefits. SF’s Department of Environment has staff available to field questions and help 
businesses determine which benefit package works best for them. Although the city does not strictly 
enforce the ordinance or require yearly compliance reports from businesses, the Department of 
Environment maintains this ordinance by checking up on businesses that have been flagged as 
noncompliant through whistleblower forms submitted on its website. The cities of Berkeley and Richmond 
have similar ordinances that require employers with more than 10 employees to comply. 
 
Key Drivers 

By 2015, a year after its implementation, the Bay Area Commuter Benefits Ordinance saw 3,910 
employers (out of an estimated 10,000 eligible employers) register online to confirm that they were 
offering commuter benefits. Through survey data, they estimated that 44,000 employees switched from 



125	
 

 
JULY 2022 SUSTAINABLE SAN MATEO COUNTY 

 
 

driving alone to an alternative commute mode because of this program. The result was an estimated 
reduction of 35,778 tons of CO2 emissions during the first year, equating to 2.7 percent of the total 
reductions needed to achieve the Bay Area’s 2020 GHG reduction target.  

With this program’s success, there is opportunity to expand its reach within San Mateo County. In 
2019, 67.8 percent of those employed in San Mateo County drove alone to work on a regular basis. The 
average passenger vehicle in the US emits 4.60 metric tons of CO2 a year; for perspective, about 5.6 
acres of U.S. forest would be needed to remove that amount of CO2 from the atmosphere. These 
emissions can be reduced by encouraging alternative commutes for more employees. In San Mateo 
County, 15 percent of employers have between 10 to 49 employees, accounting for 24 percent of all 
workers in the county. Thus, many employees in the county are not offered commuter benefits under the 
Bay Area program, inviting local action to expand its reach.  
Key Factors for Success 

Coordination with the Bay Area Air Quality Management District and Metropolitan Transportation 
Commission to harmonize the implementation of the regional program and the local ordinance is crucial. 
Reporting guides, employer implementation guides and other resources can be adapted from the Bay 
Area program and 511.org. Coordination will ensure that employers report to the right agency.  
 
Key Obstacles 

Businesses may push back on this additional regulation, believing that it creates an extra burden. 
However, the Bay Area program and San Francisco’s ordinance show that compliance is relatively 
simple and cost-effective. In many cases, offering benefits like the pre-tax benefit saves the employer on 
payroll and corporate taxes. The San Francisco program has proven that there are no scalability issues 
for smaller businesses to implement such benefits. The local ordinance might not require yearly reports, 
making compliance with the ordinance a simple one-time action that shows employers the many positive 
effects of offering commuter benefits.  

Proper enforcement is also an obstacle, as it will take considerable resources to track and police 
all employers. Instead, cities can operate similarly to San Francisco’s Department of Environment, using 
an online whistleblower form or a policy of enforcement upon complaint to determine which businesses 
to check up on. These outside reports are particularly useful because data on which employers should 
be required to comply with the ordinance might be difficult to collect. 
 
Timeline to Implementation 

City Councils will have to adopt an ordinance to implement this program, then notify all 
businesses in the city of the new requirements. Notification can be achieved with mailers and emails. To 
allow adequate time for outreach, a city may choose to have the ordinance go into effect one year after it 
is adopted.  
 
References and Resources 
 San Francisco Commuter Benefits Ordinance 2015-2016 Annual Report 
 San Francisco Commuter Benefits Ordinance (Environment Code Section 247) 
 San Francisco Commuter Benefits Website 
 Bay Area Commuter Benefits Program website 
 Bay Area Commuter Benefits Program Employer Guide 
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 Bay Area Commuter Benefits Program 2016 Report to the California Legislature 

 
 
 
 
 

Personal Rapid Transit 
This innovative transportation method addresses first- and last-mile 
transit needs  

 
 

 
 
The Impact 

Personal rapid transit (PRT) is a public transport mode featuring small, automated vehicles or 
“pod cars” operating on a network of specially built guideways. PRT offers greater mobility options, 
allowing people to get out of their cars and into more sustainable forms of transportation. These cost-
effective systems provide much needed first-/last-mile connectivity, making the use of public transit more 
attractive by filling in a notable gap. By helping people get from origin to destination without a car, 
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greenhouse gas emissions will be drastically reduced and traffic on congested streets will be alleviated. 
PRT can also make communities healthier by reducing toxic emissions and encouraging active 
transportation such as biking and walking.  
 
Description 

PRT is a form of driverless on-demand transit system that uses small, private cars (pod cars) that 
travel along a network of tracks to one’s precise destination without any stops. It operates at all hours, 
dispatching cars only when a rider requests one. The system is fully electric. Glydways, a South San 
Francisco-based PRT startup, uses system-installed solar power and grid power load shifting to make it 
possible to transport 10,000 people with 163 metric tons of CO2 per mile, compared to 7,950 tons of CO2 

per mile for the same number of people on traditional transit. The PRT cars run on narrow and light 
guideways that are usually elevated but can also be at ground level. Elevated tracks allow PRT cars to 
operate without interfering with car traffic, which helps alleviate congestion. 

PRT systems can be much cheaper to build and operate than traditional transit systems, thanks 
to their smaller infrastructure footprint and on-demand service model. Glydways estimates that it costs 
$20 million per mile for a system capable of transporting 10,000 people per hour. This cost includes the 
fleet and an elevated, four-lane track with boarding zones every quarter mile. Operating costs come out 
to only 25 cents per passenger per mile. With average fares of $2 per trip, Glydways expects the PRT 
system to pay for itself within a few years, making subsidies unnecessary. 
 
Where It’s Been Implemented 

Morgantown, West Va., has the oldest PRT system in the nation. Built at West Virginia University 
in 1975, it now transports approximately 15,000 people every day. The system consists of a fleet of 71 
vehicles that travel on 8.7 miles of dedicated guideway between five stations. Fares for students are free 
(included in their tuition), while visitors and citizens pay only 50 cents. The Morgantown PRT has 
consistently operated at 98 percent availability, with minimal disruptions or accidents.  

The City of Oakley, Calif., is pioneering PRT development in the San Francisco Bay Area. In May 
2020, the Oakley City Council entered into an agreement with Glydways to investigate the viability of a 
5.78-mile pilot route between the Antioch BART station and the Oakley Amtrak station with several 
intermediate boarding stations. Currently, the only financial obligation for the city is staff time to 
coordinate the implementation of this pilot with Glydways. Glydways is looking for external sources of 
funding, such as grants, which would reduce the end cost to Oakley. 

San Jose and Richmond are other cities in the Bay Area that are considering PRT. San Jose is 
looking to install a PRT system at San Jose’s Mineta International Airport. The City of South San 
Francisco recently committed $30,000 to look into the viability of a PRT network connecting key transit 
stations and business hubs. Council members expressed excitement and optimism about the potential 
for PRT to transform transportation in the city and help solve the difficult first- and last-mile issue.  
 
Key Factors for Success 

PRT is a highly flexible solution that can be built to match the current needs of a community with 
the door open for future upgrades and developments. For example, a city that predicts low PRT usage 
can choose to have ground-level guideways to save costs. If the demand for PRT grows, the city can 
construct elevated tracks to increase throughput. 
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PRT systems work best within a “Complete Streets” framework. All trips involving PRT will include 
some form of walking or biking to get to a PRT boarding zone or a final destination, so surrounding 
streets need to be adequately bikeable and walkable. Without a bike/ped friendly environment, people 
will feel more inclined to use a car to get to their destination. 
 
Key Obstacles 

The greatest obstacle to developing a PRT system is financing. The City of Oakley previously 
considered starting a project with CyberTran, but ultimately stopped it due to uncertainty about available 
federal grants. A PRT system might ultimately be funded by state and federal grants, as well as public-
private partnerships. 
 
References and Resources 
 Glydways PRT Presentation Slide Deck  
 2013 Greenville County (S.C.) PRT Evaluation Report 
 City of Oakley (Calif.) MOU with Glydways, May 2020  
 2007 New Jersey PRT Viability Study  
 2010 PRT Study in Ithaca, N.Y. 
 2009 PRT Feasibility Study in Fort Carson, Colo.   
 

 
Quick-Build Street Design  
Quick-build projects can spur development of more walkable and 
bikeable streets 
 
 

 
 
The Impact 
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Quick-build projects make streets safer for all users, including cyclists, pedestrians and 
scooterists by immediately encouraging more sustainable, carless modes of transportation. These 
developments are a cost-effective way to gather data and community feedback. They allow community 
members to physically experience temporary street changes before funding infrastructure 
improvements.  
 
Description 

Traditional street improvement projects to add Complete Streets elements can take years. In the 
words of CalBike, “From conception to inclusion in a community plan, project planning, community 
engagement, grant application, grant award, additional engagement and project amendment, grant 
expenditure (often many years after the award), and finally project construction, a project can easily take 
more than 10 years.”  

Quick-build street design tackles high-priority street improvement projects using low-cost 
measures. Using materials such as paint, plastic bollards, planters and signs, cities can construct 
facilities such as pedestrian bulb-outs and protected bike lanes within weeks. Due to their low-cost and 
reversible nature, they offer community members a chance to physically experience street improvements 
in use, rather than just trying to visualize them from computer renderings. 

These temporary installations also help cities gather information on changes to traffic flow and 
transportation demand. The temporary elements can be continually modified (for example, moving a 
bollard or restriping a lane) in response to public feedback. Eventually, these temporary improvements 
can be turned into more permanent fixtures, although many quick-build facilities can last for years with 
the proper maintenance.  

Here is a progressive plan for a bike lane in San Mateo, Calif. 

 
• Figure 1: City of San Mateo Bicycle Master Plan 
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Another example of quick-build street designs are temporary transit-only lanes. Temporary 
transit-only lanes—a reserved lane for buses only that lasts—have served as a quick and effective 
method for cities looking to speed up bus service with limited driver pushback. To facilitate faster MUNI 
bus lines during the COVID pandemic, a period with little congestion and thus less angered drivers, 
SFMTA built multiple stretches of transit-only lanes on nine different popular segments, including parts of 
Geary, Mission, and California streets. Planning and installation only took a few months—a giant 
difference when compared to the multiple years it has taken to construct a Bus Rapid Transit line on Van 
Ness. While quick-build temporary lanes haven’t been marked by the distinctive red paint assigned to 
permanent transit-only lanes, they still have been a hit amongst transit riders, and drivers have followed 
the “rules” pretty well. The lanes were found to reduce overall trip time and led to a higher average bus 
speed. Due to this success, the SFMTA board has now decided to turn some into permanent lanes 
instead of turning them back into regular lanes, perhaps incentivizing other cities who want to test out 
bus lanes to implement this temporary fix. 
 
Where it’s Been Implemented 

In May 2014, Seattle Mayor Ed Murray issued a mayoral mandate declaring that Second Avenue 
would get a protected bike lane by the fall. Within four months, the Seattle Department of Transportation 
conducted community outreach and created a bidirectional buffered bike zone. Subsequent evaluations 
revealed that this tripled bike usage on that street. 

In Redwood City, Calif., city staff identified Vera Avenue as an excellent candidate for a quick-
build bike boulevard as part of the citywide transportation plan. The city issued a Request for Proposal 
(RFP) in October 2019 for design, community outreach support, construction support and post-
construction evaluation. The conceptual design was completed in February 2020. The construction bid 
opened at the end of June 2021, and construction is estimated to finish in October or November 2021. 
The City of San Mateo plans to use quick-build projects to create a new bike network, according to its 
Bicycle Master Plan. 
 
Key Drivers 

Many cities are incorporating Complete Streets elements in their communities. However, 90 
percent of projects are long-term, high-capital projects that can take 10 or more years to realize. The 
demand for Complete Streets has continued to grow, but construction projects often fail to keep up. 
Moreover, due to the COVID-19 pandemic, there has been an immediate demand for more streets that 
allow walkers and bikers to be safely distanced. Quick-build projects can rapidly implement the needed 
street improvements.  
 
Key Factors for Success 

Cities with successful quick-build programs have established interdepartmental working groups 
that analyze potential projects and implement them in accordance with local transportation master plans. 
In Memphis, the MEMFix program is a coordinated effort between the Traffic Engineering Department, 
the Mayor’s Office, the Public Works Department and local nonprofit groups to implement quick-build 
improvements. 

By working with local groups, this model empowers the community to champion quick-build 
projects. This community-driven approach ensures that projects face minimal public opposition. Cities 
can create a process that makes space for community members to inspire and guide the development of 
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quick-build improvements. For example, the City of Fayetteville, Ark., offers a “Tactical Urbanism” permit 
application that invites residents to take an active role in improving their own neighborhoods. Residents 
with an idea for a quick-build development can apply for a permit and, if approved, can rally the 
community to implement these ideas using cones, plants, signs, etc.  

In most cases, cities rely on local funding to pay for these improvements. Federal funds are 
available for cycling and pedestrian improvements, but the long approval and allocation process often 
makes this funding incompatible with the rapid pace of quick-build projects. Because these projects 
deliver improvements quickly, local funding may be easier to secure. Quick-build projects are often 
inexpensive, especially when it is possible to repurpose existing construction and event infrastructure. In 
a time of tight budgets, repurposing items such as cones, planters and signs from other city departments 
reduces their cost. 

To do quick-builds, cities often find themselves unable to rely on traditional bidding processes. 
Instead, many cities use on-call IDIQ (Indefinite Delivery, Indefinite Quantity) contracts to maintain 
project flexibility. Some cities also utilize volunteer work to complete projects such as filling in crosswalks 
with paint, further reducing project costs. 
 
Key Obstacles 

Outspoken NIMBY (“Not in my backyard”) advocates can be a barrier for quick-build projects. 
Even with their low cost and reversible nature, quick-build projects can be opposed by community 
members who find these developments undesirable. However, once the improvements have been made, 
many residents ultimately realize that these changes are not harmful. 
 
References and Resources 
 Quick Builds for Better Streets guide by NACTO 
 City of Burlington (Vt.) Quick Build Design Materials and Standards 
 Accelerating Quick Build for Complete Streets by Metropolitan Transportation Commission (MTC) 
of the San Francisco Bay Area  
 Quick-Build video seminar by Tony Garcia, Street Plans Initiative for MTC (58 minutes) 
 Conceptional design for Vera Street in Redwood City, Calif. 
 Bicycle Master Plan for San Mateo, Calif. 
 Tactical Urbanism application for community-led placemaking projects in Fayetteville, Ark.  
 

 
 
 
 
 
 
 
 



132	
 

 
JULY 2022 SUSTAINABLE SAN MATEO COUNTY 

 
 

 
 
 
 
 
 
 

Seamless Transit Principles 
Endorsing Seamless Bay Area’s seven guiding principles can improve 
regional transportation 

 
 

 
 
The Impact 

By supporting the Seamless Transit Principles, cities can be a part of a coalition of San Francisco 
Bay Area transit agencies, employers, advocacy groups and community members calling for a better 
transit system. A local resolution expressing support will build greater public awareness and support for 
reforms that enact the necessary changes. It will prove to the decision-makers throughout the 27-agency 
system that transit integration that aligns with the seven principles has broad support.  
 
Description 

The Seamless Transit Principles are a set of seven guiding principles designed to guide local, 
regional and state decision-makers to pursue a well-integrated transit system. These principles were 
compiled by Seamless Bay Area, a non-profit group that advocates for a world-class public transit 
system. The seven principles are as follows, taken directly from seamlessbayarea.org: 
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1) Run all Bay Area transit as one easy-to-use system 
Public transit should work as one seamless, connected, and convenient network across the San 
Francisco Bay Area and beyond. Getting around on transit should be as fast and easy as driving 
a car. Coordinated bus, rail, and ferry routes and schedules should encourage effortless transfers. 
Consistent and clear customer information, branding, and maps should make using transit simple 
and dignified. 

 

2) Put riders first 
Riders should feel comfortable when using transit and be treated like valued customers. Public 
transit agencies must do more to listen to riders and continuously improve service. They must 
prioritize riders’ needs above all else, and overcome all operational, political and bureaucratic 
barriers to provide an excellent and seamless customer experience.  

 

3) Make public transit equitable and accessible to all 
People of all income levels, ages, abilities, genders, and backgrounds should have access to 
world-class public transit. People who are the most reliant on transit are best served by a 
universal, inclusive, regionally integrated, connected system that is used by all. People with 
limited means to pay for transit should be provided with discounts. 

 

4) Align transit prices and passes to be simple, fair, and affordable 
Transit should provide good value for money. Fares across the region’s 27 public transit agencies 
must be aligned into a consistent, fair, and affordable system that encourages using transit for all 
types of trips and doesn’t punish riders for transferring. Cost-effective monthly passes should 
work across the Bay Area and should be widely available to individuals, employers, and schools. 

 

5) Connect effortlessly with other sustainable transportation 
A person’s journey does not end when they get off a bus or exit a station. Excellent pedestrian, 
bicycle, and other pollution-free transportation options should seamlessly connect public transit to 
communities and destinations, supporting door-to-door trips that don’t require a car. 

 

6) Plan communities and transportation together 
High quality public transit should be at the heart of communities across the Bay Area. 
Transportation should be closely aligned with our region’s land use, promoting a connected 
network of transit-oriented, walkable communities that expands access to affordable housing and 
job opportunities, and reduces car travel and greenhouse gas emissions. 

 

7) Prioritize reforms to create a seamless network 
A regionally integrated, world-class transit system won’t happen on its own – it will take 
leadership, unprecedented levels of cooperation, and changes to existing local, regional, and 
state policies. The cities, counties, public transit agencies, regional authorities, business leaders, 
advocacy groups and elected representatives of the San Francisco Bay Area and Northern 
California megaregion must prioritize the broad public interest and urgently work together 
collaboratively to advance critical reforms. Our future depends on it! 

 
Where It’s Been Implemented 
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The Cities of San Mateo, Berkeley and Millbrae, the County of Alameda, the Cities Association of 
Santa Clara and the San Francisco County Transportation Authority have all adopted a resolution 
endorsing the Seamless Transit Principles. 
 
Key Drivers 

Although billions of dollars have been invested in Bay Area transportation infrastructure during 
the past 50 years, only 12 percent of the population uses public transit for commute trips. By contrast, 75 
percent of people use cars. As transit in the Bay Area is managed by 27 transit agencies with little 
coordination, users often struggle with paying separate fares and navigating unpredictable transfers. The 
slow transit commute times and the high cost currently mean driving cars is more desirable. 

Fragmentation of Bay Area transit has also led to shortsighted planning for new infrastructure 
development with a “silo” approach, leading to high overhead operating costs. Without an integrated 
transit system, the Bay Area will not meet its targeted greenhouse gas reductions due to increased 
vehicle miles traveled and declines in transit ridership.  
 
Key Factors for Success 

A resolution expressing support for the Seamless Transit Principles will be easier to adopt if the 
principles are already consistent with local transportation policies and priorities. 
 
Key Obstacles 

Even if a local City Council agrees broadly with the Seamless Transit Principles, there may be 
some specific points of contention. For example, San Francisco County Transportation Authority 
(SFCTA) directors expressed concern that they would not have adequate representation, relative to their 
high ridership, on a future seamless transit task force. They worried that their interests would be drowned 
out by suburban communities if each jurisdiction had an equal say. They also expressed concern over 
how certain fare changes could inadvertently harm the operability of some transit systems. SFCTA 
addressed each of these concerns in their resolution, which still broadly endorsed the Seamless Transit 
Principles. 
 
Resources and References 
 Seamless Transit Principles Sample Resolution 
 Seamless transit report by SPUR 
 Seamless Bay Area Transit Principles 
 San Francisco County Transportation Authority resolution and report 
 City of Millbrae Resolution and Report 
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Shuttles for Employee Commutes 
Shuttle services help employees commute more sustainably 

 
 

 
 
The Impact 

Employer-sponsored shuttles can drastically reduce traffic congestion and carbon emissions by 
reducing solo driving, especially during peak commute hours. First- and last-mile shuttles support public 
transit and change employee commute habits. Employers can have a variety of motivations to provide 
shuttle service to their employees, including seeking to reduce their scope 3 indirect greenhouse gas 
emissions from commuting and to attract and retain valuable employees, especially younger workers 
who don’t own cars. Shuttles also help employers by reducing the need for costly parking infrastructure. 
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Employees benefit from employer-sponsored shuttles because they save money on gas and car 
maintenance and can use their commute time to work, read, socialize or sleep. Moreover, commuting on 
shuttles and public transit has been shown to lower employee stress compared to driving in congested 
traffic, and it can lead to workplace productivity.  
 
Description 

Employer-sponsored shuttle services come in two major forms: long-haul service (private 
coaches) and first- and last-mile shuttles. Long-haul coaches are typically point-to-point services that 
transport employees from pickup locations throughout a region to worksites, eliminating the need for 
employees to drive or use public transit. These coaches motivate employees to get out of their cars and 
use public transit. Since long-haul service is costly, only a small percentage of employers may find it 
financially feasible to offer it. 

First- and last-mile shuttles offer short-distance trips that transport employees from public transit 
stations (such as a bus, subway or train station) to the workplace and back. By providing this key 
connectivity, shuttles make commuting on public transit a viable alternative to driving alone. Some large 
employers find it financially feasible to deploy their own private shuttles for first- and last-mile services, 
but others find more value in participating in a shared shuttle service. 

Shared shuttle services can be jointly funded by a consortium of employers and/or residential and 
commercial property managers, offering operational efficiency and cost-effectiveness. One way this 
collaboration can be managed is by forming a transportation management association (TMA), a nonprofit 
that collects dues and facilitates all components of a shuttle system on behalf of its members. 

Employers in San Mateo County can use Commute.org to coordinate a shared shuttle system 
with other interested parties. Commute.org manages route planning, shuttle and driver procurement, 
performance analysis and customer service for groups of neighboring employers and property managers. 
It also uses grants from the San Mateo County Transportation Authority to cover up to 75 percent of the 
operational costs, making this arrangement a less costly alternative. Commute.org actively works with 
employers, business groups and property managers to develop new routes and/or expand participation 
in existing routes. 
 
Where It's Been Implemented 

There are numerous private, public and private/public shuttle programs throughout the San 
Francisco Bay Area. Facebook, Google, Apple, Genentech, Yahoo and many other large employers in 
the region offer long-distance shuttle services for their employees. Many of these employers also provide 
private first- and last-mile shuttle service to and from transit stations near their campuses. Genentech 
has a fleet of 60 coach buses, including some electric buses, which serves 45 stops throughout the Bay 
Area. The company also offers a transit connector service that shuttles people from BART and Caltrain 
stations to their office and back. These transportation options have been crucial in getting 40 percent of 
their workforce to use alternative commute modes.  

The Harbor Bay Business Park Association, located in Alameda, Calif., provides a shuttle bus 
connection to East Bay BART stations through a contract with Caltrans. The Stanford Research Park, a 
large industrial park in Palo Alto, has a robust shuttle system that helped reduce the share of employees 
who drive alone from 73 percent in 2016 to 63 percent in 2019. Commute.org manages more than 20 
routes in San Mateo County, including one in Brisbane, Calif., with 25 contributing employers. 
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Key Drivers 

According to the EPA, the average passenger vehicle emits 4.6 metric tons of CO2 every year. In 
the Bay Area, transportation accounts for 40 percent of total emissions, of which 70 percent are from 
passenger vehicles. As housing becomes more expensive, employees are being pushed out and forced 
to make longer and longer commutes to work. Studies have shown that those who commute longer 
distances are twice as likely to experience pain, dizziness, exhaustion and sleep deprivation. The same 
study shows that long-distance commuters, especially those who drive alone, experience considerably 
more stress, which can lead to reduced workplace productivity and an increase in absenteeism and sick 
days.  

Many employers recognize that employees are looking for alternative commute options and that 
supporting this shift has numerous benefits for the business. Currently, inadequate first- and last-mile 
transportation options make public transit expensive and unappealing. As more employers offer them, 
the cost of public transit should decrease.  
 
Key Obstacles 

Shuttle programs often require significant upfront costs. To address this issue, employers should 
focus on shared shuttle systems. Employers in San Mateo County can also benefit from grants by the 
San Mateo County Transportation Authority. 

Another key obstacle is the common fear employees have of being “stranded,” unable to return 
home in the case of an emergency and/or changed plans. One way to address this problem is by offering 
a “guaranteed ride home” program. Commute.org’s Guaranteed Ride Home program is available to 
anyone who works or attends college in San Mateo County. The program reimburses employees and 
students up to $60 per trip when they experience a qualifying emergency (such as sickness or family 
emergency), provided they sign up in advance for an online account. Employers in San Mateo County 
can work with Commute.org to make sure that their employees are aware of the program. 

In situations where long-haul coach shuttles or public transit, even with a first- or last-mile 
shuttles, is not a feasible option for employees, employers might sponsor vanpools to offer an alternative 
mode of shared, sustainable transportation. Vanpools work best for employees who live in locations 
where public transit is not a viable option to get to their worksite. Employers can contribute to their 
employees’ vanpools or simply provide participants to use pre-tax dollars to pay for their vanpools. 
Additionally, vanpool participants can offset their costs with rebates from the Metropolitan Transportation 
Commission and other local agencies. 
 
Key Factors for Success 

Beyond cooperation with neighboring employers, cooperation with city and transit agencies can 
make shuttle programs more effective. These agencies can help businesses by giving permission to use 
existing bus stops, giving access to safe stops and shelters, providing layover and storage for shuttles, 
and providing access to transportation technology to make trips more efficient. 
 
Resources 
 John Ford, Executive Director, Commute.org, john@commute.org 
 Wendy Silvani, Bay Area expert on shuttle services and other TDM programs, 
w@silvanitransportationconsulting.com, 510-465-0724 
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 Commute.org shuttle services 
 Video of 2014 Webinar on Shuttles by Southern Alameda Spare the Air Resource Team 
 ” Shuttle Diversity, Flexibility Are Keys to Success” blog post by Wendy Silvani 
 Palo Alto Weekly article on shifting commute patterns at Stanford Research Park  

Slow Streets 
Closing some streets can encourage more sustainable and healthy 
modes of transportation 
 

 
 
 
The Impact 

Closing certain streets to through traffic can make neighborhoods safer from high-speed vehicles, 
offers more space for residents to move about outside their homes and encourages alternative forms of 
transportation such as biking and walking, due to the reduced dangers of traveling alongside cars. Street 
closures are a viable long-term change that encourages sustainable modes of transportation, thus 
reducing greenhouse gas emissions and creating healthier communities. 
 
Description 

Due to the COVID-19 pandemic and local shelter-at-home orders, many cities implemented “Slow 
Streets” that aim to limit car traffic by closing the street to through traffic, allowing people to use the street 
for walking, biking, scootering, etc., all while safely distanced from others. Slow Streets are created by 
blocking the street entrance(s) using physical signs that explain what uses are allowed (e.g., drivers who 
live on the street, parking, deliveries, emergency vehicles). In many cities, Slow Streets are requested by 
residents and community organizations. Volunteers are sometimes tasked with helping to deploy road 
signs and notifying the community of the changes. 
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At the onset of COVID-19, cities creating Slow Streets focused on rapid deployment using cheap 
materials. Later, as the virus continued and the benefits of Slow Streets became clear, cities began using 
more durable materials for long-term implementation, replacing cones and temporary signs with K-rails 
and planters that are more attractive yet still relatively inexpensive. 

Cities without Slow Streets can carefully examine which areas might benefit most from this 
change. After community engagement and traffic studies, they can roll out temporary changes and see 
how local residents respond before deciding whether to make them permanent. 
 
Where It’s Been Implemented 

Oakland, Redwood City, Los Angeles, San Francisco and Pasadena are among California cities 
that have implemented slow streets since the start of the pandemic. Slow Streets Oakland now covers 21 
miles.  City officials are examining their existing network of Slow Streets and deciding which ones to 
remove and which ones to maintain on a more permanent basis. Oakland leaders are considering using 
K-rails, planters and street art to demarcate the city’s Slow Streets. 

In Los Angeles, Councilmember David Ryu proposed a permanent Slow Streets program after 
residents praised Slow Streets in many Los Angeles neighborhoods. However, some residents have 
pushed back on Slow Streets because they feel it simply moves traffic to other streets. 
 
Key Drivers 

Since Slow Streets have been implemented throughout the nation, many cities are finding that 
residents really enjoy the neighborhood safety that Slow Streets provide, along with space for safe 
recreation, walking, riding bikes and scooters.  
 
Key Factors for Success 

Slow Streets programs will be the most successful when they are community driven. Cities can 
establish a procedure for residents to request Slow Streets and even “adopt” a Slow Street, which might 
entail maintaining the barriers and ensuring that the neighborhood is aware of the rules. Community 
support reduces the need for extensive community engagement prior to deployment. In Los Angeles, 
residents can request a Slow Street via an online form.  

When creating a Slow Street, other traffic-calming methods can be introduced, too. Using quick-
build street design, treatments such as chicanes (serpentine curves in a road, often with landscaped 
barriers) can be easily added at a low cost to reduce vehicle speeds. 
 
Key Obstacles 

Slow Streets do not work well on streets where the vehicle count is high and/or where no other 
pass-by alternatives exist nearby. Cities often need to conduct traffic studies before closing a street to 
through traffic, which can take considerable time and resources. Another obstacle is the perception that 
Slow Streets are inequitable and do not help low-income neighborhoods. Extensive outreach is needed 
to understand the best way Slow Streets can be helpful. Community outreach and surveys can help 
address that issue that slow Streets by request only can also pose an equity concern. 
 
Timeline to Implementation 
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The pandemic has drastically accelerated the scope and speed of implementing Slow Streets 
programs, prompted by the emphasis on safety for residents, as well as the desire for more outdoor 
dining areas. Adding a Slow Street may take only a few weeks.  
 
 
 
References and Resources  
 Noel Pond-Danchik, Transportation Planner, City of Oakland, npond-danchik@oaklandca.gov 
 How to Create Slow Streets During the Pandemic, by CalBike  
 Oakland Slow Streets program 
 SFMTA Slow Streets program website 
 Los Angeles form for requesting a slow street 
 

 
Streetlight Electric Vehicle Charging 
Connect public EV charging stations to LED streetlights that have 
excess electrical capacity 
 

 
The Impact 
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Streetlight electric vehicle (EV) chargers increase the number of public charging options, 
encouraging wider EV adoption. They are especially important for residents of multi-unit dwellings who 
are less likely to buy an EV if they don’t have access to home charging. Adding more charges to multi-
unit buildings or near them also improves social equity, as these buildings often house a fair number of 
people from marginalized communities. Moreover, increased community adoption of EV vehicles will 
have considerable effects on transportation-related greenhouse gas emissions, helping cities meet their 
climate impact goals. Clean vehicles also benefit community health by reducing the emission of toxic 
fumes, including smog. 
 
Description 

In recent years, many streetlights have been retrofitted to use LEDs. LED lights require much less 
energy to use and last longer than high-pressure sodium streetlights. With this conversion, most 
streetlights have excess electrical capacity that can be used to power a Level 2 charger. Other forms of 
EV charging stations that are built in parking garages and on the curbsides require significant installation 
costs due to needed trenching and electrical upgrades. Retrofitting streetlights can greatly reduce or 
even avoid those costs by tapping into existing infrastructure.  

These stations can be installed and operated by established companies such as GreenLots, 
ChargePoint, EVGo and Flo. Cities can also opt to just purchase the chargers from these companies and 
have in-house engineers install them. Each company has its own app, which is used to unlock the 
chargers and pay hourly fees. The fee for streetlight chargers is usually $1 to $2 per hour, which includes 
the cost of parking. Users can easily charge their vehicles while they eat or shop, or even in some cases 
they can charge them overnight. These charging stations are fitted with meters to allow cities to monitor 
and analyze usage. 
 
Where It’s Been Implemented 

In Los Angeles, the Bureau of Street Lighting installed electric vehicle charging stations on 431 of 
the streetlights during 2020, after Mayor Eric Garcetti announced the Green New Deal objective in 2019 
to have at least 100,000 EVs in the city by 2025. In the first 10 months of the program, more than 130 
MWh of electricity were dispensed to EVs, with an environmental impact equivalent to reducing nearly 92 
metric tons of greenhouse gas emissions or planting more than 1,500 trees. Most of the streetlight 
chargers were paid for with grants from the California Air Resources Board and the California Energy 
Commission.  
 
Key Drivers 

Lack of charging infrastructure is one of the major adoption barriers of EVs. Studies have shown 
that a robust network of public charging infrastructure, although not the only factor, is vital in promoting 
EV adoption. In California, the recommended EV-to-plug ratio, based on several studies, is between 7:1 
and 27:1. As of late 2020, California had a ratio of 24:1, which is within the recommended ratio window, 
but more charging stations are needed to keep up with the growing demand for EVs.  

It is important to note that EVs are not equally accessible to everyone. Lower-income families, 
which tend to lack off-street parking and the ability to charge at home, face a larger barrier to EV 
adoption. A 2018 survey showed that 81 percent of the EV owners in the lower-income range who live in 
multi-family dwellings rely exclusively on public chargers, compared to 16 percent of lower-range EV 
drivers who live in detached homes. California Assembly Bill 1796 grants tenants the right to install EV 
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chargers at a multi-family dwelling at their own expense but doing so usually entails higher installation 
costs because of lower investment motivation and difficult tenant-owner negotiations. For EVs to be truly 
widespread, access issues need to be properly addressed. 
 
 
 
Key Factors for Success 

Streetlight charging stations work best in areas with high numbers of multi-family residential units 
but adding them to areas with smaller numbers of multi-family homes can have a big impact on EV 
adoption. In either case, usage will be boosted by adequate signage around streetlight chargers and 
extensive outreach, so that people are aware they exist. Non-EV drivers need to be convinced that 
adequate charging infrastructure exists around them before they will buy an EV. Clear signage at 
charging stations can alleviate “range anxiety.” 
 
Key Obstacles 

If local streetlights are not owned by the city, but instead are owned by the energy utility, it may 
be difficult to add chargers to them. To overcome this obstacle, local jurisdictions will need to either get 
permission from the utility company or buy the poles back.  

Once installed, an obstacle that cities may face is non-EV vehicles parking in the spaces in front 
of the streetlight EV chargers. To avoid this, cities need to work with parking enforcement agencies to 
stripe off these areas to designate them as EV-only.  

Another issue is accidental damage to EV chargers. In Los Angeles, some chargers are installed 
10 to 15 feet above the ground to avoid vandalism, and the car connector slowly descends once 
someone unlocks it on their phone. However, due to impatience or misunderstanding, some people will 
yank on the connector, damaging it.  
 
References and Resources 
 Los Angeles Bureau of Street Lighting Contacts (Contact your city’s street lighting department for 
similar information) 
 Disparities in Public Charging Infrastructure study 
 LAist.com article on Los Angeles Streetlight Charging 
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Transportation Management Associations 
A nonprofit TMA offers incentives such as transit passes for low-income 
commuters 
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The Impact 

Transportation Management Associations (TMAs) that offer incentives for certain kinds of 
transportation, especially to low-income earners, can drastically reduce the number of commuters who 
rely on single-occupancy vehicles (SOVs). They can reduce congestion and commute time, increase 
transit ridership, help businesses attract customers and employees, and cut greenhouse gas emissions. 
 
Description 

TMAs are nonprofit, member-controlled organizations that coordinate and implement 
transportation demand management (TDM) strategies in a particular area, such as a commercial district 
or a business park. They are often public-private partnerships funded through dues paid by member 
businesses and government grants. To establish a TMA, an organizer needs to involve local businesses 
and transit providers, set up a board of directors, and often provide seed funding. The organizer can be a 
group of regional or local governments, chambers of commerce or a major facility such as a mall or 
hospital. Then, the TMA can register for nonprofit status and start implementing various programs. To be 
successful, these TMAs need to coordinate with regional agencies (such as Commute.org in San Mateo 
County) to offer effective complimentary services. 

One effective TDM strategy is to offer transit passes for low-income workers. In downtown areas 
near public transit on the San Francisco Peninsula, pre-loaded Clipper cards can significantly incentivize 
workers to use Caltrain, SamTrans, Santa Clara Valley Transportation Authority (VTA) or AC Transit to 
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get to work. These passes can be limited to people earning less than a certain income under the 
condition that they commit to commuting by transit a certain number of days a week. 

Other TDM programs include subsidies from GPS navigation software app vendors like Waze 
Carpool and rideshare discounts. Waze offers an app-based carpool system that allows commuters to 
drive or ride with people going the same direction. An after-hours rideshare program offers Uber or Lyft 
subsidies for people working late hours without transit options to get home. 
 
Where It’s Been Implemented 

The Palo Alto TMA (PATMA) is an excellent example of an efficient and effective TMA. It grew 
out of the city’s effort in 2013 to develop TDM strategies to address its transportation concerns, 
especially in the downtown area. The city initially funded PATMA with $499,880 in 2016 and has 
continued to fund it, often using parking revenues. PATMA is also funded via private contributions and 
board dues, which totaled $240,000 in 2018. 
  PATMA’s flagship program is its full-subsidy transit pass program for low-income earners. 
PATMA offers monthly passes to employees who earn less than $70,000, work downtown and commute 
via transit at least three times a week. PATMA registers and preloads hundreds of Clipper cards, 
provides them to the program enrollees and tracks their monthly usage. In 2019 demand for transit 
passes was so high that PATMA exhausted the $750,000 earmarked for this program. Its other programs 
include a Waze carpool subsidy and a Lyft after-hours program. The Waze program allows commuters 
going to and from downtown to pay just $3 per trip. The Lyft subsidy program offers commuters who 
work later than normal transit operating hours a $10 discount on Lyft rides 15 times a month. 

PATMA’s programs are designed to serve the downtown area. This small geographical area 
makes it easier for PATMA staff to conduct targeted, door-to-door outreach. This focused outreach helps 
the employers and employees in downtown Palo Alto become aware of all the incentives offered by the 
TMA. From October to December of 2019, PATMA took 333 cars off the road (221 from its transit pass 
program, 105 from its carpool program, and 7.3 from its Lyft program). 
  In 2020, PATMA was about halfway from its goal of a 30 percent reduction in downtown 
commutes. Due to this success, PATMA recently piloted a similar program along California Avenue. This 
pilot program showed that there is sufficient demand in areas with lower transit service than downtown 
and that PATMA’s transit pass program can easily scale to other locations. 
 
Key Factors for Success 

PATMA found in-house surveys to be effective as both a data collection and an outreach 
strategy. They helped shape the city’s TDM programs. For example, PATMA used the surveys to better 
understand which types of employers (e.g., service or light retail) to target.  

Another factor for success is doing physical, door-to-door outreach to make more employees 
aware of available incentives. Most TMAs typically work with larger employers, which reduces the need 
to conduct intensive on-the-ground outreach. However, in-person outreach, albeit labor intensive, can 
drastically increase participation numbers, particularly from low-income commuters.  
Key Obstacles 

The main barrier to the implementation of a TMA is the lack of support among stakeholders, 
which include regional and local government agencies, transit providers, businesses and nearby 
residents. There might also be the perception that the short-term benefits afforded by TDM programs are 
minimal if there is no immediate congestion/parking problem.  
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Return on Investment 

TDM strategies, such as transit pass subsidies, are considerably cost-effective. This is 
particularly evident when compared to the cost of structured parking spaces. The chart below from 
PATMA’s 2018 annual report, shows cost comparisons. 
 

For Comparison: TDM Program Efficacy Annual Cost of Non-SOV Commute 
"Stanford-like" TDM: $3 SOV fee yields 50% SOV $0 
Self-motivated bike or carpool $0 
Go Pass for downtown TechCo at 35% Caltrain mode $814 
Transit Pass Subsidy – pass overlay $1,605 
Waze Carpool $1,638 
Lyft Program $2,088 
Go Pass for an employer with 10% mode share $2,850 
Private express bus service from SF, 25 riders $3,508 
New structured parking space (SOV commute) $3,908 
Employer housing stipend to live close to work $10,000 

 
Timeline to Implementation 

Given support from stakeholders, appropriate seed funding and an engaged board of directors, a 
TMA can potentially offer programs within three months.  
 
References and Resources 
 Kruti Ladani, TDM Program Manager, kruti@paloaltotma.org 
 Steve Raney, Palo Alto TMA Executive Director, steve@paloaltotma.org 
 Palo Alto TMA 
 Guide to Transportation Management Associations by Victoria Transport Policy Institute 
 Association for Commuter Transportation, a nonprofit supporting TDM Programs 
 City of Palo Alto’s TMA Low Income Transit Pass Program presentation video, 2020 
 City of Palo Alto’s TMA 2019 Annual Report, May 26, 2020 
 
 

Another Solution to Explore 
 

Shared Micromobility 
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In recent years, shared micromobility options have proliferated widely across the country as part 

of the growing “Sharing Economy.” The shared-use fleets of bikes, e-bikes and scooters, both dock-less 
and docked, offer convenient short travel options. They are particularly useful as a first- and last-mile 
solution that makes it easier for people to use public transit. These novel services, enabled by advancing 
technology, increase the number and type of available alternative transport modes. They can help 
reduce our reliance on cars, thus making our communities cleaner and healthier. 

There are many micromobility service providers. Local governments can establish carefully 
considered regulations and partner with service providers to bring the best micromobility options to the 
community. When dock-less scooters first appeared in American cities, there was swift backlash over the 
clutter it caused, and people clamored for regulation. When some cities imposed draconian micromobility 
standards, service providers were pushed out. Fortunately, through trial and error, sound design thinking 
and by involving key stakeholders and the community, best practices to achieve a middle ground have 
been established. 

Cities that currently do not have shared micromobility will need to prepare transparent regulations 
and communicate a willingness to work with service providers if they wish to have shared micromobility 
services. By establishing clear standards and procedures, cities can make it easier for micromobility 
vendors to come in and operate in the city.  
 
References and Resources 
 Guidelines for Regulating Shared Micromobility by NACTO.org 

Waste 
Solutions for waste management and waste reduction 
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Centralized Waste Bins 
Change habits by replacing personal waste bins with larger waste 
receptacles 
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The Impact 

Centralized waste bins in an office reduce waste sent to landfills and cut cross-stream 
contamination. This change can alter or subtly reshape personal habits and may translate into general 
behavior shifts.  
 
Description  

It is a current norm in many office environments for employees to have small, personal waste 
receptacles at their desks or cubicles. These provide an incredibly convenient (some might argue, too 
convenient) and quick way to dispose of garbage but also negatively impacts waste habits. Eliminating 
these personal bins and replacing them with a few centralized and distinct waste receptacles will improve 
the waste stream dramatically. 

These central locations should contain a recycling bin, composting bin and landfill bin, depending 
on the pickup services available. In certain situations, the landfill bin can be eliminated, and although 
contamination of recycling may increase, diversion rates for the business will increase dramatically.  
Where It's Been Implemented 

A number of businesses have already implemented centralized waste bins to reduce their waste 
stream. One great example is Oracle's former headquarters in Redwood City. In these offices, personal 
bins were removed and replaced with central bins for recycling and composting. Oracle even eliminated 
bins for landfill, which greatly increased its diversion rate. The company only offers compostable and 
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recyclable items at its offices and cafes, eliminating the need for landfill bins. This also increases 
awareness and reinforces sustainable habits.  
 
Key Drivers 
 Personal bins take the choice out of the individual's process of disposal. They don’t require 
people to properly sort waste, preventing sustainable habits from forming. Making the act of throwing 
away garbage a conscious decision is an incredibly important part of the process. Walking from a desk to 
a bin results in a more conscious decision about how to sort waste, and these behaviors have a bigger 
chance of translating outside of the office.  
 
Key Factors for Success 
 Marketing this initiative correctly is key. People tend to dislike it when things are taken away from 
them. Employees may react negatively to the change at first. Making this change uniform throughout the 
business is important. The rollout of the new policy should be paired with impactful and attention-
grabbing flyers or posters that advertise the reasoning behind the change, including statistics of the 
reduction of waste and improvements in efficiency. 
 Depending on the size of the office, there may need to be multiple centralized bin locations. In 
crafting the plan, it is important to begin with less rather than more. After a week or two, the waste can be 
accounted for, and if another bin location is necessary, it may be added. It is better to add a bin later 
rather than remove it once people have become familiar with it.  
 
Key Obstacles 
 Aside from some initial grumbling, there aren’t many obstacles to adding centralized waste bins. 
Removing personal bins and replacing them with central ones is a simple process. It reduces the load of 
maintaining and servicing multiple personal bins.  
 Eliminating landfill bins from your office may be a possibility. A facility as large as Oracle's former 
headquarters was able to successfully do so because it only offers compostable or recyclable items at its 
cafes and break rooms. The small amount of landfill contamination that will make it into the recycling bins 
will likely fall under the local contamination threshold for certain recyclers. Plentiful and effective 
advertising will help with the transition.  
 
References and Resources 
 Sarah Berry, Assistant Facilities and Sustainability Manager, sarah.berry@oracle.com, 650-506-
4939 
 “Centralized Waste Bins vs. Individual Waste Bins – Which Is Better?” by Busch Systems 
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 Here is Oracle's Centralized Waste Guide. 
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Deconstruction Waste Management 
Reduce waste and increase salvaged materials for reuse  

 

 
 
The Impact  

Deconstruction offers a significant form of waste reduction. For example, in San Mateo County, 
Calif., 29 percent of the waste going to landfills came from construction and demolition in 2019. 
Additionally, deconstruction reduces the necessity for some new manufacturing and provides the 
opportunity for new markets selling salvaged materials at discount rates.  
 
Description 

Instead of demolishing buildings, they need to be systematically disassembled, often in the 
reverse order of construction. Deconstruction can result in up to 95 percent of materials being recovered 
for reuse or recycling. There is no shortage of unused or unwanted materials, but much of it is sent to the 
landfill instead of being repurposed today.  

Deconstruction ordinances mandate or strongly encourage the adoption of this careful 
disassembling of buildings. Business owners such as Chris Garrett of Devil's Canyon Brewing Co. in San 
Carlos, Calif., have already incorporated reuse and deconstruction salvage into their “business as usual” 
practices. His brewery is almost entirely constructed from recycled and repurposed materials, including 
equipment from large businesses.  
 
Where It's Been Implemented 

Palo Alto, Calif., passed an ordinance effectively banning contractors from demolishing entire 
buildings which went into effect in July 2020. Other cities such as Portland, Ore., and Milwaukee, Wisc., 
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have similar laws in place. San Mateo County, Detroit and Baltimore are encouraging deconstruction, but 
further action is necessary.  
 
Key Drivers 

Waste reduction is a principal tenet of sustainability. San Mateo County has taken action toward 
achieving zero waste status, but much of the focus so far has been placed on items such as single-use 
plastic bags and straws. Addressing the process of construction and demolition has the potential for 
much greater impact. Action is even more urgent now for the county because its only landfill, Ox 
Mountain, is expected to reach capacity in 2034. 
 The City of Palo Alto estimates that more than 40 percent of its landfill debris is construction or 
demolition materials. About 19,000 pounds of waste are created annually from these projects, so better 
management practices are a priority. 
 Several cities throughout San Mateo County already have ordinances in place for recycling 
construction and demolition materials. However, Palo Alto’s new ordinance bans the practice of 
demolition (only allowing for deconstruction), estimating that up to 95 percent of the materials can be 
recovered for reuse or recycle with deconstruction techniques. The city expects to divert 7,930 tons of 
waste annually through this ordinance.  
 
Key Factors for Success 

Demolition is much faster than deconstruction, although it is far messier. Incentives may need to 
be in place to encourage contractors and builders to spend the extra time to effectively salvage materials 
for reuse. However, deconstruction may cut future costs for building companies and contractors by 
increasing their access to viable and cost-effective salvage materials or by decreasing disposal costs 
after the project. Deconstruction for renovations should be considered, as smaller internal projects still 
present an opportunity for deconstruction and material recovery. Another key factor for success is 
including someone, preferably a supervisor or project manager, on the job who has deconstruction 
experience and can identify and help solve problems as they occur. It is also important to provide 
workers with education about the deconstruction process and how to handle any hazardous or toxic 
materials they may encounter.  
 
Key Obstacles 

Deconstruction takes more time than demolition and is more expensive. Pilot studies in Palo Alto 
showed that deconstruction of two buildings took between 10 and 15 days with a crew of four to eight 
workers, and the cost ranged from $22 to $34 per square foot. In comparison, demolition of a building 
takes a few days and a crew of two to three, and costs between $8 and $12 per square foot to complete. 

Current ordinances in some cities in San Mateo County already require salvaging materials, 
lengthening the demolition process. Some cities, such as Burlingame, even require builders to wait a few 
days prior to demolition to allow for materials to be salvaged.  

Tax deductions can more than make up for the initial cost of deconstruction. Markets in place for 
the salvaged materials can also help mitigate deconstruction costs, like the California Materials 
Exchanges (CalMAX).  
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Timeline to Implementation 
 The City of Palo Alto adopted its deconstruction ordinance in July 2019. The ordinance went into 
effect on July 1, 2020, for total demolitions of commercial and residential projects. The ordinance was 
scheduled to expand its scope beginning in January 2022, when it would apply to all projects valued at 
$100,000 or more, and in January 2023, when it would apply to projects valued at $50,000 or more. 
  
References and Resources  
 Chris Garrett, Owner, Devil's Canyon Brewing Co., chris@devilscanyon.com,  
650-400-0650 

City of Palo Alto, Construction & Demolition, 
CD@CityofPaloAlto.org, Deconstruction@CityofPaloAlto.org, 650-838-2828 
 “Palo Alto Takes Aim at Demolition,” Palo Alto Weekly 
 California Materials Exchanges (CalMAX)  

 
 

Environmentally Preferred Purchasing 
Prioritizing the consumption of products and services that reduce impact 
on climate

 
The Impact 

Environmentally preferable purchasing (EPP) programs work to promote both community health 
and sustainable conservation of resources. In turn, they aim to reduce man-made emissions, prevent 
pollution and increase sustainable industry competitiveness.  
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Background 
EPP policies began gaining more widespread traction around 2008, when they were primarily 

focused on buying recyclable paper and sustainable office supplies. Now these policies encompass 
many more products, including a preference for electric vehicles, energy-efficient equipment, water-
saving fixtures and even road construction materials.  
 
Where It's Been Implemented  

The federal EPP program has generated significant financial and environmental benefits to the 
government. Environmentally preferable electronic products saved the government $182.5 million in 
2018. Globally, the 1.33 billion EPP tech products purchased worldwide from 2006 to 2018 will result in 
the reduction of 184 million metric tons of greenhouse gases and 830,000 metric tons of hazardous 
waste. 

In California, Public Contract Code 12400-1404 calls for the purchasing of goods and services 
whose production, manufacturing and distribution ensure a lesser or reduced effect on human and 
environmental health. The Department of General Services leads the state’s effort to purchase 
sustainably through its Buying Green Guide.  

CalRecycle cites StopWaste in Alameda County as a model EPP policy. StopWaste’s template 
for EPP, created in 2009, includes strategies for source reduction, recycled content products, energy and 
water efficient products, green building practices, landscaping practices, toxic pollution prevention and 
bio-based products.  

The City of San Carlos (Calif.) drafted an EPP proposal in 2015 that requires buyers to maintain a 
log to track items purchased, purchase prices, vendors and frequency of environmentally preferred 
purchases. The logs are used to audit purchasing trends and adherence to the policy annually.  
 
Description 

Environmentally preferable purchasing policies prioritize procuring goods and services with a 
reduced impact on human health and the environment in comparison to other products serving the same 
purpose. These sustainable purchases take into consideration post-consumer recycled content, energy 
efficiency, air emissions, hazardous substances, water efficiency, responsible production and other 
factors. In California, these policies include a wide range of purchases, from copy papers to travel 
expenses, in an effort to reduce the quantity and toxicity of waste in California.  

California law requires public entities to purchase environmentally preferable products that are 
repairable, durable, made with recycled content and can be recycled again. For instance, Alameda 
County’s model EPP policy rewards manufacturers and vendors that reduce environmental impacts in 
their production and distribution systems or services, and encourages the use of agricultural fibers, 
chlorine-free manufacturing processes, wood from sustainably harvested forests, and other 
environmentally friendly practices that conserve natural resources and reduce community hazards. 
 
Key Drivers 

In California and around the world, wasteful practices often harm both the natural world and 
community health. In California alone during 2019, 42.2 million tons of material were disposed of in 
landfills, with an estimated recycling rate of only 37 percent. Landfills emit hazardous air pollutants that 
can impact the health of nearby residents. Incinerators spew toxic chemicals known to cause cancer, 
respiratory problems and disrupt the endocrine system. EPP policies can ensure that waste produced by 
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our cities and businesses ends up recycled or disposed of sustainably instead of potentially harming 
community health.   
 
Key Factors for Success 

The threat of climate change is driving greater interest in sustainable practices. New products and 
ones that are becoming more popular, such as electric vehicles, are causing cities and businesses to 
examine their EPP policies.  
 
Key Obstacles 

In order for environmentally preferable purchasing policies to be successful, cities and 
businesses need to be willing to revitalize and reinvest in these programs. They also must be fiscally 
responsible and timely in overseeing sustainable purchasing.  
 
References and Resources 

Responsible Purchasing Network’s list of green purchasing policies 
http://www.responsiblepurchasing.org/purchasing_guides/all/policies/  
Responsible Purchasing Network’s Model EPP policy 
http://www.responsiblepurchasing.org/purchasing_guides/all/policies/epp_model_policy.pdf  
U.S. Environmental Protection Agency’s EPP program: https://www.epa.gov/sustainable-
marketplace-greener-products-and-services/about-environmentally-preferable-purchasing  
Environmental Procurement Policy for San MateoCounty (Calif.) https://hr.smcgov.org/environmental-
procurement-policy  
CalRecycle’s EPP: https://calrecycle.ca.gov/epp/ 
California’s EPP training program for EPP purchases https://www.dgs.ca.gov/PD/Resources/Page-
Content/Procurement-Division-Resources-List-Folder/EPP-Training  
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Food Waste Tracking 
Data on food waste empowers culinary workers to make preparation 
and serving more efficient 
 

 
 
The Impact 
 Food waste tracking helps drastically reduce food waste from items and dishes that were not 
served by closing time. Not only will this have a positive environmental impact, but also businesses and 
organizations that track their food waste will save money on production and food costs. 
 
Where It's Been Implemented 
 There are many food waste tracking technology vendors that offer tools to track and analyze food 
waste. One is Leanpath, which has partnered with major food providers like Aramark and smaller ones in 
a variety of sectors. Google currently uses Leanpath at almost 200 Google cafes in 21 countries, and 
since 2014 the company has saved 4 million pounds of food waste. Hotels, including the Hilton San 
Diego Bayfront, Marriott’s Hotel Alfonso XII and Novotel Brisbane, have also had positive experiences 
with Leanpath.  
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Description 
 Kitchen staff can account for the food waste on the buffet line or in the kitchen at the end of each 
day. By measuring the specific dishes wasted, the culinary team can work to create an optimal menu and 
prepare the proper amount of each food each night. Kitchen staffers can do this themselves or they can 
use technological tools that streamline the process.  

Leanpath invented automated food waste tracking technology in 2004. The company offers tools 
for data collection such as scales and cloud-based analytics, as well as specifically tailored coaching for 
culinary teams. The goal is to eliminate a large excess of prepared food at the end of the day. Often, this 
food is not donated to local shelters because of concerns around liability and, instead, is discarded. Food 
waste tracking technology vendors provide services that aim to prevent this needless waste 

Leanpath offers a number of services for different needs and industries. For example, one of its 
most detailed products includes a built-in scale, camera and touchscreen interface for kitchens wanting 
highly detailed pre-consumer food tracking. Leanpath also provides a floor scale smart meter that can 
weigh waste from garbage and compost bins. But products as simple as online tracking and data 
analysis tools can give the culinary staff the basic tools necessary for efficient tracking and efficient meal 
planning. 
 
Key Drivers 
 Food waste is costly to both the environment and the wallet. On top of contributing to landfill 
mass and greenhouse gas emissions, companies are losing money for every bite that is wasted.   
 
Key Obstacles 
 Food waste tracking technology is a service that comes at a cost, and some businesses may not 
think the additional cost is necessary. Besides, services like Leanpath can be expensive and hard to use, 
causing frustration to kitchen staff. Businesses and organizations with food service establishments can 
implement their own version of food waste tracking, accounting for food waste at the end of each day. 
Then kitchen staff can make their own decisions in terms of how to modify food preparation and 
ingredient purchasing to minimize food waste and optimize their efficiency.  
 
References and Resources 
 EPA’s Sustainable Management of Food website 
 EPA’s Tools for Preventing and Diverting Food WasteWaste Tracking and Analytics by ReFED, a 
multi-stakeholder nonprofit 
 Leanpath's case studies studies 
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Personal Reusable Cups for All Employees 
Discourage the use of disposable cups and initiate a culture shift within 
the office 

 

 
 
The Impact 

Providing each employee with a personal reusable cup significantly reduces office waste, 
particularly from single-use paper cups used for coffee or other beverages in the break room. There will 
also be a significant cost reduction and a slight drop in the organization’s carbon footprint. 
 
Background 

Oracle implemented an impressive pilot project targeting paper cup waste at its former 
headquarters in Redwood City, Calif. The office was housing thousands of employees, and they used 
roughly 200,000 cups every month. Kelsey Morgan, who used to be the facilities and sustainability 
manager at Oracle, ran the project. She purchased reusable, ceramic cups that were branded with 
Oracle's logo. Each cup had a blank white space where employees could write their name, personalizing 
their cup. Cups were placed on employees' desks with a small brochure detailing statistics about paper 
cup waste, resources used and saved, etc.  

Kelsey had essentially no marketing budget, so she took things into her own hands. She 
personally made posters and flyers that signaled a culture change throughout the company, encouraging 
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employees to feel responsible to use their new ceramic cups. The cups were also presented to new 
hires. Kelsey estimated there would be a 25 percent reduction in paper cup use.  

After one month, she found there was an 81 percent reduction in paper cup waste, dwarfing her 
prediction. As of August 2019, the average had stabilized to a 70 percent reduction. The project had 
already saved $50,000 and 600,000 paper cups. The only expected downside was a possible increase in 
water use from cleaning the cups.  

Other Oracle branches around the country considered implementing the same project, and since 
2019, several Oracle employees around the world have implemented similar projects. For instance, all of 
Oracle’s sites in Italy have been participating in a plastic free project involving reusable cups and 
Oracle’s site in Hillsboro, Oregon now uses eco-friendly meal kits.  
 
Key Drivers 

Offices around the country use an incredible amount of paper cups. They are available in most 
break rooms, and most employees feel the need to caffeinate more than once every day. However, these 
"to-go" cups are not going anywhere. They are only being used inside the office, so it would be much 
less wasteful if employees changed their habits to reuse the same cup each day. Eliminating disposable 
cups from break rooms reduces waste and greenhouse gas emissions, and it also reduces costs over 
time for paper cups and waste management.  
 
Key Factors for Success 

The success of Oracle’s pilot project is an impressive example as it involved thousands of 
employees. It will be less costly and time intensive to implement a similar project at a smaller company. 
Marketing the new strategy to fewer employees should be simpler, too. In addition, to successfully 
educate and motivate employees to change their habits (e.g., via contests and/or prizes), a key to 
success includes enlisting “sustainability champions” that are enthusiastic about the program and can 
help promote it amongst fellow employees. Having superiors fully embrace it and “set a good example” 
will be extremely helpful too by clearly signaling the organization is serious about its commitment towards 
sustainability and it is an important program. 
 
Key Obstacles 

The principal obstacle to a project such as this is the initial cost. Acceptable reusable cups must 
be purchased for every employee at the company, and this cost will vary dramatically based on the size 
of the company. However, the program will eventually pay for itself if implemented correctly. Oracle’s 
program paid for itself after only seven months.  
 
References and Resources 
 Below is Oracle’s guide to “Use Reusable.” 
 Sarah Berry, Assistant Facilities and Sustainability Manager, Oracle, sarah.berry@oracle.com, 
650-506-4939 
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Responsible Recycling of e-Waste 
Make sure dangerous components are recycled properly. 
  
 

 
 
 
 
 
 
 
 
 
 
 
 
The Impact 

Ordinances that mandate the responsible recycling of electronic waste (e-waste) will reduce the 
amount of waste sent to landfills and ensure these materials won’t be sent to processing sites overseas 
that employ child labor, have poor working conditions, and present significant environmental hazards. 
 
Where It’s Been Implemented 

The San Mateo County (Calif.) Board of Supervisors adopted an e-waste ordinance on October 
31, 2017. It is similar to one approved by Santa Cruz County, Calif. which went into effect on January 24, 
2013. 
 
Description 

San Mateo County’s ordinance requires organizations hosting electronic waste recycling events 
to dispose of e-waste collected with a certified e-waste recycler that has been approved by the county. 
The e-waste collector’s name and contact information must be submitted to the county at least 10 days 
prior to the event and must be posted prominently at the e-waste event. Fines for infractions are modest: 
up to $100 for the first offense, $200 for the second offense and $500 for each additional violation within 
one year. 
Key Drivers 
 Electronic waste recycling recovers valuable materials from discarded electronics that can be 
reused to make new products. It keeps materials out of landfills, reuses already extracted resources 
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thereby reducing the demand for extraction of raw resources and reduces pollution and greenhouse gas 
emissions. Responsible electronic recycling also protects people from exposure to toxics. It prevents 
irresponsible e-waste recycling by those companies that transport these goods to countries where 
regulations are less stringent, and workers’ protection is nonexistent or poorly enforced. In addition, it 
creates local jobs for U.S. workers. 
 
Key Factors for Success 

Cities that sponsor e-waste recycling events are aware of this regulation, but organizations that 
run events without city involvement may not know about it. Therefore, cities should publicize the 
ordinance via multiple media channels. 

Enforcement will be easier and program consistency will be created to avoid consumer and 
vendor confusion if all the cities in the same county adopt the same ordinance. If the county later 
determines that a change must be made, it will notify cities of that change so they can easily and rapidly 
update their ordinance, too.  
 
Key Obstacles 

This is a straightforward ordinance that has not encountered any opposition. 
 
Next Steps 
 California’s electronics recycling program, which was approved in 2003 and is the oldest in the 
U.S., charges consumers fees of $4, $5 or $6 when they purchase certain types of new devices, with the 
fee dependent on the screen size. Ideally, California would require manufacturers of electronic products 
to build in a recycling fee with the purchase price (extended producer responsibility - EPR policy 
approach). To begin building support for this idea, advocates might work with the California Product 
Stewardship Council, which consists of local governments, nongovernmental organizations, businesses 
and individuals that work together to advocate for policies and projects where producers share in the 
responsibility for managing products throughout their entire life cycles.  
 
References and Resources 
 San Mateo County’s electronic waste ordinance 
 Kevin Lu, Sustainability Specialist, San Mateo County Office of Sustainability, khlu@smcgov.org, 
650-363-4698 
 Santa Cruz County’s electronic waste ordinance 
 Tim Goncharoff, former Zero Waste Programs Manager, County of Santa Cruz, 
timgonch@yahoo.com 
 Doug Kobold, Executive Director, California Product Stewardship Council, doug@calpsc.org, 
916-413-5262 

EcoWatch. “Electronic Waste: New EU Rules Target Throwaway Culture” 
 Great Lakes Electronic Association. “Why Does Europe Have Stronger E-Waste Recycling Than 
the U.S.?”  
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Single-Use Plastic Foodware Ban 
Reduce waste by replacing plastic foodware with natural, fiber-based, 
compostable options 
 

 
 
The Impact 

Plastic waste will be reduced dramatically, reducing greenhouse gas emissions, terrestrial and 
marine pollution, and needed landfill space for end-of-life disposal 
 
Description 

An ordinance adopted by the County of San Mateo in California allows accessories such as 
straws, cup spill plugs, condiment packets, utensils and napkins to be provided only (1) when requested 
by the consumer, (2) upon acceptance by the consumer after being offered by the food service 
establishment (FSE) or (3) at a self-serve dispenser. All straws, stirrers, utensils and toothpicks provided 
must be non-plastic and compostable (that is, made from paper, wood, bamboo or sugarcane).  

Traditional compostable plastics are not allowed, as they do not completely break down. Plates, 
bowls, cups, food trays, clamshells and other take-out containers must also be certified by the 
Biodegradable Products Institute (BPI-certified) and mostly non-plastic and compostable. This ordinance 
affects all FSEs, including restaurants, bars, grocery stores and hotels.   
 
Background 

California Gov. Jerry Brown signed AB 1826 in 2014, requiring all businesses to recycle their 
organic waste after 2016. As of September 2020, businesses that generate two or more cubic yards of 
organic waste per week were required to compost their waste. This increased scope of affected 
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businesses was triggered because statewide organic waste was not reduced by 50 percent from 2014 
levels.  

Stakeholder surveys in Palo Alto, Calif., showed that one-third of FSEs were already providing 
some form of compostable foodware in 2018. Additionally, 52 percent of FSE respondents stated it would 
be simple to transition to using compostable foodware. Palo Alto adopted a Zero Waste Plan in 2018, 
attempting to reach 95 percent diversion from landfills by 2030 to reduce greenhouse gas (GHG) 
emissions. Other cities throughout California have similar goals. 
 
Where It's Been Implemented 

As of June 2022, nearly all cities in San Mateo County had adopted the county’s ordinance, with 
most taking effect October 1, 2022. Similar ordinances have been approved and implemented in other 
California cities, including Palo Alto, Berkeley and Santa Monica.  
 
Key Drivers 

Plastic pollution is one of the most serious environmental issues facing the planet today. Plastic 
can take centuries to decompose, causing harm to both terrestrial and marine ecosystems. Chemicals 
from both the manufacturing and disposal processes also have negative impacts on human health. 
Single-use plastics make up 40 percent of the plastic produced annually. Although there are plastic 
recycling options, foodware is typically contaminated and not economically viable for repurposing. In the 
U.S., only 8.7 percent of plastics were ultimately recycled in 2018. 

Composting offers many additional environmental benefits, such as improving soil health, 
reducing the need for chemical fertilizers and reducing GHG emissions from landfills. Mandatory 
recycling of organic waste is a critical next step toward achieving California’s aggressive recycling and 
greenhouse gas emission goals. Indeed, GHG emissions (e.g., especially methane) resulting from the 
decomposition of organic wastes in landfills have been identified as a significant source of emissions 
contributing to global climate change. Reducing significantly the amount of organic materials sent to 
landfills and increasing the production of compost and mulch are part of the AB 32 (California Global 
Warming Solutions Act of 2006) Scoping Plan. 
 
Key Factors for Success 

Local food service establishments will need to support the ordinance and comply with its 
requirements. Compostable foodware is slightly more expensive than its plastic counterpart. Palo Alto’s 
staff has estimated that compostable utensils cost 1 to 2 cents more per item on average. This cost is 
expected to be passed onto the customer.  
 
Key Obstacles 

Getting businesses on board may present a challenge. Finding a trustworthy and reasonably 
priced compostable foodware vendor will be on the agenda for local food service establishments.  

Surveys of stakeholders have shown heavy support and cooperation with the new measure. The 
ordinance is very straightforward and has been successful in other cities. 
 
Timeline to implementation 
 San Mateo County’s ordinance went into effect in March 2020 and was supposed to be enforced 
in March 2021 in the unincorporated areas of San Mateo County. Due to the pandemic, enforcement has 
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been postponed. This lag time allows food service establishments to use up existing noncompliant stock 
and switch to compliant goods.  
 
Next Steps 

Cities throughout San Mateo County are invited to adopt the county ordinance. If updates are 
needed, the county will notify everyone of the recommended changes so that the ordinance remains 
uniform throughout the county. State legislators might urge a similar statewide resolution. 
 
References and Resources 
 Eun-Soo Lim, Senior Sustainability Coordinator, County of San Mateo, Calif., eulim@smcgov.org, 
650-599-1498 
 Paula Borges, Palo Alto, paula.borges@cityofpaloalto.org  
 Biodegradable Products Institute 

San Mateo County Disposable Food Service Ware Ordinance and participating cities 
San Mateo County information and purchasing guide for food service establishments 

 City of Burlingame’s survey results visualization 
 Palo Alto City Council’s staff report on Foodware Reduction Ordinance 

 
Other Solutions to Explore 
 
Corporate Waste Audits 

 
 

 
 

 
 
 
 
 
A

t  
 

Genentech, the Zero Waste Manager regularly conducts campus-wide waste audits twice a year. 
Prior to the audit, Genentech employees are invited to volunteer to help examine the waste. Volunteers 
are assigned to audit the waste from the building in which they work, to create a sense of ownership over 
the waste. 
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The janitorial staff stages the accumulated waste in preparation for the audit. Then the volunteers 
sort through the waste and catalog how much has been missorted. From data and metrics that have 
been collected and recorded, Genentech has found that, in recent years, just 35 percent of waste in 
landfill bins should go to landfill, and the rest has been missorted. 

Thanks to these audits, Genentech is aware that food waste is a significant area of concern. Food 
waste is missorted the most often at Genentech, and it causes issues for waste compactors. Genentech 
has used this information to implement targeted organic waste reduction strategies and track progress.  
  Waste audits are useful tools for any employer trying to reduce its waste. A study of 100 
corporate waste audits by GreatForests.com found that 77 percent of what was thrown out as trash was 
actually recyclable. The missorted refuse consisted of organics (34 percent), paper (23 
percent), glass/metal/plastic (19 percent), and e-waste (1 percent). This large amount of unnecessary 
waste translates to high costs both for the employer and to the environment. Without a clear 
understanding of what is in a company waste bin, it is difficult to decide where and how to prioritize 
resources and efforts. Furthermore, it is also harder to track progress on waste reduction efforts. Waste 
audits can help improve waste reduction management programs and save money. 
 
References and Resources 
 Roy Weedman, Zero Waste Programs Manager at JLL Genentech account, 
weedman.roy@gene.com 
 “Over 100 Waste Audits Reveal 77% of Commercial Trash Is Not Trash at All,” GreatForest.com 
 “How to Plan a Waste Audit,” Dumpsters.com 
 

Right to Repair Act 
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“Right to Repair” is the idea that individuals and third parties should be allowed to and able to 
repair electronic devices in order to avoid having to continually replace electronics, which will drastically 
reduce the e-waste stream. Electronic waste, also known as e-waste, poses significant problems for 
human and environmental health in addition to being a big contributor to the overall amount of waste in 
the world. Specifically, toxic materials from e-waste can enter the environment and unsafe handling of e-
waste can lead to irreversible health problems for workers. The Environmental Protection Agency 
estimates that a large majority of e-waste is not recycled and ends up in landfills.   

As of March 2021, consumer electronic appliances in the European Union were required to be 
repairable for at least 10 years. In France, a repairability index helps consumers choose products that 
will be easier to repair.  In the U.K., Right to Repair regulations require manufacturers to provide 
replacement parts to ensure that electronic products are repairable for at least 10 years. While the U.S. 
does not have an equivalent policy, it took a step in this direction when the Federal Trade Commission 
adopted a policy in July 2021 in support of Right to Repair by agreeing to increase law enforcement 
against illegal repair restrictions. 

In California, there is still no legislation about the right to repair all electronic devices. Previous 
electronic right to repair bills in California, including one that would have applied to medical devices, have 
not been approved, yet 27 states in the U.S. in 2021 have considered Right to Repair legislation, 
indicating that the issue is garnering more support. 
 
References and Resources 
 France’s Repairability Index 

France’s Instruction Manual for Calculating the Repairability Index of Electrical and Electronic 
Equipment 
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Water 
Solutions for sustainable water use practices and water conservation 
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Artificial Floating Islands 
Modular floating ecosystems made from 100 percent recycled and 
recyclable materials help clean the water in rivers, lakes, ponds and 
canals. 
 

 
A BioMatrix floating island in Killingworth Lake, U.K. 

 

 
The Impact 

Artificial floating islands (also referred to as floating ecosystems or floating treatment wetlands) 
are artificial plant platforms that clean water at the ecosystem level, removing as much as 98 percent of 
excess nutrients and harmful toxins by harnessing natural biological processes that keep water abundant 
and healthy. Floating islands have applications in habitat creation, urban waterscaping, water quality 
management and wastewater treatment. Recently, floating islands were adopted by the U.S. 
Environmental Protection Agency (EPA) to reduce the negative effects of harmful algal blooms across 
the nation. 
 
Where It's Been Implemented 

Artificial floating islands have been successfully implemented worldwide by various local 
governments, businesses, individuals, communities and environmental/conservation groups. According 
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to Floating Island International, a company that specializes in floating island technology, more than 
10,000 island systems have been launched worldwide. And in 2020, a series of floating island projects 
along the Rochdale canal in Manchester, England by BioMatrix Water, in collaboration with the Canal 
and River Trust, won a Green Flag award – an international accreditation for well-managed and 
accessible green spaces. Other projects involving floating islands/ecosystems include: 

• MentraPark, Billings, Mont. A BioHaven Floating Island installed in the City of Billings’ 
MentraPark stormwater pond has effectively removed metals, nutrients and other contaminants, 
with removal percentages from 63 to 98 percent. The floating island’s effectiveness substantially 
improved after its vegetation had matured for two growing seasons. 

• Faisalabad, Pakistan. Researchers installed full-scale floating treatment wetlands (FTWs) in 
stabilization ponds receiving sewage and industrial wastewater and evaluated their treatment 
performance over three years. The FTWs substantially improved all recorded water quality 
indicators and reduced heavy metal concentrations. The maximum removal capacities of the 
system were 79 percent of chemical oxygen demand (COD), 88 percent of biochemical oxygen 
demand (BOD) and 65 percent of total dissolved solids (TDS). During the second and third years 
of operation, about 60 million m3 per year of wastewater was treated at a cost of $0.00026 per m3. 

• Bridgewater Basin, Manchester, England. Bridgewater Basin is a disused branch of the 
Rochdale Canal in the heart of central Manchester. It was devoid of healthy aquatic life and 
completely surrounded by vertical hard stone and concrete edging. The frequent fluctuations of 
water levels and the concrete edges limited the basin’s water quality, aesthetics and natural 
waterscape appeal. To address these issues, BioMatrix Water worked with the Manchester City 
Council’s green infrastructure team and BDP Landscape Architects to install a series of floating 
waterscape gardens over two years that greatly increased the quality and functionality of the 
basin and provided a place for native plant species to re-establish themselves. 

• Oakland, Calif. Evidence of rising sea levels in San Francisco Bay has raised concerns over 
habitat loss for endangered species such as the California Clapper Rail, whose habitats are 
extremely vulnerable to rapid variations to water levels. Floating treatment wetlands were 
identified as a way to provide critical habitats for these birds, as they provide upland roost habitat 
during fluctuating tides and sea levels. Ten FTWs deployed in September 2010 were found to be 
extremely effective. A U.S. Geological Survey team reported that Clapper Rails at Arrowhead 
Marsh quickly adapted to the presence of FTWs, with all 10 islands receiving moderate-to-heavy 
use from a Clapper Rail population of 30 to 40 birds. 

 
Description 

Most water bodies are currently facing excessive nutrient loads due to both man-made and 
natural runoff from the land. This excessive richness of nutrients in water is known as eutrophication, 
which leads to algal blooms (i.e., cyanobacteria) and low-oxygen (hypoxic) waters that can reduce water 
clarity and quality, taint drinking water supplies, degrade recreational opportunities and create dead 
zones where no organisms are able to survive.   

Floating islands were developed as a cost-effective solution to eutrophication. Rather than using 
chemical additives to remove potential toxins from the water, floating islands clean water by mimicking 
natural biological processes. Above the surface, the plants on the islands offer vital habitats for birds and 
pollinators and improve air quality. Below the water, there exists a micro-wilderness of submerged roots 
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where fish can thrive and communities of microorganisms break down harmful substances, effectively 
filtering pollution from the water like an artificial wetland does. Not only do floating islands help the 
ecosystem by engaging in both plant-based and microbe-based nutrient uptake, but they also nourish 
the ecosystem by producing food for fish and aquatic insects.  

These islands have a variety of applications and benefits, including but not limited to water quality 
management, wastewater treatment, water restoration, fish/bird habitat creation, stormwater 
management, urban waterscaping and shoreline protection. The applications and impacts of floating 
island technology have expanded in recent years as new forms of the technology, such as floating solar 
panels and floating farms, have been developed. The main benefits of floating islands include improving 
water quality, increasing plant biodiversity, increasing public amenity and recreation, providing a 
sheltered refuge for birds, improving fish stocks, and improving sustainability through the production of 
clean, renewable energy with floating solar panels. 

Floating islands are also extremely versatile. The technology is immune to fluctuating water levels 
since the islands rise and fall with water level, allowing them to be applied to almost any water body. 
Additionally, floating islands are available in a variety of shapes, sizes, and structures and can be planted 
with a myriad of plants, allowing for endless combinations and possibilities. Most companies offer a 
range of products from mini-islands for small ponds, to large-scale floating islands built to suit whatever 
the need, as well as specialized products to treat wastewater or stormwater runoff. Moreover, the islands 
are made from 100 percent recycled and recyclable material and incorporate the elements of biomimicry 
into every design. 
 
Key Drivers 

Eutrophication is a growing issue in many water bodies throughout the world. Overgrowth of 
algae such as blue-green algae (i.e., cyanobacteria) and golden algae (prymnesium parvum) due to 
eutrophication results in the release of various toxins that deplete oxygen levels in the water, resulting in 
the deaths of fish and other oxygen-dependent organisms. It also creates a pungent odor that can 
disturb the surrounding landscape and community. Floating islands are a proven, cost-effective solution 
to combating eutrophication in water bodies.   
 
Key Factors for Success 

While floating islands can be installed by almost anyone, local governments and 
environmental/conservation groups most commonly contract with a floating island company to undertake 
a project. The key to successfully implementing a floating island project is convincing local policymakers, 
City Councils, and residents of the safety and efficacy of floating islands.  
 
Key Obstacles 
 Maintenance could be considered an obstacle to implementation. However, the amount of 
maintenance required varies depending on the size and objective of the project. For relatively small and 
simple projects, very little maintenance is required. Maintenance typically involves weeding plants and 
checking the anchor connectors, cable, and rope and occasionally replacing them as needed.  

Another obstacle is the lack of widespread awareness and understanding of floating islands. For 
example, local officials may have concerns that the islands will create plastic waste even though the 
plastics used in the islands have protective coating and don’t break down into microplastics. Without 
support and approval from local authorities and residents, floating islands cannot be implemented.  
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Timeline to Implementation  
Depending on the size of the floating island project and the public sentiment surrounding 

biological remediation, floating island projects could take anywhere from two weeks to three months, to 
several years to implement. Most projects can be successfully implemented within a year.  
 
Return on Investment 

Each floating island project is unique. Detailed financial calculations are necessary in the 
planning process. For reference, an average-sized project in Green Lake cost approximately $35 per 
square foot, including the floating island sections, underwater media columns, shipping, plants, and 
anchoring system, according to Friends of Green Lake. Total costs vary with the size and scale of the 
project but are typically around $40,000 to $50,000. A detailed project plan and preliminary design are 
required in order to develop accurate and precise costs and feasibility studies.  
 
References and Resources 
 
Companies 

Floating Islands West. Laddie Flock, laddie@floatingislandswest.com 
BioMatrix Water 
Floating Island International 

 
Case Studies 

Mentra Park, Billings, Montana Case Study 
Faisalabad, Pakistan Study 
Bridgewater Basin, Manchester Case Study. Dave Barlow, Manchester City Council, 

d.barlow@manchester.gov.uk 
Oakland, Calif. Case Study 

 
Articles 

United States Environmental Protection Agency, Dec. 7, 2018. “EPA Uses Floating Vegetated 
Islands to Remove Excess Nutrients from Water” 

CNN, Sept. 8, 2021, “How Floating Islands Can Make Urban Waterways Green and Clean”  
National Oceanic and Atmospheric Administration, Feb. 26, 2021, “What is Eutrophication?” 
Friends of Green Lake, Sept. 22, 2019, “Floating Wetlands Project”  
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Flood Insurance Community Rating System 
Participating communities can strengthen flood risk management 
efforts, improve safety and reduce costs for residents and businesses. 
 

 
Photo by OneShoreline 

 
The Impact 

Participating in the National Flood Insurance Program’s Community Risk Program (CRS) saves 
community members money on flood insurance premiums, reduces damage to private property and 
public infrastructure, and enhances public safety, resulting in a more flood-resilient community.  
 
Description 

Home and business owners in flood-prone areas are often required to purchase flood insurance 
which can be very costly. The National Flood Insurance Program’s (NFIP) Community Rating System 
(CRS) is a voluntary incentive program in which communities strengthen floodplain management efforts 
beyond minimum NFIP requirements to earn discounts on flood insurance premiums. CRS assigns 
rankings based on how many additional measures a city is taking to protect against flood risk. Rankings 
range from 10 to 1 where each improvement in rank corresponds to an additional 5 percent discount. 
The maximum discount of 45 percent is attained at rank 1. 

To participate in the CRS, a community must inform the FEMA Regional Office of its interest and 
submit an application with documentation verifying flood mitigation efforts. This application is submitted 
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to the Insurance Services Office (ISO)/CRS Specialist, which works on behalf of FEMA to review 
applications, verify a community’s efforts and standing, and perform program improvement tasks. Upon 
approval, communities hire a CRS Coordinator and adopt and enforce a floodplain management 
ordinance to regulate development in flood-prone areas. Flood-risk mitigation efforts that a community 
can undertake to improve its standing include flood emergency preparedness planning, open space 
preservation within designated flood plains, maintenance of elevation certificates and benchmarks, and 
community education efforts on flood risk and flood insurance. Every year, a community may report 
additional floodplain management efforts and renew its participation in the CRS program by submitting a 
recertification application. 
 
Where It's Been Implemented  

More than 1,500 communities across the country participate in the National Flood Insurance 
Program including Atherton, Belmont, Brisbane, Burlingame, Colma, Daly City, East Palo Alto, Foster 
City, Half Moon Bay, Hillsborough, Menlo Park, Millbrae, Pacifica, Portola Valley, Redwood City, San 
Bruno, San Carlos, South San Francisco, and Woodside within San Mateo County. As of 2021, 89 
communities in California participate in CRS, benefiting more than 167,000 policyholders statewide and 
saving local residents and businesses at least $14.5 million annually.  

In 2015 the City of Palo Alto’s public information efforts on flood hazards, flood protection 
insurance, drainage system maintenance and dumping regulations placed the city at a rank of 7 on the 
CRS scale. The city’s 15 percent CRS discount from these efforts saved local community members 
approximately $670,000. 

In 2019 Norfolk, Virginia’s ongoing flood resilience and risk management efforts qualified each 
NFIP policyholder for an average annual savings of $168, resulting in $1.1 million in annual savings for 
Norfolk residents.  
 
Key Drivers 

With more coastline than any other county in the state, San Mateo County is the most vulnerable 
county in California to sea level rise. Approximately 49,744 properties in San Mateo County are currently 
at risk of flood damage, and by 2050, an estimated 56,174 will be at risk. Without proper flood-risk 
management, rising shorelines will render coastal communities uninhabitable. Storm surges and extreme 
weather patterns disproportionately impact financially vulnerable populations that are often unable to 
afford repairs. More frequent and severe flooding negatively impacts real estate values along the coast 
and raises costs farther inland. 
 
Key Factors for Success 

According to CRS’ Green Guide, maintaining current and accurate information about the county is 
critical to the success of CRS elements. These efforts include investing in up-to-date data on land cover 
and ownership, endangered species, and the locations and extent of waterways. Keeping a careful 
inventory of this information using a geographic information system (GIS) is recommended for spatial 
analysis and implementation. Throughout the entire process of CRS implementation, meticulous 
documentation is necessary to receive credit 

Additionally, partnerships with local programs to educate the community on flood-preparedness 
would help maximize savings from CRS involvement. The profiles provided by CRS in conjunction with 
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the Flood Science center offer snapshots of the potential credits earned, the difficulty of implementation, 
and the benefits of flood management initiatives.  
 
Key Obstacles 

Some flood mitigation efforts, such as expanding green space or building floodwalls and levees, 
are costly and may require special permits. Additionally, resistance from local residents and growing 
"not-in-my-backyard" sentiments slows efforts toward climate resilience. Public concern regarding the 
cost of strengthened flood mitigation efforts and potential tax increases could also decrease support. 
 
Next Steps 

The timeline of next steps could include but is not limited to: 
1. Inform FEMA Regional Office of city’s interest in applying to the CRS  
2. Upon approval, hire a CRS coordinator and complete CRS training 
3. Develop Multi-Jurisdictional Program for Public Information (PPI) to inform local 

community members of the importance of flood resiliency efforts and other measures 
indicated in FEMA applications to qualify for certain discount ranking 

4. Submit CRS application  

 
References and Resources 

Carl Walker, Walker Floodplain Management Services, walkerfpm@gmail.com 
Impact of Climate Change on Housing 
San Mateo County Flood Risk  
NFIP Community Rating System: A Local Official’s Guide to Saving Lives, Preventing Property 
Damage, and Reducing the Cost of Flood Insurance 
Reduce Insurance Costs and Conserve Species | FEMA.gov  
Success Stories  
Leading the Nation in Flood Control - Roseville, California 
City Leader's Foresight Protects Floodplains as Open Space  
European Commission Framework for Emergency Flood Management 
A flood next time? | News | Palo Alto Online 
CA Department of Water Resources CRS Support Program 
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Landscape Design Assistance  
A free or discounted landscape analysis service can help commercial 
and residential customers transition to water-efficient landscaping. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The Impact 

A landscape design assistance program supports water conservation by supporting water 
customers’ transition from turf lawns to water-efficient landscaping. Many cities offer turf conversion 
rebates that are often underutilized, primarily due to their cost. Supplementary design assistance 
programs increase participation in these programs and make attractive, user-friendly and sustainable 
lawns more accessible. Sacramento’s program has yielded high participation, receiving about 10 
applications per month in its first two years (and a total of 285 applications as of July 2021 since the 
program’s launch in 2019). 
 
Where It's Been Implemented 

Many jurisdictions in California offer these programs. Menlo Park launched a landscape analysis 
program in 2014 for commercial and multi-family customers. In Sacramento, a similar reimbursement is 
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available for single-family participants in its turf rebate program.  Other water districts with such programs 
include the Contra Costa Water District, the Chino Basin Water Conservation District (for single-family 
customers), the Solano County Water Agency (for disabled persons and low-income seniors), Santa 
Clarita Valley Water and Aurora, Colo. 
 
Description 

California’s Model Water Efficient Landscape Ordinance (effective 1993, updated 2015) requires 
cities to regulate water conservation for new or renovated landscapes, but cities can go above and 
beyond this law by encouraging water customers to transition to a water-efficient landscape. Many San 
Mateo County water districts already participate in the Bay Area Water Supply and Conservation 
Agency’s (BAWSCA’s) Lawn Be Gone program, which offers a rebate of $1 to $4 per square foot of turf 
removed from lawns. The amount offered is determined by each jurisdiction. A free or discounted 
landscape analysis program can increase participation in programs like these by facilitating the process. 

In Sacramento, for example, single-family home or duplex customers pay $200 for a two-hour 
landscape design consultation from a city-approved designer, and the amount is later reimbursed by the 
city. Sacramento found the largest return on investment was from residences because businesses 
eligible for turf conversion rebates usually already have resources for landscape design, and turf is the 
largest form of water consumption for residences. Meanwhile, Solano County offers similar design 
assistance specifically to disabled or senior and low-income residents. 
 
Key Drivers 

Nearly 9 billion gallons of water are used on residential landscaping in the United States each 
day, comprising as much as 30 percent of a household’s water use. Water-efficient landscaping plays a 
crucial role in California’s response to drought. Replacing turf with native, drought-resistant plants saves 
water, requires lower maintenance and honors the natural beauty of the region. However, landscaping 
can be a daunting task for property owners. Water customers often lack the time and ability to navigate 
resources for turf conversion or fill out required materials such as plant lists and yard sketches, leading to 
poor use of turf conversion rebates that are effective yet costly for cities. Design assistance is a solution 
to this problem. 
 
Key Factors for Success 

Strong marketing is crucial for this program to make an impact. A city could send emails, include 
information about the program in its water quality report and create bill inserts to spread the word. 

A list of city-approved landscape designers who are willing to participate must also be created. 
Your city may want to collaborate with local designers or reach out to an organization such as the 
Association of Professional Landscape Designers for insight on the structure of the program from a 
designer’s point of view. It is important to point out that designers can gain publicity and new, long-term 
customers through this program. 
 
Key Obstacles 

Limited funding may be an obstacle to the implementation of this program. BAWSCA’s Lawn Be 
Gone program may be expensive for some cities, and reimbursing homeowners for the cost of landscape 
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design introduces an extra cost. Yet helping customers transition to water-efficient landscaping could 
prove a crucial step in your city’s water conservation. One approach is to set a budget and offer the 
service to residents on a first-come, first-served basis as long as the funding lasts. 

Finding willing designers with expertise in this area can also be difficult. Some designers’ going 
rates can be up to $300 per consultation, so some may not be willing to consult for a discounted rate. 
Sacramento finds $200 for a two-hour consultation to be the sweet spot between accessibility for 
customers and a reasonable rate for designers. Creating a menu of options, where customers can opt for 
additional services for an increased price, may be another way to support designers while keeping the 
program accessible 

Finally, ease of use and initiative for customers can be an obstacle. Customers might not 
understand or have the incentive to complete the application process swiftly. Sacramento addresses this 
issue by making document submission a prerequisite to lawn pre-inspections. 
 
Timeline to Implementation 

The speed with which this program is implemented will depend on each city’s capacity. 
Sacramento discussed the project for a year before implementing it. Time-consuming factors may be 
discussing logistics of the program and identifying willing landscape designers. 
 
References and Resources 

Roshini Das, Sustainability Manager, Utilities, City of Sacramento, RDas@cityofsacramento.org, 
916-808-6270 

California’s Model Water Efficient Landscape Ordinance 
Menlo Park’s rebates and incentives for water conservation 
Sacramento’s landscape design assistance program 
Sacramento’s turf and other “river friendly” rebate programs 
Contra Costa’s comprehensive Landscape Resources page 
Contra Costa’s landscape design assistance program 
Chino Basin landscape design assistance program 
Solano County landscape assistance program 
Aurora, Colo., landscape design program 
BAWSCA’s Lawn Be Gone program 
Association of Professional Landscape Designers 
Association of Professional Landscape Designers 
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Rain Barrel Rebate 
Financial incentives can increase rainwater reuse 

 

  
 
The Impact 

Rainwater reuse is a simple, cost-effective way for water customers to engage in water 
sustainability. Harvesting rainwater using a rain barrel not only saves money and water for irrigation, but 
also helps prevent stormwater pollution from urban runoff and moderates flooding. 

A rebate on water barrels, coupled with workshops and public education, will encourage city 
residents to participate in this form of water sustainability. During fiscal year 2020-2021, San Mateo 
County residents submitted 6653 applications for rebates, with a total capacity of 18,880 gallons. There 
have been with a total of 1,395 rain barrels installed in the county (1,716 rain barrels over the entire 
BAWSCA service area) under the program since it began in 2014. 
 
Where It's Been Implemented  

As of June 2022, all residents of San Mateo County were eligible for a rain barrel rebate of up to 
$150 by the Flows to Bay, the San Mateo Countywide Water Pollution Prevention Program, and nine 
areas or water districts were eligible for an additional $50 rebate from their participating agency. Details 
are here: https://www.flowstobay.org/preventing-stormwater-pollution/at-home/rain-barrels-rebate-
program/ 
 
Description 
 Rain barrels capture roof runoff to be saved and used for irrigation or other non-potable purposes. 
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While rain barrels capture only part of a roof’s runoff, they are a cost-effective step for implementing 
water reuse into daily life. 

As of June 2022, agencies affiliated with the Bay Area Water Supply and Conservation Agency 
(BAWSCA) could obtain a rain barrel rebate of up to $200. Since rain barrels cost about $90 to $100, 
single family-residential customers could install up to two rain barrels at little or no cost. Participating 
agencies’ responsibilities included agreeing to the program rules and conditions, distributing materials, 
processing rebates in their service area and submitting program data to BAWSCA. To participate, a 
water agency had to commit to funding the rain barrel rebates up to $50 per rain barrel. 
 
Key Drivers 

In the face of droughts and climate change, water conservation remains a priority in California. 
Comprising nearly a third of residential water use, landscape irrigation takes up valuable drinking water. 
Using alternative water sources for landscape irrigation is an area where many water customers can take 
action. Rainwater may even be healthier for landscaping because it doesn’t contain the additives present 
in sanitized water, which accumulate in the soil over time. 

Meanwhile, pollution from urban runoff poses a threat to local creeks, bays and the ocean. 
Excessive rainwater can also contribute to land erosion, moisture in building foundations and seasonal 
flooding. By diverting rainwater for reuse, customers can mitigate these harmful impacts as well. 
 
Key Factors for Success 

The primary factors for the success of a rain barrel rebate program are awareness and instructive 
resources. BAWSCA and Flows to Bay both offer free flyers for cities and workshops for customers. 
Immediately after free rain barrel workshops hosted by Flows to Bay in 2018, a combined 84 percent of 
56 survey respondents who attended the workshops reported they were considering purchasing a rain 
barrel. Three months after the workshops, 84 percent of 19 respondents reported they were still 
considering purchasing a rain barrel, while 21 percent had already purchased one. 
 
Key Obstacles 
 Although the program saw high agency participation during the peak of the 2011-2019 drought, it 
subsequently lost member agencies as a result of “conservation fatigue.” Previously low customer 
participation might discourage member agencies from putting in the effort required for staff training, 
publicity and rebate processing. Although BAWSCA doesn’t charge for the program’s operation, water 
agencies are responsible for funding rebates. 

Customers may not participate because rain barrel installation requires time and commitment, or 
simply because they’re unaware that rain barrels are a cost-effective possibility. For these reasons, 
effective publicity and education can prove essential. 
 
Timeline to Implementation 

Implementation of a rain barrel rebate program is straightforward. After a water agency signs a 
participation agreement, the main initial time demand is a few hours of staff training, as well as 
advertising for the program. 
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 References and Resources 
Negin Ashoori, Water Resources Engineer, BAWSCA, nashoori@bawsca.org 
Kyle Ramey, Water Resources Specialist, BAWSCA, kramey@bawsca.org 
Flows to Bay’s Rain Barrels and Rebate Program webpage 
BAWSCA’s Rain Barrel Rebate webpage 
BAWSCA’s rebate portal 
BAWSCA’s Rain Barrel Rebate Application for San Mateo County 
 

 
Rain Garden Rebate 
Rain gardens are affordable and sustainable alternatives to capture stormwater 
runoff.  
 

 
 
The Impact 

Rain gardens are an inexpensive, sustainable and aesthetically pleasing solution to address the 
challenge of water runoff in residential and urban settings. They can absorb runoff water more efficiently, 
up to 30 to 40 percent that of a standard lawn.  
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Where It's Been Implemented  
The Bay Area Water Supply and Conservation Agency (BAWSCA) offers a Lawn Be Gone 

Program with a $300 rebate for customers who wish to convert their lawns to more water-efficient 
landscapes. Residents from the following regions are eligible to participate in the program: 
Brisbane/Guadalupe Valley Municipal Improvement District, City of Millbrae, Foster City/Estero Municipal 
Improvement District, North Coast County Water District, City of Redwood City, City of Menlo Park, Mid-
Peninsula Water District and City of San Bruno. The rebate application includes a draft rain garden plan, 
terms and conditions, and tips for effectively implementing a rain garden.   
 
Description 

Rain gardens consist of a shallow bed of soil planted with deep-rooted native plants and grasses 
which help capture, clean and absorb rainwater that may have otherwise run off from a roof, driveway or 
street. Stormwater is naturally absorbed as it flows through the garden. Rain gardens placed at least 10 
feet from property can help redirect moisture from the building’s foundation, reducing the likelihood of 
flooding and other water-related issues. They can be located adjacent to paved parking lots to capture 
runoff. In addition to redirecting water, rain gardens can also help filter out pollutants in water and serve 
as a home for pollinators and birds.  
 
Key Drivers 

Rain gardens are an attractive alternative to impervious surfaces. These gardens can help filter 
pollutants, protect local ecosystems and promote the breeding of beneficial insects that eliminate pests. 
Homeowners benefit from rain gardens because they can reduce flooding and garden upkeep while also 
increasing property value. Rain gardens planted with native plants are more sustainable than grass or 
non-native landscaping.  
 
Key Factors for Success 

Rain gardens should take advantage of the direction that rainwater flows. Doing so will help the 
garden be more sustainable and effective. Placing a rain garden in partial to full sun will ensure that the 
plants receive the proper amount of sunlight. Also, rain gardens should be built where the waterbed is at 
least two inches below the surface. Waterbeds that are shallower than two inches should be turned into a 
wetland garden instead.  
 
Key Obstacles 

A rain garden may not flourish if the soil becomes compressed by foot or vehicle traffic. A silt 
fence made of fabric stretched between wooden posts can protect the garden until it is well established. 
A silt fence will also prevent soil erosion during and after the planting process.  
 
Timeline to Implementation 

To qualify for BAWSCA’s rain garden rebate, residents need to submit a proposed plan that abide 
by the parameters outlined by BAWSCA’s rain garden rebate application. Residents who live outside of 
BAWSCA’s jurisdiction may wish to ask their city to adopt a similar program. 
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References and Resources 
 Reid Bogert, Senior Stormwater Program Specialist, City/County Association of Governments, 
San Mateo County, rbogert@smcgov.org, 650-599-1433 

Bay Area Water Supply and Conservation Agency (BAWSCA) Lawn Be Gone Rebate 
BAWSCA $300 Rain Garden Rebate 
USDA Rain Garden Overview (fact sheet to download) 
 
 

 

Recycled Water Ordinance 
Requiring the use of recycled water for irrigation, landscaping and toilet 
flushing can result in dramatic water savings 
  

 
 
The Impact 

Increasing the use of municipal recycled water, thus reducing the amount of freshwater that is 
wasted, accelerates the transition to a more sustainable water system. 
 
Where It’s Been Implemented 

The California cities of Palo Alto, Mountain View, Redwood City and San Francisco currently 
have ordinances requiring the use of recycled water for certain purposes. 
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Description 
Water and sanitary districts across the United States collaborate to treat and redistribute recycled 

water. In California alone, more than 170 billion gallons of water are recycled each year. Recycled water 
is treated wastewater that can be used safely for certain non-potable purposes, such as irrigating public 
parks, playgrounds, sports fields, golf courses, and even gardens and crops, as well as dust control or 
surface cleaning of roads and construction sites, and cooling water. 

“Dual plumbing” systems allow municipal buildings to use recycled water indoors by 
distinguishing potable water for drinking and washing purposes from recycled water for toilets and 
urinals. Pipes carrying recycled water to properties, such as golf courses and businesses, are often 
called “purple pipes” due to their lavender color, which allows people to easily distinguish them from 
pipes carrying potable water. 

A recycled water ordinance can regulate the use of recycled water infrastructure. For example, 
Palo Alto’s ordinance requires “identified customers” within areas with purple pipe infrastructure to use 
recycled water for irrigation (excluding single-family homes). If these properties have dual plumbing, they 
must also use recycled water for flushing. The ordinance requires new land use or building permit 
applications for properties of a certain size to show plans to use recycled water and include dual 
plumbing. It also instructs customers to pursue a recycled water permit if recycled water is available to 
them. Exemptions may be made if existing landscaping could be harmed by recycled water. Failure to 
comply with the ordinance could lead to a surcharge on water or discontinuation of irrigation water. 
 
Key Drivers 

Cities often begin recycled water projects in response to excess demand for water, excess 
wastewater beyond what can be treated and released into a bay or ocean, or for sustainability reasons. 

Water sustainability is one of the most pressing issues in California today. There is no reason to 
use potable freshwater for purposes such as irrigation, flushing, cleaning, cooling systems and certain 
industrial processes, when water is becoming a more valuable and scarce global resource. An ordinance 
requiring the use of recycled water for landscaping, irrigation and flushing is a great start to conserve 
freshwater and help ensure your city’s water resilience. 
 
Key Factors for Success 

Support from local leaders and public support is important and will likely require education on the 
safety, cleanliness and types of usages of treated, recycled water. Palo Alto offers an FAQs handout to 
assuage public fears (see Resources below). Mountain View highlights the benefits of recycled water, 
ensures customers a clear, easy process, establishes lower fees for recycled water and guarantees that 
the transition won’t impact performance in any way. 

This ordinance only makes sense for cities where recycled water is already supplied in at least 
part of the city. A city’s decision to install or expand recycled water pipelines usually depends on a 
variety of factors. One of these is having enough customers who can use and afford them, such as big 
developments, major landscaping projects or business/industrial parks. 

Collaboration with the city’s building department and resources for engineers on recycled water 
standards are also important factors for facilitating dual plumbing. 
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Key Obstacles 
The up-front cost of purple pipe infrastructure to a city or its water agency, as well as the cost of 

dual plumbing to developers, remain obstacles to an expansive recycled water system that would make a 
recycled water ordinance effective. Different approaches will work for different cities. Centralized and 
decentralized recycled water systems may work in concert with other approaches such as potable reuse, 
depending on a city’s needs and water customers. 

Another obstacle may be concern for the safety of recycled water for humans, such as lawns 
where children play. While recycled water should not be directly sprayed on people, a lawn irrigated with 
recycled water is perfectly safe, as treatment standards should easily meet or exceed standards for uses 
such as irrigation. 
 
Timeline to Implementation 

An ordinance can be passed quickly. For example, Palo Alto's ordinance was passed less than 
one month after it was introduced and went into effect 31 days after its adoption. The timeline to 
implementation at the facility level, however, can require time for retrofitting projects with dual plumbing 
and connecting to the recycled water pipeline. 
  
References and Resources 

Samantha Engelage, Senior Engineer, Environmental Services, Palo Alto, 
Samantha.Engelage@CityofPaloAlto.org, 650-329-2123 

Justin Chapel, Public Works Superintendent, City of Redwood City, jchapel@redwoodcity.org, 
650-780-7469 

Salman Husaini, Assistant Engineer, City of Mountain View, Salman.Husaini@mountainview.gov, 
650-903-6238 

Palo Alto’s Ordinance for Recycled Water Use 
Palo Alto's FAQs on Water Reuse 
Mountain View Ordinance for Recycled Water Use 
Redwood City Ordinance for Recycled Water Use 
San Francisco Brochure on Recycled Water Ordinance 
“Wastewater Becomes a Resource in Silicon Valley,” KQED, April 6, 2016 
The WateReuse Association (trade association webpage with helpful resources) 
“Expanding San Diego’s Water Supply,” San Diego Union-Tribune, January 11, 2015 
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Satellite Water Treatment Facility 
Satellite plants provide an effective way to secure access to recycled 
water 

  
  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
The Impact 

Satellite water treatment plants are an ideal solution for businesses looking to improve water 
resilience when they are far away from treatment plants and centralized recycled water pipelines. In 2020 
the Sharon Heights Golf and Country Club facility in Menlo Park, Calif., completed construction of a 
satellite treatment facility. This plant is expected to replace up to 400,000 gallons of freshwater a day 
with recycled water that would otherwise be treated and released into San Francisco Bay. 

Satellite plants offer a more reliable non-potable water supply to businesses while opening up 
freshwater supply to the rest of users’ water districts. By treating water closer to its source and next to its 
destination, satellite plants and their pipelines also form smaller, more energy-efficient circuits. The 
Sharon Heights project should pay for itself within seven years. As most central water treatment plants in 
the Bay Area are also at risk of becoming disabled due to sea level rise, inland satellite treatment 
facilities are sustainable options for wastewater services. 
 
Where It's Been Implemented  

Sharon Heights Golf and Country Club (SHGCC) partnered with the West Bay Sanitary District 
(WBSD) to construct a satellite facility on Sand Hill Road in Palo Alto, Calif. Similar projects exist in 
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Southern California, but the SHGCC plant is the first satellite plant in Northern California that uses more 
advanced technology. It uses a small-footprint membrane bioreactor rather than a sequencing catch 
reactor. 
 
Description 

For large water customers with high non-potable demand that are located far from centralized 
recycled water pipelines, satellite treatment facilities represent an investment in a practical and 
sustainable water supply. A business, alone or with a group of nearby businesses, can collaborate with a 
sanitary district on a plan to construct a nearby plant that extracts water from municipal sewage pipes to 
treat and redistribute through a pipeline to your property. This water would be used for landscape 
irrigation, toilet and urinal flushing, and other approved non-potable uses. Due to its high salinity, the 
business or group of businesses would want to first test recycled water on hardier plants before using it 
to irrigate more vulnerable plants such as redwoods or golf greens. Future phases could expand pipeline 
access to other customers. 

Although the sanitation district would not pay for the facility, this public-private partnership may 
allow the project to secure federal grants and loans. The business and other users of the pipeline would 
cover capital payments as well as operations and maintenance (O&M). In return, the business wouldn’t 
receive a water bill from the potable water purveyor for this water. 
 
Key Drivers 

Businesses with high non-potable water demand can suffer from regional water shortages and 
restrictions during increasingly harsh dry seasons and droughts. Many seek alternative, more resilient 
water sources. Satellite treatment facilities may be the most feasible and offer the most benefits, 
especially if a business is far from central plants and recycled water pipelines and is located in a zone 
with other industries nearby, such as a business or industrial park. Compared to expanding a centralized 
recycled water system, constructing a satellite facility can save money and energy while ensuring a 
sustainable, non-potable water supply. 
 
Key Factors for Success 

The location of the plant, overall demand and quality of the local wastewater will play roles in a 
satellite treatment facility’s effectiveness. The business should make sure there are enough users and/or 
enough demand to sustain a satellite treatment facility. The satellite plant should be nearby, especially if 
the business is on a hill, to save energy associated with pumping. The SHGCC plant is particularly 
effective because it treats water from a primarily residential local neighborhood, circumventing the issue 
of high salinity from industrial wastewater collected closer to the central facility. 

Additionally, a design-build product delivery can save time and money. Instead of hiring a 
designer and putting a separate bid out for a contractor, a designer and contractor would work together, 
and construction could begin before designs are finalized.  
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Key Obstacles 
Identifying an investor or group of investors willing to pay for a project can present a major 

obstacle. Only some businesses will find satellite treatment facilities worth the cost. SHGCC paid about 
$17 million for construction and will continue to cover the costs of operations and maintenance. 

Besides the first step of gaining interest from a sanitary district, negotiating loans and grants can 
be an obstacle. Attaining necessary permits presents yet another obstacle. The business may need to 
negotiate with the state water board and department of drinking water and transportation authority, 
among other agencies. 
 
Timeline to Implementation 

Securing loans and agreements may take a few years, and construction may take a year or more. 
SHGCC and West Bay Sanitary District began discussing a satellite facility in earnest in 2014, 
announced the project in 2018 and completed construction in the spring of 2020. 
 
Return on Investment 

WBSD predicts that SHGCC’s transition to recycled water will pay for itself within the first seven 
years. 
 
Background 

During the 2011-2019 drought, SHGCC realized it needed a more reliable source of non-potable 
water for irrigation. After learning a well wasn’t feasible on its property or elsewhere in Menlo Park, it 
reinitiated a conversation with West Bay Sanitary District in 2014 about constructing a satellite treatment 
plant on Sand Hill Road. A feasibility study suggested the project would cost $17 million (much less than 
expected). The project ultimately cost $22 million, but as a public agency WBSD was able to secure a $5 
million federal grant and a 1 percent interest state loan for the rest of the project from the Clean Water 
State Revolving Fund. Funding came from grants from the U. S. Environmental Protection Agency and 
other sources. The district is discussing the second phase of the project, which would extend the supply 
to the SLAC National Accelerator Laboratory and other neighbors. 
 
References and Resources 
  Sergio Ramirez, District Manager, West Bay Sanitary District, sramirez@westbaysanitary.org, 
650-321-0384 

West Bay Sanitary District’s Recycled Water page (includes links) 
West Bay Sanitary District’s “Recycled Water Project – Sharon Heights” Description 
West Bay Sanitary District’s Final Facility Plan Report 
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Streamlined Residential Gray Water Use 
Simplifying requirements for gray water systems can encourage 
residents to participate in water reuse and conservation 

 

 
 
The Impact 

By adopting an accessible permitting policy for gray water use and providing resources on safe 
practices and the installation process, cities can demonstrate support for gray water, speed up 
implementation of residential gray water projects, and increase public education and active participation 
in water sustainability. 
 
Where It's Been Implemented  

The City and County of Santa Barbara has played a major role in California’s acceptance of gray 
water systems. It was the first jurisdiction in the state to allow permit-exempt simple gray water systems 
using shower water in 2015, and it published a handbook of safe practices in 2017. Marin County has 
also made simple systems permit-free and provides several resources on its website. San Francisco 
requires permits for systems other than laundry-to-landscape connections but offers a rebate and a 
manual. 
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Description 
Gray water is lightly used water, including water from laundry, showers and bathroom sinks, but 

not toilets or kitchen sinks. Altogether, gray water makes up 50 to 80 percent of residential wastewater. 
This water can be reused safely for purposes such as landscape irrigation. 

Water from dishwashers and kitchen sinks is often referred to as “dark gray water” as it has a 
higher load of chemicals, fats and other organic matter. Dark gray water is not recommended for use in 
gardens. Gray water does not include water from toilets, which is referred to as “black water.” 

In 2009 California updated its plumbing code to allow laundry-to-landscape systems to be 
installed without a permit. Other simple gray water systems (direct, isolated connections with a discharge 
capacity of 250 gallons per day or less) can be permit-free at the discretion of the local permitting agency 
in coordination with the corresponding water provider. Residential gray water systems, particularly simple 
systems, present little health risk, yet many cities still require permits for all projects except laundry-to-
landscape ones and do not provide resources for customers to consider and navigate this process. Many 
cities’ websites don’t even mention the possibility of gray water projects or that no permit is required for 
laundry-to-landscape systems. 

Santa Barbara and other cities have addressed this issue by not only making both laundry-to-
landscape and simple systems permit-free, but also by providing information for customers interested in 
both simple and complex gray water systems. Through these resources, customers can determine their 
interest in a gray water system, whether their project needs a permit and the proper steps toward 
implementation. 

On its Graywater and Rainwater webpage, the City of Santa Barbara includes links to the 
county’s extensive handbook on safe gray water use, simple system registration, a complex system 
permitting guide, the state plumbing code and other resources. The city also offers classes and 
installation workshops for interested customers. These programs increase participation and ensure 
safety by discussing the long-term maintenance and attention associated with these systems. In the past, 
the city also offered rebates on three-way valves and other pieces of simple gray water systems. 
 
Key Drivers 
      Gray water systems offer an exciting way for water customers to participate in water 
sustainability, opening the door to increased awareness and reduction of water use. However, a 
complicated and expensive permitting process can prevent interested customers from undertaking this 
water-saving project. 
      In most cities, few customers know about the option of gray water systems. Those who do are 
often unsure how to initiate this process and are easily discouraged by lack of information and guidance. 
Meanwhile, when even the simplest gray water systems cost roughly $800 to install, the additional permit 
fee can be enough to dissuade interested customers. A simplified permitting process and extensive 
resources and guidance can encourage widespread participation. 
 
Key Factors for Success 

A city and its residents should understand that installing a simple gray water system is not a 
primary water saving source. For example, merely directing shower, bathroom sink and laundry water to 
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landscaping may only result in 6 percent savings. A “systems approach” that treats gray water as the 
“central hub” for optimizing various water-saving strategies can save up to 10 times more water, 
achieving a 60 percent savings. Those additional measures include using rainwater and stormwater on 
plants, recycling rainwater to toilets and laundry use, installing water-efficient fixtures and adopting 
water-efficient habits. 
 
Key Obstacles 

Often a city hasn’t made the switch to a no-permit process for simple systems simply because the 
topic has never demanded attention. But regulating the safety of no-permit gray water systems is 
important. While sickness from gray water has never been documented as a pressing health issue, 
especially to pets and younger children, it is essential to make sure customers don’t allow gray water to 
run off the property and, instead, ensure it is contained by a mulch basin. To avoid potential 
contamination of the potable water system, city officials can collaborate with their water agency to 
provide information on safe practices for customers and/or gray water installers. Streamlining the 
process and providing resources increases safety in the implementation of these projects. 

Gray water systems currently demand money, time and personal investment that prevent them 
from becoming widely accessible. However, streamlining the process for customers who are interested 
makes residential water reuse easier and engages residents in water sustainability. 
 
Timeline to Implementation 

While a city’s resources for gray water can be expanded over time, the timeline for expanding no-
permit gray water options depends primarily on how frequently the city modifies its building code. 
 
References and Resources 

Madeline Wood, Water Conservation Supervisor, City of Santa Barbara, 
MWood@SantaBarbaraCA.gov, 805-897-2672 

California Plumbing Code (see Chapter 16) 
Santa Barbara: Graywater and Rainwater 
Santa Barbara: County Graywater Handbook 
Santa Barbara: Free Registration of Simple Graywater Systems 
Santa Barbara: Guide to Permitting a Single-Family Graywater System 
Marin County: Graywater Systems 
San Francisco Water Power Sewer: Graywater 
San Francisco: Graywater Design Manual for Outdoor Irrigation 
Greywater Action: Homepage 
“Greywater Reuse for Irrigation Is Safe, Study Shows,” Science Daily, December 16, 2015 
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Other Solutions to Explore 
Comprehensive City Water Conservation 
 
 

 
 
 
 
 
 

Even when a city isn’t experiencing a drought, it makes sense to consider creative ways to cut 
back on municipal water use. The following are some ideas modeled by the California Cities of South 
San Francisco and Menlo Park. 
 Here are some ways residents can implement to make their homes more water efficient: 

• Rather than hand watering or turning on sprinklers, water-efficient alternatives include drip 
irrigation and/or rotating sprinkler heads. Smart sprinkler controls can also allow you to regulate 
how much water you are using and when, given the current weather conditions. 

• Use permeable pavement systems in landscaping, which include pores or joints that allow water 
to flow through. These systems reduce runoff, thereby increasing water quality and erosion in 
local waterways. 
Here are some suggestions for making cities more water efficient: 

• Train staff involved with civic landscapes on water-efficient landscaping through Rescape’s 
Maintenance Qualification Training. 

• Ensure meridian landscaping is water efficient. 
• Wash city cars less often (a practice that saves Menlo Park 78,000 gallons a year). 
• Use stormwater to clean sidewalks (Menlo Park saves 10,000 gallons a year). Also regulate 

water runoff. Soap, dirt and other debris often collected from cleaning sidewalks drain into local 
aquatic ecosystems. Being more cognizant of what solutions are used for cleaning can mitigate 
the runoff of toxic substances into the ocean and other bodies of water. 

• Use water from water main flushing to run city fountains (Menlo Park saves 2,000 gallons a year). 
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On-Site Water Reuse for Businesses 
 
  
  
  
  
  
  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
On-site water reuse systems make buildings more sustainable and resilient in their water use. 

These systems treat wastewater from or surrounding a building (blackwater, gray water, stormwater or 
rainwater) to be reused within the same building for non-potable applications such as toilet flushing, 
cooling towers, laundry and irrigation. Up to 50 percent of water demands in multifamily residential 
buildings and 95 percent in commercial buildings are non-potable, creating a large potential for water 
reuse. These systems also save money by reducing water and sewer impact fees and by lowering 
monthly utility bills. Depending on the project and its water reuse potential, businesses can see returns 
after four or five years, making the systems financially sustainable. 

The early-stage company Epic Cleantec offers an on-site treatment reuse approach that converts 
wastewater into treated water, natural soil products, and recovered wastewater heat energy. After 
running trials at Stanford’s Codiga Resource Recovery Center (shown above), the company successfully 
finished its pilot in 2020, based in the NEMA residential tower in San Francisco, with a processing facility 
and showcase garden nearby, and will be deploying a blackwater system for the Park Habitat project in 
downtown San Jose. 
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Due to the scale and cost of construction, operations and maintenance, on-site reuse systems 
make the most sense for larger development projects. These systems may become common in cities 
with higher density buildings such as San Francisco, which adopted an ordinance in 2015 requiring large 
development projects to incorporate on-site water reuse. For these reasons, rather than viewing on-site 
or decentralized water reuse as a replacement for centralized recycled water systems, cities, agencies 
and businesses should pursue a patchwork of water solutions and collaborations, considering the needs 
and features of each municipality. 

More information on water reuse projects can be found here. For more information on Epic 
Cleantec’s work, please contact info@epiccleantec.com. 

 
Permeable Pavement Rebate 
 

Permeable pavement promotes more sustainable landscaping, ensuring that runoff is slowly 
allocated into the soil, decreasing runoff and erosion. This type of pavement has porous surfaces that 
contain underlying stone reservoirs. During heavier rains, these reservoirs mitigate high runoff volume by 
temporarily storing water, then later allow the water to slowly drain into the soil. 

Permeable pavement can be made of pervious concrete, porous asphalt or permeable 
interlocking pavers. It can serve as a cost-effective solution to regions with high land cost and a 
likelihood of flooding. 

The City of Palo Alto has established a permeable pavement rebate program, offering $1.50 per 
square foot. Permeable pavement typically costs $3 to $40 per square foot so the rebate addresses a 
portion of the cost. To qualify for the rebate, residents need to submit an application for the rebate before 
installing the pavement. Once approved, residents can install the pavement and they receive a rebate 
upon the project’s completion. 




