Item 4b

AGENDA
PLANNING AND SUSTAINABILITY SUBCOMMITTEE MEETING
Meeting Date:
Meeting Time:
Meeting Location:

Tuesday, December 21, 2021
4:00 p.m.

Cloverdale Regional Library, 401 N. Cloverdale Blvd,
Cloverdale, CA 95425

IMPORTANT:
ALL ATTENDEES ARE REQUIRED TO WEAR MASKS
All Members of the subcommittee will be participating in the meeting in-person. If you would like to provide
public comment, we encourage you to submit them via email to the City Clerk at: yspence@rgs.ca.gov. The
public may also view and participate in the meeting using Zoom. Please refer to the end of the agenda for
instructions on how to view the meeting and provide public comment using Zoom:

https://us02web.zoom.us/j/88444286308

Subcommittee Members:
Chair Melanie Bagby, Councilmember
Assistant City Manager/CDD Kevin Thompson
Vice Chair Marta Cruz, Vice Mayor
City Manager David Kelley
1. Call to Order:
2. Communications:
a) Rob Koslowsky 11/29/2021 E-mail - Sacrifice is Not the Best Solution
b) Rob Koslowsky 12/6/2021 E-mail - Coal in the Era of Green New Dealing
c) Rob Koslowsky 12/13/2021 E-mail - Natural Gas Produces Fertilizer and Good Carbon Dioxide
for America's Food Supply
3. Public Comment: Members of the public may comment on any matter not on this agenda. Please limit

comments to three minutes. Members of the public may comment on items on the agenda when the
subcommittee considers that item. To make a public comment, use the “raise hand”
icon on your smart
device or desktop computer, or dial *9 if you are using just your telephone.

4. Approval of Minutes:
a) August 17, 2021
b) October 19, 2021
5. Current Items for Discussion
a) Presentation and Update on the City of Cloverdale PG&E Turnkey Program
b) Review Baumgardner Draft Park Conceptual Plan
c) Discuss development of a Citywide Complete Streets Plan
d) Discuss establishment of Local Farmers Market in 2022
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e) Discuss Clean California Local Grant Program Call for Projects
f) Housing Element Update – Housing Survey
6. Standing Items
a) Update on Six Acres Water Company/South Cloverdale Water Company
b) Update on Dog Park Location Evaluation
c) Update Community Development Planning Log
d) Regional Housing Needs Allocation
e) Amendment to Ordinance Prohibiting the Use and Sale of Disposable Food Service Ware and
Other Products Containing Polystyrene Foam
f) Senate Bill 69 - North Coast Railroad Authority: right-of-way: Great Redwood Trail Agency:
Sonoma-Marin Area Rail Transit District
7. Information Only Memos/Updates
8. Future Agenda Items (subject to change)
9. Pending Items
10. Good of the Order
11. Adjournment: Adjourn to next scheduled meeting February 15, 2022, at 4:00 p.m.
**IMPORTANT NOTICE REGARDING THIS SUBCOMMITTEE MEETING**
PLEASE NOTE
This Meeting will be conducted via Zoom consistent with the provisions of Assembly Bill 361 which amended
the Brown Act. In order to minimize the spread of the COVID 19 virus, please do the following:
•

Attendees may join the meeting through the use of Zoom at: https://us02web.zoom.us/j/88444286308

•

Attendees will be muted until they are called upon for Public Comment. To make a public comment, use
the “raise hand”
icon on your smart device or desktop computer, or dial *9 if you are using just your
telephone. Please listen carefully for the Chair or City Clerk to address you by name (or phone number)
and for the audible Zoom notification that you have been unmuted. Once you begin your public comment,
your three (3) minutes will begin.

•

If you would prefer to submit public comment in writing, please email your comments to
yspence@rgs.ca.gov. If you are commenting on a specific agenda item or items, please state the agenda
item number(s) in the subject line of the email. All comments received via email will be provided to the
Subcommittee in writing and included as a part of the record of the meeting.

•

The City of Cloverdale thanks you in advance for taking all precautions to prevent spreading the COVID 19
virus.

CERTIFICATION – Pursuant to Government Code § 54954.2, the agenda for this meeting was properly posted on or before
5:00 p.m., 12/16/2021.
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Item 2a

Sacrifice is Not the Best Solution

ROB KOS LOWS KY < rob.koslowsky@sbcglobal.net>

Mon 11/29/2021 6:07 AM

To: ROBERT KOSLOWSKY <rob.koslowsky@sbcglobal.net>

Sacrifice is Not The Best Solution

"Voters in U.S. state and local elections last week told Democrats to end the overreach of government into
their lives."
- Mary Anastasia 0'Grady, WSJ, Nov 7, 2021

"The $12,500 EV tax credit exposes a central contradiction of the vast spending bill. Democrats want to
raise taxes on the affluent while at the same time subsidizing them to embrace their green priorities. The
bill will be paid by middle-class workers and families."
- Green Welfare for the Rich. WSJ Editorial, September 18, 2021
Giving up a country's energy independence and endangering national security never ends well. Both have been
compromised during 2021. The total focus the current White House has given to global warming and its
associated energy conversion to only renewable energy sources - wind and solar - is disturbing.
What's unsettling is that there is no balance to be found in the proposed energy portfolio for the country going
forward. Cases in point:
1. If the administration's priority is to reduce greenhouse-gas emissions. why deploy solar energy when
it's four-times more offending than nuclear power production? [1]

Greenhouse Gas Emissions by Energy Production Method
The life cycle of power plants, which includes construction, mining, transport, operation,
decommissioning and disposal of waste, defines the greenhouse-gas (GHG) emission
relationship:
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• Nuclear is the #cleanest" producer of electricity.
Graphic courmsy R.K. Koslowsky, November 2021

2. Why build wind farms, when it requires 2000-times as much land as a nuclear generating facility, such
as California's Diablo Canyon, which is currently under a 'forced closure by 2025' mandate?
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Land Use Consumption and Waste Produced
by Energy Production Method
The amount of raw material used, and the subsequent waste produced, to build and
then decommission a nuclear plant is a small fraction of an equivalent sola r array or
wind farm:
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Nuclear, as a producer of electricity, uses the least amount of land,
and produces significantly less waste . Radioactive waste requires special
handling, whereas waste attributed to wind and
is abandoned
infrastructure with their toxic substances ending up in landfills.
Graphic courteiy R.K. Koslowsky, Novemb~ 2021

And, as a side note, the amount of toxic waste entering landfills will ramp up as both wind turbines and
solar panels are decommissioned.
3. Why mandate the sale of electric vehicles (EVs) with a significantly higher greenhouse-gas emission
output during their manufacture? [2, 6]
4. Why ban clean-burning natural gas required to heat homes, provide hot water, dry clothes, and cook
food, in favor of more costly and lower performing electric alternatives? Further, natural gas wholehouse generators provide backup power in the event of a loss of electricity due to failing electric grids.
Natural gas solutions offer energy security for homes (nanogrids) and communities (microgrids). [3]
5. Why compel all-electric mandates that deliver less affordable housing and further stress the electric
grid already producing excessive number of random outages, rolling blackouts, and many, many more
brownouts? [ 4]
6. Why propose all-electric home conversions, which will cost tens of millions of American homeowners
six-figures ( $$$ ) in order to comply with such an invasive downgrade? [5]
There are so many other questions to be raised and answered by our state and local politicos as well as
evaluating the pros and cons to any government deciding upon a particular technology solution, while
simultaneously ignoring the marketplace at their own peril [6]. As highlighted before, green-only energy
policies do not solve the greenhouse-gas emission problem nor do they improve individual, community, or
national security. Maybe it's time to take a cue from the United States Navy [7].
Nuclear-enabled Small Modular Reactors (SMRs) have been used by the Navy in various forms, "for more than
50 years without significant problems or mishaps." Today's SMRs generate "between 1 and 20 megawatts of
power (enough to provide electricity to 500 to 20,000 homes) while needing to refuel only once every five to
10 years. They are air-cooled, capable of being shut down rapidly with no risk of radioactive release and
occupy small spaces."

It seems that using a more cost-effective, higher efficiency, and extremely reliable and nearly carbon-free
source of power is a better solution than pinning the nation's hopes on only renewable energy (which, in
California, excludes hydroelectric power).
Besides, there would be no unnecessary sacrifice required for the American consumer if nuclear power was
used instead of solar and wind. Even proposed microgrids, the potential replacement for national electric grids,
4
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could be fueled by SMRs more cost-effectively and not require the excessive amount of land required by
renewable energy alternatives.
Sacrifice is not the best government policy. Supporting the American people with smart, market-driven
technological advances and abandoning mandates of all kinds leads to prosperity and security.

"We will make electric light so cheap that only the rich will be able to burn candles."
- Thomas A. Edison, 1884
"Socialist ideologues know that the welfare state is addictive. New entitlements create dependencies that,
once born, demand to be fed and to grow no matter the party in power.''
- Mary Anastasia O'Grady, WSJ, Nov 7, 2021
[1] Nuclear Power Is the Best Climate-Change Solution by Far, Andrew I. Fillat and Henry I. Miller, WSJ, November 5,
2021.
[2] Electric Vehicles are Not As Environmentally Friendly as We've Been Told, R.K. Koslowsky, submitted November 8,
2021.
[3] Natural Gas as Backup Is a Better Alternative to Solar+ Battery, R.K. Koslowsky, submitted November 9, 2020.
[4] Reach Code Updates and Daly City's Adoption, R.K. Koslowsky, submitted August 30, 2021. No More Hair Dryers,
R.K. Koslowsky, submitted August 9, 2021. No More Teakettles, R.K. Koslowsky, submitted August 16, 2021. No More
Electric Pool Pumps (or pool heaters), R.K. Koslowsky, submitted August 23, 2021. Appliance Savings Touted for "Al/Electric Houses Should Be Challenged, R.K. Koslowsky, submitted February 19, 2020.
The role of the California Public Utilities Commission (CPUC) is, in part, to "empower California through access to
affordable utility services and infrastructure," including natural gas services and infrastructure. Furthermore, the current
reach codes and proposed natural gas bans pushed by the California Building Standards Commission (CBSC) and the
California Energy Commission (CEC) are illegal, at least as defined by their own standards. On top of that, it turns out
that the CEC has also been operating illegally, in violation of its own statutory mandate to support the benefits of natural
gas. Lawsuits have been filed as a result. See also The Single Family Residence In California, Submitted by R.K.
Koslowsky, May 3, 2020 and Relying on Unreliable Renewable Energy Supply Causes Blackouts or Does Not Provide
Resilience, Submitted by R.K. Koslowsky, November 23, 2020.
0

[5] Homeowners Will be Faced with a $100,000 Upgrade Fee - Unless Your Home was Built After 2020, But Even Then .
. . , Submitted by R.K. Koslowsky, September 28, 2020.
[6] It appears the federal government still chooses to fund one technology over the other, and in many cases, favors one
company over another. The Solyndra debacle should've provided the cautionary tale of ignoring market forces. It serves
as a great example of why government should not pick technologies or applications; instead, the Feds should fund basic
research like that provided by NSF or NASA. As a recent Wall Street Journal editorial explained, "We live in the age of
free money and endless government subsidy, which is the only way to explain the $100 billion public stock offering by
Rivian this week. The electric truck maker has delivered a mere 156 vehicles, but investors are betting government
won't let it fail ... Twelve-year-old Rivian is being hailed as the next Tesla. Yet when Tesla went public in 2010 it
reported $93 million in revenue and was valued at $1. 7 billion. Rivian's sales are almost all to its own employees and it
projected at most $1 million in revenue in the third quarter ... This is an extraordinary moment. We are watching the
government literally underwrite a new industry before our eyes, steering capital to EV makers come what may. In postcapitalist America, you can still become a billionaire overnight-if you're in a business favored by politicians."
httQs: //www.wsj.com/articles/rivian-the-government-unicorn-electric-vehicles-trucks-subsidies-11636669730?Qage= 1
[7] "America's Nuclear Navy is one of the oldest and largest nuclear organizations in the world, and has the world's best
safety record of any industry of any kind. In terms of work hazards apart from combat, it is safer to work on a U.S.
nuclear submarine or aircraft carrier than it is to sit at a desk trading stocks."
https: //www.forbes.com/sites/ja mesconca/2019/12/23/a me ricas-nuclear-navy-sti 11-the-masters-of-nuclear-Qower/?
sh=75e6acc56bcd

Rob Koslowsky
Author of The Tubbs Fire.
Also author of The Upstart Startup & Breach of Trust.
Author's i:&g_g
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Coal in the Era of Green New Dealing

Item 2b

ROB KOSLOWSKY < rob.koslowsky@sbcglobal.net>
Mon 12/6/2021 6:24 AM

To: ROBERT KOSLOWSKY <rob.koslowsky@sbcglobal.net>

Coal in the Era of Green New Dealing
"[Biden's nationwide zero carbon mandates are going] nowhere, as Republicans and centrist Democrats
alike understood their potential to jack up prices, undermine the reliability of the electricity supply, and
destroy U.S. jobs and energy competitiveness."
- Kimberley A. Strassel, The Left's Climate Humiliation, WSJ, October 28, 2021
"In July [2021], G-20 environment ministers meeting in Naples couldn't agree to set dates for phasing out
the use of coal and ending the building of new coal-fired power stations."
G-20 Climate Talks Threatened by Clash Over Coal Ahead of COP26, Sha Hua et al., WSJ, October 30, 2021

In America, King Coal had been thrown onto the scrap heap of former energy sources, or so we thought.
England did the same to both its wood and biomass in the nineteenth century as that country transitioned
from forests to fossil fuels in the form of coal to lead the Industrial Revolution [1]. The one-time leader in coal
production, England, increased its energy use rapidly to drive economic growth and the rise of new industries
(textiles), while also making existing businesses (transportation) more efficient. Today, countries around the
globe like China [2], India, Japan, Vietnam, Indonesia, and others seek to use coal to industrialize their
countries and raise the standard of living for their citizens.
Meanwhile, South Africa produces "more than 80% of its electricity and nearly one-fifth of its liquid fuel from
coal [3] ... One of the top-10 coal producers in the world, the country has spent the equivalent of 6% of its
annual gross domestic product on two huge coal-fired power plants that will only become fully operational in
the coming years. [South Africa] is the most coal-dependent country in the Group of 20 major economies."
Prior to COP26, Australia, another major coal producer, emerged as an opponent of targets to reduce coal
consumption, as did Turkey, Russia and Saudi Arabia.
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World coal consumption
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The U.S. Shifted From Coal to Natural Gas During the 2010 Decade
Prior to 2021, American energy policy under past White House administrations had embraced natural gas as a
clean-burning alternative to coal for both home and industrial uses, as well as electric generation. There was
no energy shortage here, or around the world ... until now.

In Europe this year, a natural gas shortfall has left that continent in danger of running low on the powergeneration and heating fuel for early 2022. Coal and its dirtier cousin lignite, known as brown coal, are back
generating electricity to fill the gap. The same is happening in America, even as coal plants are being
shuttered across the country (there are none operating in California, although that doesn't mean the Golden
State hasn't been importing "dirty" electricity from elsewhere).
Overall, coal's market share waned with the advent of cheap natural gas just over ten years ago. Fracking
technology was embraced for both geothermal energy sources and natural gas production to achieve costeffective energy supplies for electricity (even though natural gas tracking is frowned upon in California).
Constraining natural gas production under Biden's energy policies and the intermittency of electricity produced
by wind farms and solar panels has ensured "coal remains an important source of power generation." Now
referred to as a "swing fuel," coal-produced-electricity is not only available, but also cheap, [3] according to
industry observers.
Dirty Coal Returned in 2021
It turns out significant amounts of coal were used during the summer of 2021 to power the demand for air
conditioning, especially since a Western drought forced a reduction in hydro-electric power (hydro, like nuclear
power, is not designated a renewable resource in California).

And as we begin the winter of 2021, the price of natural gas [4], "which started out the heating season at its
highest in more than a decade, has made switching to coal attractive to power producers that can burn both."
The Energy Information Association (EIA) reports that already in 2021, it's the first year experiencing a yearover-year increase in domestic coal generation since 2014. In terms of market share, coal is expected to wind
up with 23% of the energy pie, up from 20% in 2020.
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Maybe cancelling the Keystone pipeline was a bad idea for America, as coal made a "dirty" comeback in 2021.
Maybe shuttering nuclear power plants and closing natural gas facilities for electricity is a bad idea for
California [5].
Maybe relying solely on intermittent renewable energy sources going forward in California is worse than idiotic.
Maybe the White House and Governor's Office need to rethink their energy policies to ensure consumer access
to a plurality of cleaner-than-coal fuel sources - electricity (including hydro and nuclear), natural gas,
propane, gasoline, and more. This rethink starts at home where all-electric housing, all electric appliances, and
all-electric cars should be banned in the name of diversity, security, health, performance, flexibility, personal
choice, and comfort.
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"House passage of the multi-trillion-dollar tax, climate and entitlement spending bill [on November 19th
includes an] $8 billion methane "fee" that is in effect a tax on natural gas production and thus on consumer
energy prices. The American Gas Association estimates this could raise the average family's natural gas bill
by 17%, so this is also a violation of President Biden's pledge not to raise taxes on anyone earning less than
$400,000 a year."
- The Kamikaze Democrats. WSJ Editorial Board, November 22, 2021
"Coal power plants are running at full tilt in parts of Europe and enjoying a rare bout of massive
profitability, a setback to efforts to cut carbon emissions."
- High Gas Prices Boost Coal Power In Euro~ Joe Wallace, WSJ, Nov 18, 2021

[1] In England, "the production of coal, a mere 6.2 million tonnes in 1770; had risen to 11 million in 1800. Compared to
that level, it doubled by 1825 and tripled by 1840: by 1850, it was more than 4-times as large, at 49.4 million tonnes."
Source: Discord: The Story of Noise, Mike Goldsmith, 2012, chapter 7.

[2] "The environmental group Greenpeace [reports that] Chinese localities have around 104 gigawatts in top-priority
coal-power capacity planned-more than what's currently installed in coal-hungry Japan and Russia combined ... That
means the rest of the world would have to work harder if China doesn't do more, U.S. climate envoy John Kerry said at a
July speech in London, noting that hitting carbon goals in that case would likely be 'impossible to achieve."'
[3] South Africa Can't Afford to Quit Coal, Wexler and Steinhauser, WSJ, November 11, 2021
[4] America's Power Plants Are Low on Coal, Ryan Dezember, WSJ, December 1, 2021
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[5] Canada, like califomia, is finding how impractical and costly it is to shift to wind and solar resources, yet NOT
achieve that country's greenhouse gas reduction goals: The Fraser Institute, an independent, non-partisan Canadian
public policy think-tank, produced a study that "found shutting down coal-fired power plants - which accounted for 9.2%
of electricity generation in Canada in 2017 - and replacing them with wind and solar would reduce Canada's greenhouse
gas emissions by 7.4% but increase the costs of operating the electricity grid by between $16.8 billion and $33.7 billion
a year - or 1 to 2% of canada's annual GDP - depending on the weather impacting wind and solar power ... The study
explains that part of the increased cost is a result of having to build and maintain backup power from natural gas to
supply electricity when wind and solar are not available . . . Crucially, the 7.4% emissions reduction would fall short of
the federal government's target - to be 40% to 45% below 2005 emissions levels by 2030."
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Rob Koslowsky
Author of The Tubbs Fire.

Also author of The Upstart Startup & Breach of Trust.
Author's rui,g.e
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Item 2c
Natural Gas Produces Fertilizer and Good Carbon Dioxide for America's Food Supply
ROB KOSLOWSKY < rob.koslowsky@sbcglobal.net>
Mon 12/13/2021 6:47 AM

To: ROBERT KOSLOWSKY <rob.koslowsky@sbcglobal.net>

Natural Gas Produces Fertilizer and Good Carbon Dioxide for America's Food Supply
"On the one hand, [the Biden administration] makes efforts to cancel oil pipelines and stop energy
exploration on federal lands. On the other, Mr. Biden begs OPEC nations to increase oil production to bring
down prices by meeting the demand we are unwilling to supply ourselves."
- Matt Morgan, Frisco, Texas, November 30, 2021

"Using the EPA climate model, Mr. Krupp's 30% reduction in methane emissions would reduce temperatures
in 2100 by six one-hundredths of one degree Celsius, an effect that would not be detectable because it is
only about half the normal variation in global temperatures. The effect of reducing the burning of the
tropical rainforests by that same 30% would be five one-hundredths of one degree Celsius."
- Benjamin Zycher, American Enterprise Institute, November 6, 2021

Natural gas has a multitude of uses.
In addition to its popularity for household appliances - natural gas space heating, cooking, clothes drying,
heating water, including California pools and spas - this clean-burning fuel is key to producing electricity that
powers our lives as well as the food people eat around the world.
Natural Gas as Feedstock
Nitrogen fertilizer is produced from natural gas [1]. In several transformation steps, natural gas (primarily
methane) is combined with nitrogen from the air to form ammonia-based fertilizers. Eighty percent of the gas
is used as feedstock to produce the fertilizer while 20 percent is used for heat during the process as well as
producing electricity.
According to the U.S. Department of Agriculture (USDA), natural gas accounts for up to 85 percent of the
production costs of ammonia, the key ingredient for most fertilizers. The majority of ammonia used in the U.S.
is produced domestically near natural gas deposits and transported around the country. At these
production plants, companies use a high pressure and high temperature reaction with a catalyst to produce
the ammonia needed for a variety of fertilizer types. Prior to the Biden administration, America had cut its
dependence on ammonia imports in half with the country's push for energy independence. This helped to
keep food costs under control.
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Figure 2. U.S. Ammonia Production and Consumption, 2015-2019
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The Demand for Carbon Dioxide
Those same 'ammonia factories' produce carbon dioxide as a byproduct. It's considered good CO2 since it's
used "to carbonate drinks, keep food fresh and to stun chickens and pigs before slaughtering. [2, 3]"

Some countries, such as the U.K., "stepped in to subsidize fertilizer manufacturer CF Industries, which had
shut some of its operations," due to the rising costs of natural gas. The government is underwriting their
operations to guarantee food supplies weren't threatened.
Constraining Natural Gas Drives Up Fertilizer Prices and the Cost of Food
High fertilizer prices driven by the increasing scarcity of natural gas disrupt the food supply chain. Corn [ 4]
requires fertilizer and "anything that makes corn expensive could show up in the prices of pantry staples such
as cereal and cooking oil, not to mention meat because corn is the main ingredient in livestock feed." This has
already been seen at the grocery store since the summer of 2021. According to the U.S. Labor Department,
the price of beef, for example, rose by 20.1 percent through October 2021.

PRICES RISING

Less Natural Gas From Interventionist Policies Drives Up the Price of Gasoline
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Most gasoline sold across the country contains ethanol due to the Renewable Fuel Standard, created under the
Energy Policy Act of 2005. The lack of natural gas raises ethanol prices too, which contributes to an even
greater rise in prices at the pump due to the lack of gasoline in the first place (since earlier in 2021 a flurry of
executive orders were signed targeting the U.S. oil and gas industry).
Curbing natural gas production and forgoing an energy independent America through reduced investment and
innovation [5] disrupts the essential needs of all American households - affordable food and low-cost gasoline
- and contributes to runaway inflation, which in turn erodes the value of one's savings and puts many more
citizens into a higher tax bracket.
To avoid a further cascade of economic hardships, a more balanced energy policy is needed for both America
and California. This starts on the home front where government mandates such as all-electric housing, all
electric appliances, and all-electric cars should be banned in the name of diversity, health & security,
affordability & performance, flexibility, personal choice, and comfort.

"We could either live with high gas prices, dependent on foreign supply, or keep prices lower by increasing
domestic production. All we are doing now is paying lip service to greenhouse-gas reduction while
hamstringing our own oil-and-gas industry. The only beneficiaries seem to be the OPEC cartel and countries
we ought not to enrich with our dollars."
- Matt Morgan, Frisco, Texas, November 30, 2021

"Climate summits become an exercise in devising the most indirect means to reach vaguely defined
objectives ••• Unfortunately, it's easier to make false promises."
- Joseph P. Petito, Bethesda, Md., November 6, 2021
"Rather than asking the Federal Trade Commission to examine price gouging [at the gas pump], President
Biden should ask himself why has he shut down pipelines, stopped drilling and increased regulatory actions
against fossil-fuel production."
- Mike Brown, Chesterfield, Missouri, December 3, 2021
[1] "Until around 1920, the supply of nitrogen for crop production depended entirely on limited natural sources of
nitrogen, mainly from animal and vegetable waste. In the 1920s, chemically processed nitrogen became available
through the development of the Haber-Bosch process of using natural gas to synthesize ammonia (American Chemical
Society) .
nitrogen
from the air

400 -450°C
111rogen .¥1d hy<togen
1 :3 by volume

200 atm
iron catalyst

hydrogen
from natural gas

gases .m IXlOled
L-----1

m

irnlTlOlla UTlS

illlqud

i

liquid ammonia

Rgure 1: Scheme of the Haber Process
Graphic courtesy Libre Texts

Since then, synthesized ammonia has been the main source of chemical nitrogen fertilizers for use on crops ... Most
plants that produce ammonia continuously are located near the source of natural gas in the South (Gulf region) and the
Southwest, while most nitrogen fertilizers are consumed in the Com Belt within a very short timeframe in the fall and in
the spring. To bridge these geographic and seasonal gaps, alternative distribution and storage systems, comprising
pipelines, barges, and railways, move and handle large volumes of fertilizer products from domestic production sites in
the South to the consuming regions further north ... Natural gas is the primary raw material used to produce ammonia.
Approximately 33 million British thermal units (mm Btu) of natural gas are needed to produce 1 ton of ammonia. Natural
gas accounts for 72-85 percent of the ammonia production cost, depending on the size of the ammonia plant and the
price of ammonia. Ammonia prices became strongly correlated with natural gas prices after 2000."
httRs://www.ers.usda.gov/webdocs/outlooks/40459/11717 wrs0702 1 ,Rdf?v=6876
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[2] Natural-Gas Sticker Shock Is Coming to Your Dinner Table and Commute, Jinjoo Lee, WSJ, Oct 26, 2021
[3] Carbon dioxide has a multitude of users and uses, some of which are listed below. Dry ice is used by wineries during
harvest, for example, where the frozen carbon dioxide, as it "melts" into its gaseous form, displaces the lighter gas
oxygen to keep the ripening grapes from spoiling. Microbreweries use CO 2 gas to avoid producing flat beer in bottles or
kegs and cannabis growers use carbon dioxide to boost yields by enhancing the process of photosynthesis inside the
grow houses.

Praising ,carbon Dioxide (CO2 )
The Value of Carbon Dioxide: Users and Applications
- Dry lee (frozen CO2}

In 1767, the first glass of carbonated
water was created by Joseph
Priestley using carbon dioxide.

- Microbreweries
- Wineries/Vineyards
- Laboratories
- Universities
- Metal fabrkation (e.g. welding)
- Cannabis growers (boosts yields)
- Popping candy for zing
- Sodas for fizz
- fire extinguisher propellant
- Casting molds made more rigid
- Stun animals before slaughters
- Nail gun propellant

- Covid test lldt production
Gl'aphic,coumsy R.IC. koslowsky

[ 4] Corn is required to produce ethanol, which is deemed a "renewable fuel" mandated to be blended with gasoline.
According to the U.S. Department of Energy, "More than 98% of U.S. gasoline contains ethanol, typically ElO {10%
ethanol, 90% gasoline), to oxygenate the fuel, which reduces air pollution." An analysis by David Bredhold from
Louisville, Kentucky, on December 2, 2021, reveals: "Gasoline selling for $2.28 a gallon costs $1.98 per 100,000 BTU.
Ethanol selling for $2.20 a gallon costs $2.91 per 100,000 BTU. Based on heat value, ethanol costs more. Since ethanol
reduces the heating value of gasoline, it also reduces mileage per gallon, requiring more gallons to be consumed for the
same number of miles driven ."

[SJ "[EQT Corp. CEO Toby] Rice calculates that switching from coal to gas power in the U.S. has reduced CO 2 emissions
by the equivalent of electrifying 190 million cars, or roughly 70% of the total number of cars in the U.S. Unlike electric
vehicles, natural gas doesn't require hundreds of billions of dollars in government subsidies. 'The United States has a
vast amount of natural gas, more than any other country in the world,' Mr. Rice concludes. 'To best address climate
change, it is incumbent on countries like the United States to produce more natural gas that can be used by other
countries.' If the U.S. doesn't, Vladimir Putin has made clear that Russia will, increasing his energy leverage over
Europe.''
- WSJ Editorial Board, December 9, 2021

Rob Koslowsky
Author of The Tubbs Fire.
Also author of The Upstart Startup & Breach of Trust.
Author's P-a9.e
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Item 4b

AGENDA
DRAFT MINUTES
PLANNING AND SUSTAINABILITY SUBCOMMITTEE MEETING
Meeting Date:
Meeting Time:
Meeting Location:

Tuesday, October 19, 2021
4:00 p.m.
Cloverdale Regional Library
401 N. Cloverdale Blvd., Cloverdale, CA 95425

Subcommittee Members and City Staff:

Chair Melanie Bagby, Councilmember
Vice Chair Marta Cruz, Mayor

City Manager David Kelley
Assistant City Manager, Kevin Thompson

1.

Call to Order: The meeting was called to order at 4:01 p.m. Present at Roll Call were Chair Bagby, Vice Chair
Cruz, City Manager Kelley, and Assistant City Manager Thompson

2.

Communications:
• Robert Koslowsky – Energy Efficiency

3.

Public Comment: None

4.

Approved Minutes: August 17, 2021, Meeting Minutes

5.

Current Items for Discussion:
a. Development of a City Complete Streets Plan
City Manager Kelley introduced this item to the Planning & Sustainability Subcommittee. He talked
about the requests that the City gets for street improvements. They are often requested to submit
projects in relative short notice for grant funding to the Sonoma County Transportation Authority. The
type of requests received are for pedestrian and street improvements. Many of the initiatives require
council approval which is difficult to do in short notice. Right now we do not have a comprehensive plan.
This item was bought to this subcommittee to see if there is support for developing a complete streets
plan for the City of Cloverdale. The plan could be used as a tool to identify and prioritize the key
transportation and pedestrian improvements that we would like to see on the Boulevard. Assistant City
Manager Thompson added that complete streets looks at all modes of transportation not just cars. He
spoke about a UCLA Guidebook on complete streets that he will bring to the next meeting.
Subcommittee members asked questions that were responded to by the City Manager and Assistant City
Manager. After discussion, the direction was to move forward with this item.
Public Comment: None.
b. Urban Heat Islands
Assistant City Manager Thompson presented this item to the Subcommittee. He talked about an article
that is included in the packet that talks about more heat in the urbanized areas versus the rural areas.
The article focuses on ways to mitigate the heat. Assistant City Manager Thompson suggested that we
Page 1 of 4
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go through our current city code and try to pick out what we have already then bring that back and make
some suggestions, research other cities and what they are doing and try to put something together. City
Manager Kelley stated that this item can go along with the Complete Streets project. The goals of
Complete Streets are similar to the Complete Streets project. The direction given was to continue to
investigate this and bring something back to the next meeting. Chair Bagby stated that the proposal
would go to the Planning Commission first, and then the City Council.
Public Comment: None.
c. Overview of 2nd Street Park Master Plan
Assistant City Manager Thompson presented this item to the subcommittee. The 2nd Street Plan was
adopted in December 2019 and reviewed by the Ad-hoc committee. There were community meetings
regarding this topic so that residents could give input on what they want. The subcommittee discussed
engaging the citizens and possibly hiring a consultant to assist. They agreed that they need to make it
easier for the public to locate information without bogging down the staff. City Manager Kelley
recommended that communication (internal/external) be discussed at the City Council retreat. Planner
Miranda suggested that there needs to be signage that talks about the plan with a link, or post a drawing
of the park with a sign that says “Your Future Park”. Chair Bagby suggested to use a QR Code for signage
in the park.
Public Comment: None.
6.

Standing Items:
a. Update on Six Acres Water Company/South Cloverdale Water Company
Assistant City Manager Thompson presented this item to the subcommittee stating that the last meeting
was cancelled so there is not much to report. Work is still being done on trying to get the grant sewer as
well as water. A project manager has been hired.
Public Comment: None.
b. Dog Park Location
Assistant City Manager Thompson and Planner Miranda presented this item to the subcommittee stating
they put together potential locations. The ideal was to come up with seven. A list of pro’s and con’s was
created. Chair Bagby talked about a potential idea of renting undeveloped land for a dog park. This land
could be used until a dog park is built. She stated she would gather the information and bring it to the
next meeting. Assistant City Manager Thompson went through the seven parks included in the packet.
Vice Chair Cruz suggested that the site selected be safe for children, have several parking spaces and
there is pedestrian access to the park. The committee went through all of the sites and expressed favor
or concerns for each site. The consensus is that site 6 was the favorite. The owners are open to the ideal
of a memorial and they are not interested in developing the land. The next include Planner Miranda
reaching out to the PolyClass Foundation and the owners of the property; Chair Bagby will talk to SMART
and the subcommittee will keep the CalTrans on the radar.
Public Comment: Debbie Howell spoke on the item.
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c. Update Community Development Planning Log
Assistant City Manager Thompson introduced this item to the subcommittee stating Just so everyone
knows, the Alexander Valley department’s scheduled Planning Commission meeting is on November 2,
2021 on Austic Road, that will be a design review and spot plan review. For the next City Council
meeting next Wednesday, we’re going to have Dry Creek Rancheria annexation and development
proposal for the 25 single family homes that are considered affordable for tribal elders and that already
went to the Planning Commission. We will capture the Planning Commission’s comments or convey
those to you and we’re thinking we might have the applicant’s overview of that project. Planner
Miranda gave an update on the card lock gas station that is proposed behind the Taco Bell. It will need a
use permit and a design review. There was discussion regarding traffic congestion at that intersection.
They also discussed a moratorium on any new gas stations.
Public Comment: None
d. Review Climate Change and Sustainability Projects/Technologies
Assistant City Manager Thompson provided an update on this item stating that the PG&E turnkey
program he and the City Manager has been working on has been quite a bit of work. They completed 3-4
walk through for HVAC planning and solar. We are getting close to them submitting an audit.
Public Comment: None.
e. Smart Water Metering Devices
Assistant City Manager Thompson provided an update on this item stating that there were two avenues
we discussed at the last City Council meeting regarding the potential use of the American Rescue Funds.
The other path is through the PG&E turnkey program. There will be more information on both of those
paths in the near future.
Public Comment: None.
f. Regional Housing Needs Allocation
Assistant City Manager Thompson provided an update on this item giving the graph numbers. There is a
hearing on October 29, 2021 for big cities disputing their numbers. Once that is completed the numbers
will be finalized. At the last council meeting we approved the contract to get the Housing Element going.
We are on track to have it done by the end of next year.
Public Comment: None.
g. Amendment to Ordinance Prohibiting the Use and Sale of Disposable Food Service Ware and Other
Products Containing Polystyrene Foam
City Manager Kelley presented this item to the subcommittee stating that they previously bought forward
the draft ordinance and there were some recommendations to do some outreach which through the zero
waste Sonoma and Sloan’s work there has been some outreach to our business community. Since that
time the County has adopted the polystyrene ordinance which contained amendments to the PUFA
materials which research indicates has some deleterious health impacts. We did draft an ordinance to
amend the original ordinance but ended up putting it on pause to do additional outreach. The item will
come back when it has the most successful opportunity of adoption. More discussion ensued. The
subcommittee decided to put the ordinance on the consent calendar if possible. If not the goal is to get
it done by the end of the year.
Public Comment: None.
Page 3 of 4
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h. Senate Bill 69 – North Coast Railroad Authority: right-of-way; Great Redwood Trail Agency: SonomaMarin Area Rail Transit District
Assistant City Manager Thompson presented this item to the subcommittee stating that he got an
update from Jason Lyles from Senator McGuire’s Office. Not too much going on. Chair Bagby also
provided updates to this item.
Public Comment: None
7.

Information Only Memos/Updates: None

8.

Future Agenda Items (subject to change):
The Mayor would like to see Four C’s and the Parking Request for the next meeting if not resolved. Chair
Bagby would like to see the reconnection of libraries to neighborhoods.

9.

Pending Items: None

10.

Good of the Order:
The Mayor announced that Zero Waste is Thursday morning. Chair Bagby announced that Democlean Tower
is doing the Geyser Development area and they are going to take that to the County Sonoma Mendocino and
lake to partner with them to do a potential Geyser opportunity zone. We also voted and approved to have
staff move forward with outreach efforts in each of our communities Cloverdale included to do a cobranding, co-marketing outreach to businesses. Mayor Cruz stated that we should know soon if Cloverdale
will get a CRV or mini recycling center

6.

Adjournment: Meeting was adjourned at 5:49 p.m. Adjourn to the next meeting on Monday, December 21,
2021, at 4:00 pm. or alternate date/time as requested at the Cloverdale Fire District, 451 S. Cloverdale Blvd.,
Cloverdale CA.
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Sustainability Project – Where Are We?

Project
Qualification

Measurement &
Verification

Preliminary
Assessment

Project
Implementation

Investment Grade
Assessment

Procurement /
Project Approval
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Condition Assessment
Electrical and Mechanical Infrastructure

•

Address rising utility costs

•

Identify Antiquated
infrastructure

•

Define project in
association with Cloverdale
sustainability initiatives

Impact of Continued Use

Equipment Condition

Overview
•

Mixing and aeration energy
higher than required at
Wastewater Treatment
Plant

•

Pumping stations do not
communicate

•

Antiquated lighting systems
throughout City

•

Equipment constantly
running at full speed

•

Rooftop package unit not
providing heat at Police
Station

•

Poor Indoor Air Quality

•

Increased Pollutants and
Allergens

•

Elevated Temperatures

•

Reduced Staff Productivity

•

Approximately 30% energy
wasted at sites surveyed

•

Ongoing maintenance
costs
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Utility Analysis

Baseline Period: January, 2018 - November,
2020

Projected Energy Usage After Project

67% Reduction
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Measures - Evaluated
Lighting

Street Lights

Replace/ retrofit incandescent,
fluorescent, and HID lighting with
LED. Install occupancy and
dimming controls where required
by CA Title 24.

We are upgrading all city-owned
streetlights throughout the city

HVAC Replacement
Replace existing gas/electric
HVAC package units, split
systems and unit heaters with
high efficiency units using the
more environmentally friendly
R410 refrigerant. Install new
thermostats in zones throughout
building to increase temperature
control capability of HVAC
system.

Solar Photovoltaics
Install 900 kW solar photovoltaic
ground-mount structures at the
WWTP to offset 1,147,000 kWh
electric consumption using RESBCT (Renewable Energy Selfgeneration Bill Credit) at multiple
city sites.

Solar + Storage
Solar PV at the Wastewater
Treatment Plant will use the
PG&E RES-BCT (Renewable
Energy Self-Generation Bill Credit
Transfer) Program.
This program will allow for
sending power to the
Wastewater Treatment Plant as
well as the City Pumping Station.

WWTP Aeration System
Upgrade
Install six GridBee model AP7000F
floating style mixers, three in Cell
2A, two in Cell 2B and one to be
placed in Cell 3A. This equipment
will decrease the mixing horsepower
required from 105 hp to 19 hp.
This measure also includes two 20
hp Aerzen blowers (includes one full
piped in spare) to produce the 360
cfm air required for the site.
Existing aerators will be left in place
to serve as a backup and as
additional aeration if the loading is
higher than expected.

EV Charging Stations
Install Level 2 or Level 3 EV
chargers located downtown for
shoppers to charge their electric
vehicles.
22

Measures – In Progress
City-Wide Water Meter
Upgrade
Replace 3,329 meters with new
high accuracy meters utilizing
either AMR or AMI technology.
Replace box lids as necessary to
allow for signal penetration.
AMR technology provides drive-by
or walk-by meter reading through
an RF signal sent to handheld
AMR collectors with data then
downloaded for billing.
AMI technology provides 5-minute
interval reading through low
frequency RF or cellular systems
directly to the office without the
need for rolling trucks. This
system provides two-way
communication between meter
and office with leak detection.
23

Project Financials - Evaluated

Net Project Investment
Utility Savings % (savings/utility cost)
Year 1 Utility Cost Savings
Year 1 Maintenance Cost Savings
Incentives, Utility Rebates, Energy Grants
Annual Greenhouse Gas Emissions Reduction (tons)
Equivalent Number Passenger Vehicles per Year

$3,983,499
67%
$234,336
$13,381
TBD
1,391
302

Equivalent Reduction in Gallons of Gas Consumed per
year

156,488

Term (2.8% APR)

16 Years
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Next Steps
• Finalize Water Meter Measure
• Test meters
• Update Savings Calculations
• Update project Costs
• Incorporate into overall Project

• Finalize IGA
• 100% IGA Presentation
• Determine Financing Approach
• Take to City Council
• Resolution to Adopt Contract and Finance Agreements

• Implement Project
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RIGHT TO USE THE MANUAL
The Los Angeles County Model Design Manual for Living Streets is available for any jurisdiction to use. Jurisdictions
may adopt, customize, or modify the manual to meet their needs. The manual’s sponsors ask only two things:
1. That jurisdictions maintain the acknowledgements to credit the individuals who worked so hard to produce
the manual
2. That they notify the manual’s website (www.modelstreetdesignmanual.com) to allow the sponsors to track
which communities have adopted the manual at least in substantial part

Thank you.
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CONTEXT

Lively street (Credit: Ryan Snyder)

A growing number of communities are discovering the value of their
streets as important public spaces for many aspects of daily life. People
want streets that are safe to cross or walk along, offer places to meet
people, link healthy neighborhoods, and have a vibrant mix of retail.
More people are enjoying the value of farmers’ markets, street festivals,
and gathering places. And more people want to be able to walk and
ride bicycles in their neighborhoods.
People from a wide variety of backgrounds are forming partnerships with
schools, health agencies, neighborhood associations, environmental
organizations, and other groups in asking their city councils to create
streets and neighborhoods that fit this vision.
As a result, an increasing number of cities are looking to modify the
way they design their streets. They are often stifled by standards and
guidelines that prevent them from making the changes they seek. Some
want to modify their standards and manuals, but don’t know how,
or don’t have the resources. This manual presents an opportunity to
these communities to design their streets for health, safety, livability,
sustainability, and more. It also provides a template that can be adopted
to replace existing manuals. The sponsors of this manual make it freely
available to any community that wants to use all or any part of it.
This manual may be modified, customized, or expanded upon at the
pleasure of the end user. We hope that by making it widely available,
many more communities will fulfill their dreams in making and remaking
their streets valuable public space that serves many needs.
1–2
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LEGAL STANDING
OF STREET MANUALS

Local jurisdictions generally follow some established standards for
designing streets. Much confusion exists as to what they must follow,
what is merely guidance, when they can adopt their own standards,
and when they can use designs that differ from existing standards. The
text below untangles the myriad of accepted design documents. It is
critical for cities and counties to understand how adopting this manual
meshes with other standards and guides. The most important of those
standards and guides are the following:
•

The American Association of State Highway and Transportation
Officials’ (AASHTO) A Policy on Geometric Design of Highways
and Streets (the “Green Book”)

•

The California Highway Design Manual

•

Local manuals or street design standards

•

The Manual on Uniform Traffic Control Devices (MUTCD)

•

The California Fire Code

•

The California Streets and Highways Code and California
Vehicle Code

A discussion of the federal-aid roadway classification system helps to
frame the requirements of each of these documents. Local governments
that wish to use certain federal funds must use a street classification
system based on arterials, collectors, and local streets. These funds
are for streets and roads that are on the federal-aid system. Only
arterials and certain collector streets are on this system. In Chapter
3, “Street Networks and Classifications,” this manual recommends an
alternative system. To maintain access to these federal funds, local
jurisdictions can use both systems. The federal aid system encourages
cities to designate more of these larger streets, and to concentrate
modifications along these larger streets. Nevertheless, for the purposes
of understanding design standards and guides, this is the existing
system of street classification for federal funding.

AASHTO Green Book
The Green Book provides guidance for designing geometric alignment,
street width, lane width, shoulder width, medians, and other street
features. The Green Book applies only to streets and roads that are
part of the National Highway System (NHS). These are Interstate
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Freeways, principal routes connecting to them, and roads important to
strategic defense. These streets and roads comprise about 14 percent
of all federal-aid roadway miles in California, and about 4 percent of
all roadway miles (Urgo, J., Wilensky, M., and Weissman, S., Moving
Beyond Prevailing Street Design Standards, The Center for Law, Energy,
and the Environment at the Berkeley Law School, 2010). Although the
Green Book’s application is limited to these streets, some cities apply
its recommendations to all streets.
Further, the Green Book provides guidance that cities often unnecessarily
treat as standards. The Green Book encourages flexibility in design
within certain parameters, as evidenced by the AASHTO publication
A Guide to Achieving Flexibility in Highway Design. For example, 10foot lanes, which cities often shun out of concerns of deviating from
standards, are well within AASHTO guidelines.

California Highway Design Manual
The California Highway Design Manual (HDM) applies only to State
Highways and bikeways within local jurisdictions. If cities deviate from
the minimum widths and geometric criteria for bikeways spelled out in
Chapter 1000 they are advised to follow the exemption process or
experimental process as applicable. The HDM does not establish legal
standards for designing local streets. However, like the Green Book,
some cities apply HDM guidance to all streets.
As of the writing of this manual, Caltrans is in the process of revising
the HDM to meet Caltrans’ commitment to Complete Streets in Deputy
Directive 64-R1.

Local Street Manuals
Local jurisdictions follow the Green Book, the HDM, or design guidance
from organizations such as the Institute of Transportation Engineers
(ITE) out of liability concerns. Neither federal nor state law mandates
adoption or adherence to these guides. However, municipalities often
adopt them to protect themselves from lawsuits. Further, many don’t
have the resources to develop their own standards and practices, so
they adopt those in the Green Book, the HDM, or another previously
adopted manual, or those of other cities.

1–4
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A question often posed by plaintiffs’ attorneys in traffic-related crashes
is, “Did they follow established or prevailing designs, standards, and
guidance?” If the attorneys can prove that the local jurisdiction deviated
from these, they enhance their chances of winning a judgment against
the jurisdiction. Therefore, protection from liability is paramount.
Cities are authorized to adopt or modify their own practices, standards,
and guidelines that may reflect differences from the Green Book and
the HDM. If these changes generally fall within the range of acceptable
practice allowed by nationally recognized design standards, the
adopting agencies are protected from liability to the same extent they
would be if they applied the Green Book or the HDM. Most changes
to streets discussed in this manual fall within the range of the guidelines
or recommended practices of nationally recognized organizations
such as AASHTO, ITE, Urban Land Institute (ULI), and Congress for the
New Urbanism (CNU).
Working within previously established regional guidelines generally
should result in a design that is protected from liability. The Green Book
and the HDM are silent on many design features, and do not consider
the needs within unique contexts. In these cases, cities can develop
their own guidelines and standards and incorporate international
equivalents or practices from other cities. Cities may adopt the guidance
in this manual, which compiles best practices in creating living streets.
This manual could, in effect, become the legal prevailing standard by
which liability would be assessed.
Cities can also utilize designs that fall outside the ranges specified
by nationally accepted guidelines and standards, but these practices
can potentially increase liability unless done with great care. When
agencies elect to utilize designs that fall outside the guidelines of
nationally recognized documents, they need to use additional care to
ensure they do not expose themselves to liability.
To minimize liability, local jurisdictions either need to adopt their
own standards (which should be based on rationale or evidence of
reasonableness), or they can conduct an experimental project. When
conducting an experimental project, agencies need to show that they
are using the best information that is reasonably available to them at
the time, document why they are doing what they are doing, use a
logical process, and monitor the results and modify accordingly. This
is because the agency may be required in the future to show that
its design is reasonable, and the agency may not be able to cite a
nationally published guideline or recommendation to support its local
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action. Often, these experimental projects are conducted because the
design engineer has reason to believe that the new or evolved design
will be safer or otherwise more effective for some purpose than if
the project had prevailing standards and guides been used. These
reasons or rationales are based on engineering judgment and should
be documented to further minimize exposure to liability.
Unless otherwise noted, everything in this manual can readily be
adopted and incorporated without fear of increased liability. In
addition, this manual carries the credibility of the many top-level experts
who produced it.
In some cases, AASHTO design guidelines may not provide information
on innovative or experimental treatments that have shown great promise
in early experiments and applications. Since AASHTO is a design
guide, agencies have some flexibility to use designs that fall outside
the boundaries of the AASHTO guide. Deviation from the range of
designs provided in the AASHTO guide requires agencies to use
greater care and diligence to document their justification, precautions,
and determination to deviate from the guidelines. In California, the
precautions to establish “design immunity” should be followed. These
include consideration/analysis and approval by a registered engineer
qualified to sign the plans, and certification by the city council or
reviewing body clearly indicating the agency’s intent. This process
documents the engineering judgment that went into the design.
Many cities today use various traffic calming measures to slow traffic
and to improve neighborhood livability. Traffic calming measures are
not traffic control devices and therefore the state exercises no jurisdiction
over them.
Local agencies may currently use many other reports and documents
to guide their roadway design and transportation planning. Other
documents provide valuable procedure and reference data, but they do
not set standards. They can be referred to and defined as standards by
local agencies, but the local authority often has the flexibility to selectively
endorse, modify, or define how these informational documents can
be used or incorporated into its engineering and planning processes.
Also, newer versions of these documents have additional information
that can conflict with the local historical approach.
The expected results of the design approaches presented in this
document are generally intended to improve safety and/or livability.

1–6
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As a result, implementation of these features should generally reduce
liability and lawsuits. There is no way to prevent all collisions or
lawsuits, but adopting policies, guidelines, and standards and doing
experimental projects with reasonable precautions is a defensible
approach.

MUTCD
The MUTCD provides standards and guidance for the application of
all allowed traffic control devices including roadway markings, traffic
signs, and signals. The Federal Highway Administration oversees
application of the MUTCD. California cities must follow the California
MUTCD, which generally mirrors the federal MUTCD, but not always.
The rules and requirements for the use of traffic control devices are
different than for street design criteria. Local agencies have limited
flexibility to deviate from the provisions of the California MUTCD in
the use of traffic control devices due to the relationship between the
MUTCD and state law. The California MUTCD does provide flexibility
within its general provisions for items such as application of standard
traffic control devices, use of custom signs for unique situations, traffic
sign sizes, and sign placement specifics. In contrast, agencies do
not generally have the flexibility to develop signs that are similar in
purpose to signs within the manual while using different colors,
shapes, or legends. Agencies are also not authorized to establish
traffic regulations that are not specifically allowed or are in conflict
with state law. The provisions of the California MUTCD and related
state laws thus make it difficult to deploy new traffic control devices in
California. This can result in complications, especially in the areas of
speed management, pedestrian crossings, and bikeway treatments.
The State of California and the Federal Highway Administration
have procedures that allow local agencies to experiment with traffic
control devices that are not included in the current MUTCD. Such
demonstrations are not difficult to obtain from the Federal Highway
Administration for testing of new devices, especially as they relate
to pedestrian and bicycle facilities, but the requesting agency must
agree to conduct adequate before-and-after studies, submit frequent
reports on the performance of the experimental device, and remove the
device if early results are not promising. The State process can be more
difficult for obtaining approval. Federal approval must be obtained
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first. The California Traffic Control Devices Committee advises Caltrans,
which must then agree to allow the experiment to be conducted and
determine that the experiment is not in conflict with State law. Once
approval is granted for the experiment, the city has been given some
legal immunity from liability suits. Since the California Vehicle Code is
written to mirror the MUTCD, provisions within the Vehicle Code may
not allow the experiment to proceed. The need to modify the Vehicle
Code can complicate obtaining State permission to experiment.
Both the federal and California MUTCD are amended through
experimentation. After one or more experiments have shown benefit, the
new devices are sometimes adopted into these manuals. In California,
the Vehicle Code must be changed first if the Vehicle Code prevents
use of the new device.
The federal MUTCD and California MUTCD establish warrants for the
use of some traffic control devices. For example, stop signs, traffic
signals, and flashing beacons are expected to meet minimum thresholds
before application. These thresholds include such criteria as number
of vehicles, number of pedestrians or other uses, distance to other
devices, crash history, and more. These warrants often prevent local
engineers from applying devices that, in their opinion, may improve
safety. For example, trail and/or pedestrian crossings of busy, highspeed, wide arterial streets may need signals for user safety, but they
may not meet the warrants.
As with street design guidelines, cities may establish their own warrants
or modify those suggested by the California MUTCD to suit their context
in order to use some traffic control devices. In special circumstances
that deviate from their own warrants, cities need to document their
reasons for the exception. For example, they may say the trail crossings
or school crossings qualify for certain traffic control devices.

California Fire Code
The California Fire Code can impede street design in limited
circumstances. The state legislature has adopted the National Fire
Code. The National Fire Code is written by a private agency and has
no official legal standing unless states or municipalities adopt it, as has
been done in California. The primary barrier caused by this adoption
is the requirement for a minimum of 20 feet of an unobstructed clear
1–8
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path on streets. To comply with this, streets with on-street parking on
both sides must be at least 34 feet wide. This prevents municipalities
from designing “skinny” and “yield” streets to slow cars and to make the
streets safer, less land consumptive and more hospitable to pedestrians
and bicyclists.
There are ways around this requirement. If the local jurisdiction takes
measures such as installing sprinklers and adding extra fire hydrants, or
the adjacent buildings are built with fire retardant materials, it may be
able to get the local fire department to agree to the exception.
Alternatively, the state legislature could repeal its adoption of the 20foot clear path requirement due to

•

The arbitrary and unresearched nature of the provision

•

The safety problems associated with the resulting excessively
wide streets

•

The contradiction that this provision causes with properly
researched guidelines and standards by ITE, CNU, AASHTO,
and others for streets under 34 feet wide

•

The potential liability that the 20-foot clear provision creates for
designers who maintain, modify, or design streets that do not
provide 20-foot clear paths

It is likely that the state legislature was unaware of these issues when it
adopted the code in its entirety.

California Streets and Highways Code and
California Vehicle Code
The California Streets and Highways Code and the California Vehicle
Code include laws that must be followed in street design. These are
embodied in the California MUTCD. Changes to the Streets and
Highways Code and the Vehicle Code may cause the California
MUTCD to change.
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PURPOSE OF THE
MANUAL

Narrow and obstructed sidewalk
(Credit: Ryan Snyder)

Unsightly and uninviting street
(Credit: Ryan Snyder)

Municipalities depend on street manuals for guidance to design their
streets, to retrofit and to modify existing streets with new development,
and when new subdivisions are built. Along with land use planning,
street manuals play a large role in determining urban form. Street
manuals, in effect, serve as the “DNA” of streets. As such, they help
to determine how walkable and bicycle-friendly neighborhoods and
communities are, how conducive cities are to transit use, and how
livable communities become.
The manuals that many jurisdictions use today embody principles based
on moving motor vehicle traffic as the primary role of streets. The result
is many wide, high-speed streets that move cars but compromise other
important community goals and work against present day community
needs. Common direct outcomes of existing manuals include the
following:
•

Streets that are nerve-racking and not safe for pedestrians to
cross

•

Streets that are not safe to bicycle on

•

Streets that encourage high speeds

•

Streets that are not safe for the motorists they are designed to
serve

•

Narrow sidewalks that are not comfortable to walk along

•

Inconvenient street crossings for people in wheelchairs

Unsafe pedestrian crossing
(Credit: Dan Burden)
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•

Unsightly and uninviting streets

•

Auto-oriented land uses that are uninviting and intimidating to
people walking, biking, and using transit

•

Street water runoff systems that funnel rainwater to the storm
drains and directly to waterways

•

Poor selection of street trees, if any

•

Excessive exposed hardscape leading to a rise in summer
temperatures – the heat-island effect

These indirectly cause a number of problems for communities, including
the following:

Uplifted sidewalk
(Credit: Ryan Snyder)

•

Obesity from inactive life styles

•

Rising rates of diabetes, heart disease, cancer, and other
negative health outcomes of sedentary lifestyles

•

Senior citizens being trapped inside a small neighborhood
because they can’t cross streets

•

Children becoming overweight, unnecessary neighborhood
congestion, and air pollution around schools, all due to children
being driven to school rather than walking

•

Unnecessary driving for short trips

•

Overconsumption of energy

•

Unnecessary emission of global warming gases

•

Economic hardship and recession when energy prices rise

•

Streets that don’t support neighborhood retail

•

Neighborhoods that lack livability

•

Polluted waterways

•

Underground water aquifers drying up

•

Dehydrated streetscapes causing unnecessary importation of
water for landscaping

•

Uplifted sidewalks
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This manual is based on complete streets principles that design streets
for people of all ages and physical abilities and accommodate all
travel modes. The manual goes beyond complete streets to living
streets. Living streets principles embody complete streets and also
include consideration of other issues related to economic vibrancy,
equity, environmental sustainability, aesthetics, and more. This manual
offers another way to design streets and provides guidance for those
municipalities that decide to adopt these principles. The result will be
more livable neighborhoods with healthier residents due to opportunities
for active transportation (walking and cycling).

HOW TO USE THE
MANUAL

Since many municipalities lack the resources to undertake a major
revision of their manuals, this model manual offers a template for local
jurisdictions to begin updating existing manuals. Cities may use this
manual in any way that helps them update their current practices,
including adopting the entire manual and inserting the city’s name into
the text. They may also choose to adopt certain chapters in full or in
part.
Many cities will likely want to customize the manual for their own context
and streets. They may adopt some chapters as written and modify
others, or amend this manual by providing more in-depth guidance on
selected topics, or adding new components not included here.

Complete street: Santa Barbara, CA
(Credit: Ryan Snyder)
1 – 12
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California cities can use this manual to assist them with new requirements
of the California Complete Streets Act mandating that new circulation
elements of general plans be based on complete streets principles.
The manual helps cities comply with the law and implement these
principles. Any city that adopts complete streets principles may also
use the manual as a key component of implementation.

Untreated runoff
(Credit: Ryan Snyder)

Similarly, Los Angeles County cities must comply with a Regional Water
Quality Board mandate to reduce the amount of stormwater runoff by
retaining more water on site. This manual introduces new stormwater
(herein referred to as “streetwater”) management techniques in order
to comply with this requirement. Implementing these techniques will
reduce runoff into rivers, streams, and the ocean while recharging
underground water supplies. Many jurisdictions across the U.S. need
to adopt sustainable stormwater management practices to retain water
on site as a water conservation measure, as well as to reduce pollution
in their watersheds and lakes or oceans.
This manual is available to any city or local jurisdiction in Los Angeles
County, or anywhere in the U.S., that wishes to adopt or use it. The
manual is offered in a MS Word format to allow customization. The
manual’s sponsors ask cities using it to do two things:
1. Keep the acknowledgements pages to recognize the people
whose contribution made this manual possible and to carry the
credibility of the authors with the document
2. Inform the manual’s sponsors (via means described in the
acknowledgements) that they have used the manual so the
sponsors can track jurisdictions benefitting from it

ADOPTION AND
IMPLEMENTATION

This manual is suitable for adoption by local and regional agencies
to guide planning and design of streets. This adoption process allows
agencies to indicate that the features and provisions of the plan are
applicable for use by the adopting agency. This is a necessary first
step in properly incorporating the provisions of the street manual.
However, agencies will have to take additional steps to ensure that their
implementation practices are modified to reflect the recommendations
of this manual.
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Local agencies will likely need to review their stepwise approach to
street design through all stages of the process, from advance planning
through preliminary design and construction. Critical points will include
project identification, preliminary cost estimates for funding, and a
multi-disciplinary approach to preparation of design drawings.
During adoption, as well as after adoption, local jurisdictions will
need to ensure that their various city departments are all operating
with the same practices. These include agencies such as but not limited
to public works, traffic engineering, transportation planning, street
services, maintenance, signal operations, street lighting, planning,
redevelopment, fire, and other departments.

HOW THIS MANUAL
WAS CREATED

This manual is a project of the Los Angeles County Department of Public
Health. The department funded the production of this manual through
a federal Communities Putting Prevention to Work grant to expand
opportunities for people to bicycle and walk as an obesity prevention
effort. The Luskin Center for Innovation at the University of California,
Los Angeles, funded Chapter 11, “Streetscape Ecosystem,” to address
environmental sustainability issues related to streets.
A team including many of the top street designers in the U.S. produced
this manual. The team comprised experts from traffic engineering,
transportation planning, land use planning, architecture, landscape
architecture, public health, sociology, and other backgrounds. The
team also included experts serving in leadership roles for the following
national and local organizations:

1 – 14

•

AARP Public Policy Institute

•

American Society of Landscape Architects

•

Association of Pedestrian and Bicycle Professionals

•

California Department of Health Services

•

California Strategic Growth Council

•

City of Long Beach

•

City of Los Angeles Planning Department

•

Council for Watershed Health
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•

Council for Watershed Health

•

Congress for the New Urbanism

•

Federal Highway Administration

•

Green Los Angeles Coalition

•

Institute of Transportation Engineers

•

Los Angeles Chapter of the American Institute of Architects

•

Los Angeles County Department of Public Health

•

National Complete Streets Coalition

•

Project for Public Spaces

•

Safe Routes to School National Partnership

•

Smart Growth America

•

UCLA Luskin Center for Innovation

•

US Access Board

•

Walkable and Livable Communities Institute

The multidisciplinary nature of this team created concepts for streets
that reflect viewpoints from various perspectives and lenses.

Manual authors at charrette
(Credit: Dan Burden)
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INTRODUCTION

This chapter sets the philosophical framework for the street design
manual. A manual should not prescribe how to design every segment
of every street; rather, after clearly defining what a community wants to
accomplish with its streets, designers can apply this framework along
with the specific guidance from other chapters to meet the community’s
goals.

VISION

This manual aims to design streets that adhere to a vision of living
streets. It starts with the premise that any changes or improvements to
streets should add value to the adjacent land and neighborhoods. The
bullets below paint the vision of living streets. Living streets

Street teeming with pedestrians:
Barcelona, Spain
(Credit: Ryan Snyder)

2–2

•

Integrate income, racial, and social equity into their design and
function

•

Are designed for people of all ages and physical abilities
whether they walk, bicycle, ride transit, or drive

•

Integrate connectivity and traffic calming with pedestrianoriented site and building design to create safe and inviting
places

•

Connect people through everyday interaction

•

Involve local people to share the responsibility for designing
their streets

•

Are inviting places with engaging architecture, street furniture,
landscaping, and public art that reflect the diversity and cultures
of the neighborhood

•

Foster healthy commerce

•

Strengthen and enhance neighborhoods as envisioned by
community members without displacing current residents

•

Encourage active and healthy lifestyles

•

Integrate environmental stewardship, water management,
energy conservation, and preservation of plant life

•

Vary in character by neighborhood, density, and function
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GOALS

Goals state the broad, overriding outcomes a city wants to achieve.
The goals of designing living streets are to

•

Serve the land uses that are adjacent to the street; mobility is a
means, not an end

•

Encourage people to travel by walking, bicycling, and transit,
and to drive less

•

Provide transportation options for people of all ages, physical
abilities, and income levels

•

Enhance the safety and security of streets, from both a traffic
and personal perspective

•

Improve peoples’ health

•

Create livable neighborhoods

•

Reduce the total amount of paved area

•

Reduce streetwater runoff into watersheds

•

Maximize infiltration and reuse of stormwater

•

Reduce greenhouse gas emissions and other air pollution

•

Reduce energy consumption

•

Promote the economic well-being of both businesses and
residents

•

Increase civic space and encourage human interaction

Walkable communities are livable communities
(Credit: Dan Burden)
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POLICIES

Policies implement the vision and goals. Table 2.1 below aligns living
streets policies with the 10 elements for complete streets established
by the National Complete Streets Coalition. These are only suggested
strong policies. Local jurisdictions may follow this template, or adopt
other similar policies. If cities follow these policies, they will make
progress toward meeting their goals and carrying out the vision of the
tenets. Cities (or counties) should enact these policies through a living
streets ordinance or resolution.
Table 2.1 Streets Elements and Policies

Complete Streets Elements Living Streets Policies
Vision

Cities will develop policies and practices that cause them to design their
streets according to the bullet points in the Vision section above.

All Users and All Modes

Cities will incorporate the full range of appropriate living streets elements
when planning and designing their transportation networks.
Cities will enhance the safety, access, convenience, and comfort of users
of all ages and abilities. Cities understand that children, elderly adults, and
persons with disabilities will require special accommodations.
Cities will plan, design, and build high quality access and mobility for
pedestrians, bicyclists, and transit passengers.

Connectivity

Cities will design, operate, and maintain a transportation system that provides
a highly connected network of streets that accommodate all modes of travel.
Cities will seek opportunities to repurpose rights-of-way, and to add new
rights-of-way to enhance connectivity for pedestrians, bicyclists, and transit.
Cities will prioritize non-motorized connectivity improvements to services,
schools, parks, civic uses, regional connections, and commercial uses.
Cities will require large, new developments to provide interconnected street
networks with small blocks that connect to existing or planned streets on the
perimeter of the development.

Jurisdiction

A city’s living streets policy document is intended to cover all roads, streets,
and alleys in the city.
Every city agency, including public works, planning, redevelopment, street
services, and others will follow the policies in this document.
Cities will require all developers to obtain and comply with their standards.

2–4
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Table 2.1 continued

Complete Streets Elements Living Streets Policies
Phases

Cities will apply their living streets policy document to all roadway projects
including those involving operations, maintenance, new construction,
reconstruction, retrofits, repaving, rehabilitation, or changes in the allocation
of pavement space on an existing roadway. This also includes privately built
roads intended for public use.
Living streets may be achieved through single projects or incrementally through
a series of smaller improvements or maintenance activities over time.
Cities will draw on all sources of transportation funding to implement living
streets.

Exceptions

Living streets will be included in all street construction, reconstruction,
repaving, and rehabilitation projects, except under one or more of the
following conditions:
A.

A project involves only ordinary maintenance activities designed to
keep assets in serviceable condition, such as mowing, cleaning,
sweeping, spot repair, concrete joint repair, or pothole filling, or
when interim measures are implemented on temporary detour or
haul routes.

B.

The city council exempts a project due to an excessively
disproportionate cost of establishing a bikeway, walkway, or transit
enhancement as part of a project.

C.

The city engineer and the director of the planning department
jointly determine that the construction is not practically feasible
or cost effective because of significant or adverse environmental
impacts to waterways, flood plains, remnants of native vegetation,
wetlands, mountainsides, or other critical areas, or due to impacts
on neighboring land uses, including from right of way acquisitions.

D.

The director of transportation issues a documented exception
that application of living streets principles is unnecessary or
inappropriate.

E.

The director of the planning department issues a documented
exception where changes to the street may detract from the historical
or cultural nature of the street or neighborhood.
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Table 2.1 continued

Complete Streets Elements Living Streets Policies
Design

Cities will adopt new living streets design guidelines to guide the planning,
funding, design, construction, operation, and maintenance of new and
modified streets while remaining flexible to the unique circumstances of
different streets where sound engineering and planning judgment will produce
context-sensitive designs.
Cities will incorporate the street design guidelines’ principles into all city
plans, manuals, rules, regulations, and programs as appropriate. As new and
better practices evolve, cities will incorporate those as well.
Cities will keep street pavement widths to the minimum necessary.
Cities will provide well-designed pedestrian accommodation in the form of
sidewalks or shared-use pathways on all arterial and collector streets and on
local streets.
Cities will provide frequent, convenient and safe street crossings. These
may be at intersections designed to be pedestrian friendly, or at mid-block
locations where needed and appropriate.
Cities will provide bicycle accommodation along all avenues, boulevards,
and connector streets.
Where physical conditions warrant, cities will plant trees and manage
streetwater whenever a street is newly constructed, reconstructed, or
relocated.

Context Sensitivity

Cities will plan their streets in harmony with the adjacent land uses and
neighborhoods.
Cities will design their streets with full input from local stakeholders.
Cities will design their streets in harmony with natural features such as
waterways, slopes, and ravines.
Cities will design their streets with a strong sense of place. They will use
architecture, landscaping, streetscaping, public art, signage, etc. to reflect the
community, neighborhood, history, and natural setting.
Cities will coordinate with merchants along Main Street corridors to develop
vibrant retail districts.
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Table 2.1 continued

Complete Streets Elements Living Streets Policies
Performance Measures

* Use performance measures below

Implementation Plan

Cities will adopt and apply this design manual.
Cities will incorporate living streets concepts into the next circulation element
of their general plans.
Cities will either implement living streets designs on every street, or initiate the
process by preparing and adopting bicycle plans, pedestrian plans, green
streets plans, Safe Routes to School plans, and an Americans with Disabilities
Act transition plan.
Cities will prepare and adopt a storm water mitigation plan that aims to
capture streetwater runoff on site.

CREATING A
NEW SET OF
BENCHMARKS AND
PERFORMANCE
MEASURES

Conventional street design applies auto-centric performance measures.
The most common is the Level of Service (LOS), which seeks to maintain
flow of vehicles and leads to widening streets and intersections,
removing on-street parking, and other strategies to accommodate the
flow of traffic. These techniques undermine the goals and tenets of
living streets.

Vulnerable users crossing street
(Credit: Dan Burden)
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To meet the goals and tenets of living streets, communities should adopt
the following benchmarks and performance measures.

Benchmarks
•

Every street and neighborhood is comfortable to walk and
bicycle in.

•

Every child can walk or bike to school safely.

•

Seniors, children, and disabled people can cross all streets
safely and comfortably.

•

An active way of life is available to all.

•

There are zero traffic fatalities.

•

No unfiltered streetwater flows into local waterways or the
ocean.

•

Retail streets become one of the most popular destinations for
tourists in the country.

Performance Measures

2–8

•

Street fatalities and injuries decrease for all age groups.

•

The number of trips by walking, cycling, and transit increases.

•

Vehicle travel is reduced.

•

Prevailing speeds of vehicles on local streets decrease.

•

Streetwater runoff is reduced.

•

Water quality in rivers and the ocean improves.

•

Retail sales and tourism increase.

•

Resident satisfaction increases.
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Multimodal street: Madison, WI (Credit: Ryan Snyder)
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INTRODUCTION

The United States has a long and distinguished history of creating
memorable and enduring cities, such as Savannah, Charleston,
Washington, D.C., Boston, Santa Monica, and San Francisco. These
cities are memorable and enduring partly because of their street
networks. Well-planned street networks help create sustainable cities
that support the environmental, social, and economic needs of their
residents.
Over 30,000 Americans perish each year in traffic crashes (National
Highway Traffic Safety Administration, Data Resource Website, 2009
data). For the following reasons, a good street network is a powerful
tool for reducing traffic crashes and fatalities while creating beautiful
places:

•

Cul-de-sac developments break up
connectivity and create longer trips
(Credit: Michele Weisbart)

A 2011 study of 24 California cities found a 30 percent higher
rate of severe injury and a 50 percent higher chance of dying in
cities dominated by sparsely connected culs-de-sac compared
with cities with dense, connected street networks (Marshall,
W. and Garrick, N., “Does the Street Network Design Affect
Traffic Safety?” Accident Analysis and Prevention 43[3]: 769781). A 2009 study from Texas found that each mile of arterial
is associated with a 10 percent increase in multiple-vehicle
crashes, a 9.2 percent increase in pedestrian crashes, and
a 6.6 percent increase in bicyclist crashes (Dumbaugh, E.R.
Rae, “Safe Urban Form: Revisiting the Relationship between
Community Design and Traffic Safety,” Journal of the American
Planning Association 75[3]:309-329).

•

Interconnected street network with
small blocks (Credit: Marty Bruinsma)

3–2

Sustainable street networks improve traffic safety.
Hierarchical street patterns (arterial-collector-local) with culde sac subdivisions depending on arterials do not perform
as well as sustainable street networks and cause more traffic
crashes. Hierarchical street networks divert traffic to high-speed
arterials that have large intersections. Most crashes occur at
intersections. The speed at which motor vehicles move on these
arterial streets increases the likelihood and severity of crashes.

Sustainable street networks increase the number of people
walking and bicycling and reduce vehicle miles traveled.
Connectivity enables people to take shorter routes. It also
enables them to travel on quieter streets. These shorter routes
on quiet streets are more conducive to bicycling and walking.
The California study cited above found that places with a
dense, connected street network had three to four times more
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people walking, bicycling, or using transit to get to work. This
in turn led to a 50 percent reduction in vehicle miles traveled
per capita in these cities (Marshall, W. and Garrick, N.,
“The Spatial Distribution of VMT Based upon Street Network
Characteristics,” 90th Meeting of the Transportation Research
Board, Washington, D.C., January 2011).

•

Sustainable street networks allow more effective emergency
response. Studies in Charlotte, North Carolina, found that when
one connection was added between cul-de-sac subdivisions,
the local fire station increased the number of addresses served
by 17 percent and increased the number of households served
by 12 percent. Moreover, the connection helped avoid future
costs by slowing the growth of operating and capital costs;
most of the cost to run a fire station is in salaries. Furthermore,
Congress for the New Urbanism’s report on emergency
response and street design found that emergency responders
favor well-connected networks with a redundancy of routes to
maximize access to emergencies. Emergency responders can
get stuck in culs-de-sac and need options when streets back
up (“Effect on Connectivity on Fire Station Service Area and
Capital Facilities,” 2009 presentation by the Charlotte, North
Carolina Department of Transportation, charmeck.org/city/
charlotte/citymanager/CommunicationstoCouncil/2009Com
munications/Documents/CNUPresentation).

These studies and others provide strong evidence that the benefits
of a well-designed street network go beyond safety; they include
environmental, social, and economic gains. Sustainable street networks
shape land use markets and support compact development, in turn
decreasing the costs of travel and providing utilities. Street networks
like these are resilient over hundreds of years and accommodate
changing technology, lifestyles, and travel patterns. Interconnected
street networks can preserve habitat and important ecological areas by
condensing development, reducing city edges, and reducing sprawl.
A sustainable and resilient street network fosters economic and social
activity. It constrains traffic growth by limiting the number of lanes on
each street while providing maximum travel options by collectively
providing more lanes on more streets. By providing opportunities for
all modes of travel, an ideal street network enhances social equity and
provides an ideal setting for high quality design at all scales: building,
neighborhood, and region. The resulting communities can be some of
the most beautiful places with the highest values in the world.

MODEL DESIGN MANUAL for Living Streets

75

3–3

Chapter 3. Street Networks and Classifications

ESSENTIAL
PRINCIPLES OF
SUSTAINABLE STREET
NETWORKS

STREET
CHARACTERISTICS
AND
CLASSIFICATIONS

Sustainable street networks come in many shapes and forms, but have
the following overarching principles in common:

•

The sustainable street network both shapes and responds to the
natural and built environment.

•

The sustainable street network privileges trips by foot, bike, and
transit because these are the most sustainable types of trips.

•

The sustainable street network is built to walking dimensions.

•

The sustainable street network works in harmony with other
transportation networks, such as pedestrian, bicycle, transit,
and private vehicle networks. Large parts of all of these
networks are coincidental with the street network, but if any
parts are separate from the street network, they must connect
and interact with the network.

•

The sustainable street network protects, respects, and enhances
a city’s natural features and ecological systems.

•

The sustainable street network maximizes social and economic
activity.

A sustainable street network provides a pattern of multimodal streets
that serves all community land uses and facilitates easy access to
local, city, and regional destinations. The pattern, which should give
priority to non-motorized modes, results in distribution of traffic that is
consistent with the desired function of the street. One characteristic of
this pattern is that it offers many route choices that connect origins with
their destinations.
The street network works best when it provides a variety of street types.
The variety is enforced by the pattern of the street network itself but also
by the design of individual street segments. Natural and built features,
including topography and important community destinations, should be
taken into account to create unique designs.
In new subdivisions, integrating a network of shared use paths and
earthen trails into the street network should be considered. Under this
concept, every fourth or fifth “street” provides quiet, comfortable access
for bicyclists, pedestrians, joggers, skaters, and others along a linear
parkway without motor vehicles. Where these intersect streets, they
should be treated as intersections with appropriate treatments. This type

3–4

MODEL DESIGN MANUAL for Living Streets
76

Chapter 3. Street Networks
and Classifications
of network would allow people to circulate in their new communities to
schools, parks, stores, and offices while staying primarily on dedicated
paths and trails. These networks can also link to paths and trails along
waterways, utility corridors, rail rights-of-way, and other more common
active transportation corridors. The adjacent diagram illustrates this
concept.

Integrating bicycle and pedestrian paths into new development (Credit: Michele Weisbart)

The types of streets used in the network are described in the design
standards below (see number 7). The types differ in terms of their
network continuity, cross-section design, and adjoining land use. The
individual streets themselves will change in character depending on
their immediate land use context.
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The transect zones (Credit: Duany,
Plater, Zyberk & Company)1

Context: The Transect
Context is the environment in which the street is built and includes
the placement and frontage of buildings, adjacent land uses and
open space, and historic, cultural, and other characteristics that form
the built and natural environments of a given place. The transect is a
recognized tool for defining the context and assists designers in creating
an appropriate design for the context. Andres Duany of Duany, Plater,
Zyberk & Company developed the transect.
The transect zones range from T-1 (Natural) to T-6 (Urban Core). In
the least-intensive T-Zones of a community, T1 and T2, a rural road or
highway is appropriate.
By definition, the urban T-Zones T3 through T6 do not exist as “stand
alone” zones, but rather are organized in relationship to each other
within a community. Each T-Zone is highly walkable and assumes
the pedestrian mode as a viable and often preferred travel mode,
especially for the ¼ mile, five-minute walk.
The T3 suburban zone defines the urban to rural edge. Of all the
T-Zones, T3 appears most like conventional sprawl. It has single-family
dwellings, a limited mix of uses and housing types, and tends to be
more automobile-oriented than T4, T5, or T6. The five-minute test of
walkable distance (¼ mile radius) limits the overall size of a T3 transect
zone. The T3 zone often defines the edge of the more developed
urban condition, so is sometimes called the “neighborhood edge.”
For example, knowing that a particular area is a T5, Town Center,
defines the context for the built environment including the street design
criteria and elements, such as the width of sidewalks, the presence of
on-street parking, and the use of tree wells instead of planting strips.
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Buildings built to the sidewalk with parking on the street and behind, for
instance, are appropriate in T5 and T6. Referring to a set of tables and
design recommendations correlated to the transect helps the designer
determine how a street should function in each T-Zone.
Contexts will not always flow evenly and incrementally from T1 to T6:
there may be gaps. For example, T2 jumps to T5 may occur, or a rural
community may have only T2 with a community center that is not urban
enough to be T5 (for example, a church, convenience store, antique
store, and gas station at the one intersection in the whole town).
An important element of the design process is to ensure the travelled
way design fits the context of the intended design. Through use of a
regulating plan, the appropriate street design will be established to fit
the context, purpose, and type of street.

DESIGN STANDARDS

1. Establish a block size maximum of 1,600 linear feet (perimeter)

•

Ensure greater accessibility within the block through
alleys, service courts, and other access ways

•

Where block size is exceeded, retrofit large blocks
with new street, alleys, pedestrian and/or bicycle
connections

•

For existing street networks, do not allow street closures
that would result in larger blocks

2. Require multiple street connections between neighborhoods and
districts across the whole region. This is achieved by having
boulevards and avenues that extend beyond the local area.
Adjacent neighborhoods must also be connected by multiple
local streets.
3. Connect streets across urban freeways so that pedestrians and
bicyclists have links to neighborhoods without having to use
streets with freeway on and off ramps
4. Maintain network quality by accepting growth and the
concomitant expansion of the street network (including
development, revitalization, intensification, or redevelopment)
while avoiding increases in street width or in number of lanes
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5. Provide on-street curbside parking on most streets. Exceptions
can be made for very narrow streets, streets with bus lanes, or
where there is a better use of the space.
6. Establish maximum speeds of 20 to 35 mph

•

Use design
environments

features

that

support

lower-speed

•

On local streets, the speed should be 20 to 25 mph
or less

7. Maintain network function by discouraging

•

One-way streets

•

Turn prohibitions

•

Full or partial closures (except on bike boulevards, or
areas taken over for other uses of public space)

•

Removal of on-street parking (except when replaced by
wider sidewalks, an enhanced streetscape, bus lanes,
bike lanes, etc. rather than additional vehicle lanes)

•

Gated streets

•

Widening of individual streets

•

Conversion of city streets to limited access facilities

8. Classify major streets using the common street and context
types presented in Table 3.1. However, some streets are unique
and deserve a special category that lies outside the common
street network types. Table 3.2 describes these special streets.
Chapter 4, “Traveled Way Design,” contains guidance related
to cross sections of these street typologies. New street types
should be welcomed as well.

Types and Roles of Streets
Federal Highway Function and Classification system contains the
conventional classification system that is commonly accepted to
define the function and operational requirements for streets. These
classifications are also used as the primary basis for geometric design
criteria.
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Traffic volume, trip characteristics, speed and level of service, and
other factors in the functional classification system relate to the mobility
of motor vehicles, not bicyclists or pedestrians, and do not consider
the context or land use of the surrounding environment. This approach,
while appropriate for high speed rural and some suburban roadways,
does not provide designers with guidance on how to design for living
streets or in a context-sensitive manner.
The street types described here provide mobility for all modes of
transportation with a greater focus on the pedestrian. The functional
classification system can be generally applied to the street types in this
document. Designers should recognize the need for greater flexibility
in applying design criteria, based more heavily on context and the
need to create a safe environment for pedestrians, rather than strictly
following the conventional application of functional classification in
determining geometric criteria.
The terms for street types for living streets are described in the following
sections. Many municipalities use the terms “avenue” and “street” in
combination with the street name as a way to differentiate streets
running north and south from those running east and west (e.g., 1st
Street, 1st Avenue); these uses differ from the definitions used in this
manual.

Many more destinations can be reached walking
300’ within a network of short blocks than in one with
long blocks (Credit: Marty Bruinsma)
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Boulevard
A boulevard is a street designed for high vehicular
capacity and moderate speed, traversing an
urbanized area. Boulevards serve as primary transit
routes. Boulevards should have bike lanes. They may
be equipped with bus lanes or side access lanes
buffering sidewalks and buildings. Many boulevards
also have landscaped medians.

Boulevard example: Coronado, CA (Credit: Ryan Snyder)

Avenue
An avenue is a street of moderate to high vehicular
capacity and low to moderate speed acting as a
short distance connector between urban centers and
may be equipped with a landscaped median.

Avenue example (Credit: Ryan Snyder)
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Street
A street is a local, multi-movement facility suitable for
all urbanized transect zones and all frontages and
uses. A street is urban in character, with raised curbs
(except where curbless treatments are designed),
drainage inlets, wide sidewalks, parallel parking,
and trees in individual or continuous planters aligned
in an alley. Character may vary in response to the
commercial or residential uses lining the street.

Street example: Sanford, FL (Credit: Billy Hattaway)

Alley/Lane
An alley or lane is a narrow street, often without
sidewalks. Alleys and lanes connect streets and
can provide access to the backs of buildings and
garages.

Alley example: Chapel Hill, NC (Credit: Ryan Snyder)

MODEL DESIGN MANUAL for Living Streets

83

3 – 11

Chapter 3. Street Networks and Classifications
Table 3.1 provides a list of common street types. The special street typologies listed in Table 3.2 have
particular functions within the street network.

Table 3.1 Common Street Types
Street Type

Description

Comment

Boulevard*
(conventionally arterials)

Traverses and connects districts
and cities; primary a longer
distance route for all vehicles
including transit

Often has a planted median

Avenue*
(conventionally collectors)

Traverses and connects districts, May or may not have a median
links streets with boulevards. For
all vehicles including transit.

Street*
(conventionally local streets)

Serves neighborhood, connects
to adjoining neighborhoods;
serves local function for vehicles
and transit

Alley/Lane

Link between streets; allows
access to garages

Narrow and without sidewalks

*May have segments with specialized functions and features such as a Main Street segment.
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Table 3.2 Special Street Types
Street Type

Description

Comment

Main Street

Slower vehicle speeds, favors
pedestrians most, contains the
highest level of streetscape
features, typically dominated
by retail and other commercial
uses

Functions differently than other
streets in that it is a destination

Drive

Located between an urbanized
neighborhood and park or
waterway

Transit Mall

The traveled way is for
exclusive use by buses or trains,
typically dominated by retail
and other commercial uses

Bike Boulevard

A through street for bicycles, but Usually a local street with low
short distance travel for motor
traffic volumes
vehicles

Festival Street

Contains traffic calming, flush
curbs, and streetscape features
that allow for easy conversion
to public uses such as farmers’
markets and music events

Shared Space

Slow, curbless street where
pedestrians, motor vehicles,
and bicyclists share space

MODEL DESIGN MANUAL for Living Streets

Excellent pedestrian access to
and along the transit mall is
critical. Bicycle access may be
supported.

May support café seating, play
areas, and other uses
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16th Street Transit Mall: Denver, CO
(Credit: Ryan Snyder)

Shared space: Copenhagen, Denmark
(Credit: Ryan Snyder)
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INTRODUCTION

Streets and their geometric design have traditionally focused on
the movement of motor vehicles, resulting in street environments that
neglect other users. This emphasis can be seen in wide travel lanes,
large corner radii, and turn lanes that severely impede the safety of
pedestrians and the overall connectivity for non-automobile users. The
geometric design of the traveled way and intersections has usually
reflected the need to move traffic as quickly as possible. A paradigm
shift needs to occur to reclaim the public right-of-way for pedestrians
and bicyclists and create living streets.
Traveled way design in this chapter is defined as the part of the
street right-of-way between the two faces of curbs and can include
parking lanes, bicycle lanes, transit lanes, general use travel lanes,
and medians. The design of the traveled way is critical to the design
of the entire street right-of-way because it affects not just the users in
the traveled way, but those using the entire right-of-way, including the
areas adjacent to the street. As a note on terminology, “traveled way”
in this document is more or less the equivalent of “roadway” in most
conventional design manuals: the curb-to-curb portion of a curbed
street.

Wide, uninviting street
(Credit: Dan Burden)
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ESSENTIAL
PRINCIPLES OF
TRAVELED WAY
DESIGN

The following key principles should be kept in mind for a well-designed
traveled way:

•

Design to accommodate all users. Street design should
accommodate all users of the street, including pedestrians,
bicyclists, transit users, automobiles, and commercial vehicles.
A well-designed traveled way provides appropriate space for
all street users to coexist.

•

Design using the appropriate speed for the surrounding
context. The right design speed should respect the desired role
and responsibility of the street, including the type and intensity
of land use, urban form, the desired activities on the sidewalk,
such as outdoor dining, and the overall safety and comfort of
pedestrians and bicyclists. The speed of vehicles impacts all
users of the street and the livability of the surrounding area.
Lower speeds reduce crashes and injuries.

•

Design for safety. The safety of all street users, especially the
most vulnerable users (children, the elderly, and disabled) and
modes (pedestrians and bicyclists) should be paramount in
any design of the traveled way. The safety of streets can be
dramatically improved through appropriate geometric design
and operations.

Senior citizens need more time to
cross the street (Credit: Ryan Snyder)
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Building on the momentum of complete streets that have been
successfully implemented in different parts of the nation and around the
world, there is a strong need for Los Angeles County to retrofit existing
streets and create new types of street environments that reflect the
values and desires of all users. This chapter discusses different factors
affecting traveled way design. Individual geometric design elements
such as lane width and sight distance are examined in greater detail.
The benefits and constraints of each element are examined and the
appropriate location and correct use of each element is defined to
maximize the creation of living streets. Finally, a case study of La Jolla
Boulevard in San Diego demonstrates the benefits of well-designed
traveled ways.

FACTORS AFFECTING Users
STREET DESIGN
Pedestrians
Walking is the most basic mode of transportation, yet pedestrians
are often ignored in roadway design. Certain areas generate high
pedestrian activity, such as downtowns, residential, commercial, and
entertainment areas, and schools. Yet even in areas of low pedestrian
activity, such as along commercial strip-developed arterials, pedestrian
needs and safety must be addressed, as drivers usually don’t expect
pedestrians, who are more vulnerable if a crash occurs. Much of this is
due to speed. As speeds increase, drivers are less attentive to what is
happening on the side of the road, reaction time is increased, and the
pedestrian has a higher chance of dying or becoming severely injured
in case of a crash.
Most pedestrian crashes occur when a person crosses the road, and
the most common crash type is a conflict between a crossing pedestrian
and a turning vehicle at an intersection.
But designing for pedestrians should not focus primarily on avoiding
crashes; the goal of roadway and intersection design should be to
create an environment that is conducive to walking, where people can
walk along and cross the road, where the roadside becomes a place
where people want to be. The two most effective methods to achieve
these goals are to minimize the footprint dedicated to motor vehicle
traffic and to slow down the speed of moving traffic. This approach
allows the designer to use many features that enhance the walking
environment, such as trees, curb extensions, and street furniture, which
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in turn slow traffic: a virtuous cycle. All streets should have sidewalks
except for rural roads and shared-space streets.
See Chapter 6, “Universal Pedestrian Access,” for specifics of
sidewalk design and Chapter 7, “Pedestrian Crossings,” for specifics
of pedestrian crossings.

Bicyclists
All streets should be designed with the expectation that bicyclists will use
them. This does not mean every street needs a dedicated bicycle facility,
nor will every road accommodate all types of bicyclists. Minimizing
the footprint dedicated to motor vehicle traffic and slowing down
the speed of moving traffic benefits bicyclists. Chapter 8, “Bikeway
Design,” describes in greater detail the various types of bikeways and
their application. Ideally, all multi-lane streets should have bike lanes.
On multi-lane streets where bike lanes aren’t feasible because of space
constraints, other bikeway treatments should be applied.

Public Transportation
Designing for transit vehicles on roadways takes into consideration
many factors. Buses have operational characteristics that resemble
trucks - they usually operate in mixed traffic, they stop and start often
for passengers, and they must be accessible to people boarding the
bus. The consequences for roadway design include lane width (in most
cases buses can operate safely in travel lanes designed for passenger
cars), intersection design (turning radius or width of channelization
lane), signal timing (often adjusted to give transit an advantage—
queue jumping), pedestrian access (crossing the street at bus stops),
sidewalk design (making room for bus shelters in the furniture zone),
and bus stop placement and design (farside/nearside at intersections,
bus pullouts, or bulb outs).
Chapter 9, “Transit Accommodations,” describes in greater detail these
and other design and operational considerations. Where express
bus service or Bus Rapid Transit is provided, exclusive bus lanes are
desirable. These have unique operating characteristics that are beyond
the scope of this manual.
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Design Vehicles
The design vehicle influences several geometric design features
including lane width, corner radii, median nose design, and other
intersection design details. Designing for a larger vehicle than necessary
is undesirable, due to the potential negative impacts larger dimensions
may have on pedestrian crossing distances and the speed of turning
vehicles. On the other hand, designing for a vehicle that is too small
can result in operational problems if larger vehicles frequently use the
facility.
For design purposes, the WB-40 (wheel-base 40 feet) is appropriate
unless larger vehicles are more common. On bus routes and truck
routes, designing for the bus (CITY-BUS or similar) or large truck (either
the WB-50 or WB-62FL design vehicle) may be appropriate, but only
at intersections where these vehicles make turns. For example, for
intersection geometry design features such as corner radii, different
design vehicles should be used for each intersection or even each
corner, rather than a “one-size-fits-all” approach, which results in
larger radii than needed at most corners. The design vehicle should
be accommodated without encroachment into opposing traffic lanes.
It is generally acceptable to have encroachment onto multiple samedirection traffic lanes on the receiving roadway.
Furthermore, it may be inappropriate to design a facility by using a
larger “control vehicle,” which uses the street infrequently, or infrequently
makes turns at a specific location. An example of a control vehicle is
a vehicle that makes no more than one delivery per day at a business.
Depending on the frequency, by under designing the control vehicle
can be allowed to encroach on opposing traffic lanes or make multiplepoint turns.

Traffic Volume and Composition
Traffic volume data collection is an integral part of transportation
planning and decision making. Traffic volume data are collected for
various periods of the day depending on the purpose for which the data
is used. For most analyses it is necessary to collect peak period and
daily traffic. Peak period traffic could be further divided into morning
(a.m.), mid-day (m.d.), and evening (p.m.) peak periods. Daily traffic
data is also called average daily traffic (ADT). Other types of data
collected are annual daily traffic, average annual daily traffic, average
weekday traffic, hourly traffic (usually at intersections), and short-term
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counts as required. There are special types of traffic volume counts
such as vehicle classification counts and average vehicle occupancy.
The traffic volumes collected are also used for a variety of studies,
including forecasting. Traffic volume on a segment of a road or at an
intersection can be collected either manually or by using tubes.
The ADT volume is the most commonly collected traffic volume data.
The ADT provides both the peak period traffic and the total daily traffic
for analysis purposes. Typical ADT data for a central business district
(CBD) will show an a.m., mid-day, and p.m. peak volume, which
clearly indicates the typical usage of the CBD.
Vehicle classification counts are conducted on a daily basis to determine
the types of vehicles using the roadway. The vehicle classification
devices currently in use accurately record axle impulses, but do not
provide consistent and accurate interpretation of axle impulses into
classification of vehicles when vehicles (typically in urban areas) are
traveling at speeds below 25 mph. The Federal Highway Administration
(FHWA) has classified trucks into several categories based on the
number of axles.
Turning movement volumes are collected at intersections to record the
various turning movements. The collection of data on turning movements
allows determining the level of service and making improvements to
the intersection to reduce delay and idling for all vehicles. The data
collected on traffic volumes and turning movements helps to determine
the number of travel lanes needed.

Design Speed
The application of design speed for living streets is philosophically
different than for conventional transportation practices. Traditionally,
the approach for setting design speed is to use as high a design speed
as practical. This has many negative effects. Speed kills places as well
as people, and places efficiency over access. Because high design
speeds reduce access to places on foot, they degrade the social and
retail life of a street and devalue the adjacent land. Local economies
thrive on attracting people.
In contrast to this approach, the goal for living streets is to establish a
design speed that creates a safer and more comfortable environment
for motorists, pedestrians, and bicyclists. This approach also increases
access to adjacent land, thereby increasing its value, and therefore
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High auto level of service with low
multi-modal level of service
(Credit: Dan Burden)

is appropriate for the surrounding context. For living streets, design
speeds of 20 to 35 mph are desirable. Alleys and narrow roadways
intended to function as shared spaces may have design speeds as low
as 10 mph. Design speed does not determine nor predict exactly at
what speed motorists will travel on a roadway segment; rather, design
speed determines which design features are allowable (or mandated).
Features associated with high-speed designs, such as large curb radii,
straight and wide travel lanes, ample clear zones (no on-street parking
or street trees), guardrails, etc., degrade the walking experience and
make it difficult to design living streets. In the end, the design of the
road encourages high speeds and creates a vicious cycle. A slower
design speed allows the use of features that enhance the walking
environment, such as small curb radii, narrower sections, trees, onstreet parking, curb extensions, and street furniture, which in turn slow
traffic: a virtuous cycle.

Movement Types
The following movement types are used to describe the expected driver
experience on a given street and the design speed for pedestrian safety
and mobility established for each of these movement types. They are
also used to establish the components and criteria for design of living
streets.
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•

Yield: Drivers must proceed slowly and with extreme care
and must yield in order to pass a parked car or approaching
vehicle. This is the functional equivalent of traffic calming.
With a design speed of less than 20 mph, this type should
accommodate bicycling through the use of shared lanes.

•

Slow: Drivers can proceed carefully with an occasional stop
to allow a pedestrian to cross or another car to park. Drivers
should feel uncomfortable exceeding design speed due to the
presence of parked cars, a feeling of enclosure, tight turn radii,
and other design elements. With a design speed of 20 to 25
mph, this type should accommodate bicycling through the use
of shared lanes.

•

Low: Drivers can expect to travel generally without delay at the
design speed; street design supports safe pedestrian movement
at the higher design speed. This movement type is appropriate
for streets designed to traverse longer distances or that connect
to higher intensity locations. With a design speed of 30 to 35
mph, this type can accommodate bicycling with the use of bike
lanes.

Design speeds higher than 35 mph should not normally be used within
communities, or in Transects T-3 and above. Speeds greater than 30
mph or 35 mph violate the principles of living streets.
Communities that have streets functioning at speeds greater than 35
mph may want to adopt a goal to re-design the corridor to reduce
the speed to 35 mph or less. The increase in motorist travel time due
to the speed reduction is usually insignificant because communities
designed with living streets are generally compact. When the speed
reduction cannot be achieved, measures to improve pedestrian safety
for those crossing the corridor should be evaluated and installed when
appropriate.

Multi-Modal Level of Service
Municipalities use qualitative assessments to describe the perceived
service a street provides to the people using the facility. The quality of
service has conventionally been obtained using Level of Service (LOS)
measurements. LOS assesses delay for motorists along a roadway
section or at a signalized intersection. The LOS is defined using letters
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A to F, where LOS F denotes the greatest delay and LOS A no delay.
The LOS is used to develop solutions to improve the existing system to
achieve the desired LOS. This convention considers quality of service
for only automobiles and other vehicles (commercial) using the roadway
system. The Highway Capacity Manual (HCM) provides details of the
LOS computations for roadways and intersections.
Since traveled ways are used by different modes, the multimodal level
of service (MMLOS) was developed under National Cooperative
Highway Research Program (NCHRP) project 3-70. The MMLOS was
developed for urban streets and it is currently designed for analysis of
steady state conditions during a specified analysis period. MMLOS
applies to urban streets with all modes of travel (cars, pedestrians,
transit, and bicycles) and assesses the impacts of facility design and
operation on all users except for commercial vehicles. The MMLOS
analysis provides a tool to predict travel perceptions of quality of
service.
The MMLOS for the four modal usages is output as numerical ratings,
which are converted into the traditional A to F letter grade system. Table
4.1 indicates the MMLOS letter grade equivalents of the numerical
values obtained.

High multi-modal level of service
(Credit: Ryan Snyder)
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Table 4.1 MMLOS Letter Grade Equivalents

MMLOS Modal Output

MMLOS Letter Grade

Model <= 2.0

A

2.0 < Model <= 2.75

B

2.75 < Model <= 3.50

C

3.50 < Model <= 4.25

D

4.25 < Model <= 5.00

E

Model > 5.0

F

Source: NCHRP-Web Only Document 128: Multimodal level of service analysis for urban streets:
User Guide, 2009.
Notes:
1. If any directional segment hourly volume/capacity ratio (v/c) exceeds 1.0 for any mode, that
direction of street is considered to be operating at LOS F for that mode of travel for its entire length
(regardless of the computed LOS).
2. If the movement of any mode is legally prohibited for a given direction of travel on the street,
then the LOS for that mode is LOS “F” for that direction.

For conducting MMLOS it is necessary to select a roadway segment
that has signalized intersections, transit usage, bicycle riders, and
pedestrians. The segment could have 5 to 6 signals in the selected
section. The data required for conducting MMLOS includes street
geometrics, such as number of through lanes, width of lanes, median
width, bike lane, shoulder width, parking lane width, sidewalk
width, right turn lanes, transit stops, and signalized and un-signalized
intersections. The methodology provides some basic default values for
use, which can be found in the reference provided at the end of this
chapter.
By conducting an MMLOS analysis of existing roadway segments, the
agency will be able to identify the deficiency in the system for all the
modes. Using the results to change the analyzed street segment will
improve the system for all users. The result should lead to very different
decisions than would be made under the traditional LOS assessment.
Using LOS as the measurement, municipalities typically remedy low
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LOS by widening streets, flaring intersections, and other measures
designed to improve the flow of autos. In contrast, applying MMLOS
can lead to improvements for pedestrians, bicyclists, and transit users.

Access Management
A major challenge in street design is balancing the number of access
points to a street. As discussed in Chapter 3, “Street Networks and
Classifications,” there are many benefits of well-connected street
networks. On the other hand, most conflicts between users occur
at intersections and driveways. The presence of many driveways in
addition to the necessary intersections creates many conflicts between
vehicles entering or leaving a street and bicyclists and pedestrians
riding or walking along the street. When possible, new driveways
should be minimized and old driveways should be eliminated or
consolidated, and raised medians should be placed to limit left turns
into and out of driveways.

Before

After

Adding medians and consolidating driveways to manage access
(Credit: Michele Weisbart)
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Reconstructed corner with fewer, narrower driveways
(Credit: Michele Weisbart)

Corner with many wide driveways
(Credit: Michele Weisbart)

Access management through limiting driveways and providing raised
medians has many benefits:

•

The number of conflict points is reduced, especially by replacing
center-turn lanes with raised medians since left turns by motorists
account for a high number of crashes with bicyclists and
pedestrians.

•

Pedestrian crossing opportunities are enhanced with a raised
median.

•

Universal access for pedestrians is easier, since the sidewalk is
less frequently interrupted by driveway slopes.

•

Fewer driveways result in more space available for higher and
better uses.

•

Improved traffic flow may reduce the need for road widening,
allowing part of the right-of-way to be recaptured for other
users.
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Possible Negatives of Access Management
The following possible negative effects of management should be
considered and addressed:

CROSS SECTIONAL
ELEMENTS

•

Streamlining a street may increase motor vehicle speeds and
volumes, which can be detrimental to other users.

•

Reduced access to businesses may require out-of-direction travel
for all users, including walkers and bicyclists.

•

Concrete barriers and overly-landscaped medians act as
barriers to pedestrian crossings. Medians should be designed
with no more than normal curb height and with landscaping
that allows pedestrians to see to the other side.

•

Adjacent land uses can experience decreased access. This
can impact businesses as well as residents. Careful planning of
access management considers this.

Living street design treats streets as part of the public realm. The street
portion of the public realm is shaped by the features and cross section
elements used in creating the street. Attention to what features are
included, where they are placed, and how the cross section elements
are assembled is necessary.

On-Street Parking

Reverse-in angled parking: Boise, ID
(Credit: Dan Burden)
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On street parking can be important in the urban environment for the
success of the retail businesses that line the street and to provide a
buffer for pedestrians and help calm traffic speeds. On-street parking
occupies about half the surface area per car compared to off-street,
which requires driveways and aisles for access and maneuvering.
However, cities should manage demand for on-street parking by
charging market-rate prices. Free or underpriced parking encourages
people to drive instead of taking transit, biking, or walking. Parking
expert Donald Shoup recommends setting variable parking prices
to target a 15 percent vacancy rate for curb parking. In addition to
encouraging people to curtail driving, it also creates turnover that
benefits retailers by making convenient parking available for short
shopping trips.
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Parking assist lane
(Credit: Michael Wallwork)

Where angle parking is proposed for on-street parking, designers
should consider the use of reverse-in angle (or front out) parking in lieu
of front-in angled parking. Motorists pulling out of reverse-in angled
parking can better see the active street they are entering. This is
especially important to bicyclists. Moreover, people exiting cars do
so on the curb side and aren’t likely to step into an active travel lane.
Another tool for on-street parking is the park assist lane. Often when
on-street parking is provided on busy roads, drivers find it difficult
to enter and leave their parked vehicle. Where space is available,
consideration should be given to adding a park assist lane between
the parking lane and travel way to provide 3 feet of space so car
doors can be opened and vehicles can enter or depart with a higher
degree of safety and less delay. Bike lanes can serve this function as
well. Parking assist lanes also narrow the feel of the travel lane and
slow traffic.
Table 4.2 below details recommended parking lane widths for slow
and low movement types.
Table 4.2 Parking Lane Widths

Movement Type

Design Speed

Parking Lane Width

Slow

20-25 mph

Angle: 16.5’ (60°); 15’ (45°)

Slow

20-25 mph

Parallel: 7 feet

Low

30-35 mph

Parallel: 7-8 feet
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Bicycle Facilities
Bicycle facilities within the traveled way may include bicycle lanes,
bicycle boulevards, other types of shared roadways (with or without
shared lane markings), and cycle tracks. See Chapter 8, “Bikeway
Design,” for design recommendations for these facilities.

Transit Facilities
Transit accommodations within the traveled way may include dedicated
transit lanes, bus bulbs, bus pullouts, and other features. See Chapter
9, “Transit Accommodations,” for design recommendations for these
features.

Travel Lanes
Travel lane widths should be provided based on the context and desired
speed for the area that the street is located in. Table 4.3 shows lane
widths and the associated speeds that are appropriate. In low speed
urban environments, lane widths are typically measured to the curb
face instead of the edge of the gutter pan. Consequently, when curb
sections with gutter pans are used, the vehicle, bike, and parking lane
all include the width of the gutter pan.

Below: Wide two-lane street
(Credit: Ryan Snyder)
Below, right: Narrow two-lane street
(Credit: Michael Ronkin)

4 – 16

In order for drivers to understand how fast they should drive, lane
widths have to create some level of driver discomfort when driving too
fast. The presence of on-street parking is important in achieving the
speeds shown in Table 4.3. When designated bike lanes or multi-lane
configurations are used, there is more room for large vehicles, such as
buses, to operate in, but car drivers will feel more comfortable driving
faster than is desired.

MODEL DESIGN MANUAL for Living Streets
103

Chapter 4. Traveled Way
Design
Table 4.3 Travel Lane Widths and Associated Design Speeds

Movement Type

Design Speed

Travel Lane Width

Yield

Less than 20 mph

N/A

Slow

20-25 mph

9** - 10 feet

Low

30-35 mph

10 - 11 *** feet

*Yield streets are typically residential two-way streets with parking on one or both sides. When the street is parked on both sides,
the remaining space between parked vehicles (12 feet minimum) is adequate for one vehicle to pass through. Minimum width for a
yield street with parking on both sides should be 26 feet curb face to curb face. Minimum width for a yield street with parking on
one side should be 20 feet curb face to curb face, which allows for two 10-foot lanes when the street is not parked.
**9’ requires a design exemption.
***Generally, 10-foot lanes are preferred. Where heavy bus or truck traffic exists, 11-foot lanes may be considered.

Alleys can be designed as one-way or two-way. Right-of-way width
should be a minimum of 20 feet with no permanent structures located
within the right-of-way that would interfere with vehicle access to
garages or parking spaces, access for trash collection, and other
operational needs. Pavement width should be a minimum of 12 feet.
Coordination with local municipalities on operational requirements is
essential to ensure that trash collection and fire protection services can
be completed.

Turn Lanes
The need for turn lanes for vehicle mobility should be balanced with the
need to manage vehicle speeds and the potential impact on the border
width such as sidewalk width. Turn lanes tend to allow higher speeds
to occur through intersections, since turning vehicles can move over to
the turn lane, allowing the through vehicles to maintain their speed.
Left-turn lanes are considered to be acceptable in an urban environment
since there are negative impacts to roadway capacity when left turns
block the through movement of vehicles. Sometimes just a left-turn
pocket is sufficient, just long enough for one or two cars to wait out of
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traffic. The installation of a left-turn lane can be beneficial when used to
perform a road diet such as reducing a four lane section to three lanes
with the center lane providing for turning movements.
In urban places, normally no more than one left-turn lane should be
provided. While right turns from through lanes may delay through
movements, they also create a reduction in speed due to the slowing of
turning vehicles. The installation of right-turn lanes increases the crossing
distance for pedestrians and the speed of vehicles; therefore, exclusive
right turn lanes should rarely be used except at “T” intersections. When
used, they should be mitigated with raised channelization islands. See
Chapter 5, “Intersection Design,” for more details.

Medians
Medians used on urban streets provide access management by limiting
left turn movements into and out of abutting development to select
locations where a separate left turn lane or pocket can be provided.
The reduced number of conflicts and conflict points decreases vehicle
crashes, provides pedestrians with a refuge as they cross the road, and
provides space for landscaping, lighting, and utilities. These medians
are usually raised and curbed. Landscaped medians enhance the street
or help to create a gateway entrance into a community.
Medians can be used to create tree canopies over travel lanes,
contributing to a sense of enclosure. As shown in Table 4.4, medians
vary in width. Recommended widths depend on available right-ofway and function. Because medians require a wider right-of-way,
the designer must weigh the benefits of a median with the issues of
pedestrian crossing: distance, speed, context, and available roadside
width.

Well-designed street medians bring
multiple benefits (Credit: Dan Burden)
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Table 4.4 Median Types and Widths

Median Type

Minimum Width

Recommended Width

Median for access control

4 feet

6 feet

Median for pedestrian refuge

6 feet

8 feet

Median for trees and lighting

6 feet [1]

10 feet [2]

Median for single left-turn lane 10 feet [3]

10 feet [2]

Median for single left-turn lane 16 feet [4]
and pedestrian refuge

16 feet

Table Notes
[1] Six feet measured curb face to curb face is generally considered the minimum width for proper growth of small caliper trees (less than
4 inches).
[2] Wider medians provide room for larger caliper trees and more extensive landscaping.
[3] A 10-foot lane provides for a turn lane without a concrete traffic separator.
[4] Includes a 10-foot turn lane and a 6-foot pedestrian refuge.

MODEL DESIGN MANUAL for Living Streets

106

4 – 19

Chapter 4. Traveled Way Design

Sample Cross Sections
Municipalities that are developing new subdivisions or brand new streets through second-generation
development (see Chapter 14, “Retrofitting Suburbia”) can create new street standards based on the
information above. Sample curb-to-curb cross sections for the basic street typologies are shown in the
diagrams below. These are only samples; other cross sections using the above guidance are also acceptable.
When adopting standards for new streets, local jurisdictions should also include the sidewalks as an integral
part of the street and use the guidance provided in Chapter 6, “Universal Pedestrian Access.”In built out
places, rigid street standards are often impractical. Curb-to-curb widths are set, buildings exist and rights-ofway don’t allow for adhering to full cross-section standards. Municipalities may want to reconfigure streets
by reassigning space to make streets more closely meet the principles of living streets. In these cases, they
can apply the principles along with the minimum and recommended widths given above. The following
diagrams provide examples of how some of these apply.

Residential street

4 – 20

Residential street with inset parking
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Avenue

Avenue with medians interspersed with turn
lanes
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Avenue with median

Boulevard
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Boulevard with colored bike lanes and inset parking

Boulevard with bus lanes
Sample standard street cross sections.
(Credit: Michele Weisbart)
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In built out places, rigid street standards are often impractical. Curb-to-curb widths are set, buildings exist and
rights-of-way don’t allow for adhering to full cross-section standards. Municipalities may want to reconfigure
streets by reassigning space to make streets more closely meet the principles of living streets. In these cases,
they can apply the principles along with the minimum and recommended widths given above. The following
diagrams provide examples of how some of these apply.

Existing 46’-wide avenue

Existing 50’ avenue
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Option 1: Restripe to add bike lanes
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Option 2: Add median

Existing 56’-wide main street

Reduce travel lanes and add reverse-in angled
parking with curb extensions large enough for
café seating
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Existing 60’-wide avenue or boulevard

Option 1: Reduce travel lanes and add bike lanes

Option 2: Reduce travel lanes and add median
islands interspersed with turn lanes; add
interspersed landscaped curb extensions to inset
parking
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Existing 66’-wide boulevard

Existing 88’-wide boulevard
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Narrow travel lanes to add bike lanes

Narrow travel lanes to add colored bike lanes
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OTHER GEOMETRIC
DESIGN ELEMENTS

Vertical Alignment
The American Association of State Highway and Transportation
Officials (AASHTO) Geometric Design of Highways and Streets
manual (AASHTO Green Book) provides acceptable values for
designing vertical curves for living streets. The values used in design
of vertical curve design should be selected based on the design
speed appropriate for the context of the street. Using higher values
can contribute to increased vehicle speeds and may require increased
modification to the natural terrain, increasing negative impacts to the
natural environment.

Horizontal Alignment
The AASHTO Green Book provides appropriate values for designing
horizontal curves for living streets. The values used in horizontal curve
design should be selected based on the design speed appropriate for
the context of the street. Using higher values can contribute to increased
vehicle speeds and also impacts the character of the street. Larger
horizontal curves also create a more “suburban” or “rural” highway
feel.

Sight Distance
Stopping Sight Distance
The AASHTO Green Book provides appropriate values for designing
stopping sight distance for living streets. The 2004 AASHTO Guide for
Achieving Flexibility in Highway Design is based on the latest research
concerning the establishment of stopping sight distance. The document
states that the established values for stopping sight distance are very
conservative and provide adequate flexibility without creating increased
crash risk. Consequently, appropriate design speed selection is critical
to avoid overly negative impacts such as unnecessarily limiting onstreet parking and tree planting.
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Intersection Sight Distance
Intersection sight distance should be calculated in accordance with the
AASHTO Green Book using the design speed appropriate for the street
being evaluated. When executing a crossing or turning maneuver onto
a street after stopping at a stop sign, stop bar, or crosswalk, drivers
will move slowly forward to obtain sight distance (without intruding
into the crossing travel lane) stopping a second time as necessary.
Therefore, when curb extensions are used or on-street parking is in
place, the vehicle can be assumed to move forward on the second
step movement, stopping just shy of the travel lane, increasing the
driver’s potential to see further than when stopped at the stop bar. As a
result, the increased sight distance provided by the two step movement
allows parking to be located closer to the intersection.

Horizontal Clearance/Clear Zone
Horizontal clearance is the lateral distance from a specified point on
the roadway, such as the edge of the travel lane or face of the curb,
to a roadside feature or object. The clear zone is the relatively flat
unobstructed area that is to be provided for safe use by errant vehicles.
In urban areas, horizontal clearance based on clear zone requirements
for rural and suburban highways is not practical because urban areas
are characterized by more bicyclists and pedestrians, lower speeds,
more dense abutting development, closer spaced intersections and
accesses to property, higher traffic volumes, and restricted right-of-way.
Therefore, streets with curbs and gutters in urban areas do not have
sufficiently wide roadsides to provide clear zones. Consequently, while
there are specific horizontal clearance requirements for these streets,
they are based on clearances for normal operation and not based
on maintaining a clear roadside for errant vehicles. The minimum
horizontal clearance is 1.5 feet measured from the face of the curb.
This is primarily intended for sign posts and poles, so they aren’t hit by
large vehicles with overhangs maneuvering close to the curb.
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Traveled Way Lighting
Pedestrians are disproportionately hit when visibility is poor: at dusk,
night, and dawn. Many crossings are not well lit. Providing illumination
or improving existing lighting increases nighttime safety at intersections
and midblock crossings, as motorists can better see pedestrians.
Pedestrian scale lighting along sidewalks provides greater security,
especially for people walking alone at night.
Transit stops require both kinds of lighting: strong illumination of the
traveled way for safer street crossing, and pedestrian scale illumination
at the stop or shelter for security.
FHWA-HRT-08-053, Informational Report on Lighting Design for
Midblock Crosswalks, (April 2008) is a very good resource. It also
contains very useful information about lighting design for pedestrians
at intersections.
If bus stops are present between roadway sections, it is necessary
to illuminate the roadway and the bus stop. The lighting at the bus
stop is essential to provide safety for transit users. Bus stops have high
pedestrian activity; therefore, it is necessary to provide adequate
lighting at these facilities.
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MODEL PROJECT

La Jolla
La Jolla Boulevard in the Bird Rock neighborhood of San Diego is
an example of the conversion of a five-lane road. Due to parents’
complaints that they had to drive their children across the road, a
community charrette was organized in 2002. As a result, a new
concept was developed that included a median, one 11-foot travel
lane in each direction, park assist lanes next to the parallel parking
lane on the east side, and a wider park assist lane next to the angled
parking on the west side of the street. The five intersections that were
controlled by two or four-way stop control and signals were converted
to single lane roundabouts.
The project was opened in stages and completed in August 2008.
Although the traffic volumes have decreased because of the recession
from 22,000 vehicles per day to 17,000 vehicles per day, the
pedestrian and bicycle volumes have increased enormously (City of
San Diego traffic counts and traffic webcam, 2010).

La Jolla Boulevard intersection before and after roundabout: San Diego, CA (Credit: Michael Wallwork)
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INTRODUCTION

Most conflicts between roadway users occur at intersections, where
travelers cross each other’s path. Good intersection design indicates
to those approaching the intersection what they must do and who
has to yield. Exceptions to this include places where speeds are low
(typically less than 18 mph) or where a shared space design (“naked
streets”) causes users to approach intersections with caution. Conflicts
for pedestrians and bicyclists are exacerbated due to their greater
vulnerability, lesser size, and reduced visibility to other users.
This chapter describes design considerations in intersection geometry
and intersection signalization, as well as roundabouts and other features
to improve safety, accessibility, and mobility for all users. The benefits
and constraints of each feature are examined and the appropriate use
and design of each feature are described.

ESSENTIAL
PRINCIPLES OF
INTERSECTION
DESIGN

The following principles apply to all users of intersections:

•

Good intersection designs are compact.

•

Unusual conflicts should be avoided.

•

Simple right-angle intersections are best for all users since many
intersection problems are worsened at skewed and multi-legged
intersections.

•

Free-flowing movements should be avoided.

•

Access management practices should be used to remove
additional vehicular conflict points near the intersection.

•

Signal timing should consider the safety and convenience of all
users and should not hinder bicycle or foot traffic with overly
long waits or insufficient crossing times.

Intersection geometry is a critical element of intersection design,
regardless of the type of traffic control used. Geometry sets the basis
for how all users traverse intersections and interact with each other. The
principles of intersection geometry apply to both street intersections
and freeway on- and off-ramps.

5–2
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INTERSECTION
GEOMETRY

Lively intersection (Credit: Dan Burden)

Intersection Skew
Skewed intersections are generally undesirable and introduce the
following complications for all users:

•

The travel distance across the intersection is greater, which
increases exposure to conflicts and lengthens signal phases for
pedestrians and vehicles.

•

Skews require users to crane their necks to see other approaching
users, making it less likely that some users will be seen.

•

Obtuse angles encourage speeding.

To alleviate the problems with skewed intersections, several options are
available:
•

Every reasonable effort should be made to design or redesign
the intersection closer to a right angle. Some right-of-way may
have to be purchased, but this can be offset by the larger area
no longer needed for the intersection, which can be sold back
to adjoining property owners or repurposed for a pocket park,
rain garden, greenery, etc.
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Realigning the skewed intersection
in the graphic on the left to the rightangle connection in the graphic on the
right results in less exposure distance
and better visibility for all users
(Credit: Michele Weisbart)

•

Pedestrian refuges should be provided if the crossing distance
exceeds approximately 40 feet.

•

General use travel lanes and bike lanes may be striped
with dashes to guide bicyclists and motorists through a long
undefined area.

Multi-leg intersections (more than two approaching roadways) are
generally undesirable and introduce the following complications for
all users:

•

Multiple conflict points are added as users arrive from several
directions.

•

Users may have difficulty assessing all approaches to identify
all possible conflicts.

•

At least one leg will be skewed.

•

Users must cross more lanes of traffic and the total travel distance
across the intersection is increased.

To alleviate the problems with multi-leg intersections, several options
are available:

5–4

•

Every reasonable effort should be made to design the intersection
so there are no more than four legs. This is accomplished by
removing one or more legs from the major intersection and
creating a minor intersection further up or downstream.

•

As an alternative, one or more of the approach roads can be
closed to motor vehicle traffic, while still allowing access for
pedestrians and bicyclists.

•

Roundabouts should be considered.
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•

Pedestrian refuges should be created if the
crossing distance exceeds approximately 40
feet.

•

General use travel lanes and bike lanes may
be striped with dashes to guide bicyclists and
motorists through a long undefined area.

Corner Radii
This intersection geometry feature has a significant
impact on the comfort and safety of non-motorized
users. Small corner radii provide the following
benefits:

Tighter corner radii reduce crossing distance and slow
turning traffic (Credit: Michele Weisbart)
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•

Smaller, more pedestrian-scale intersections
resulting in shorter crossing distances

•

Slower vehicular turning speeds

•

Reduced pedestrian crossing distance and
crossing time

•

Better geometry for installing perpendicular
ramps for both crosswalks at each corner

•

Simpler, more appropriate crosswalk
placement, in line with the approaching
sidewalks

When designing corner radii for complete streets,
the default design vehicle should be the passenger
(P) vehicle. Therefore, the default corner radius is
15 feet. Larger design vehicles should be used only
where they are known to regularly make turns at the
intersection, and corner radii should be designed
based on the larger design vehicle traveling at crawl
speed. In addition, designers should consider the
effect that bicycle lanes and on-street parking have
on the effective radius, increasing the ease with
which large vehicles can turn.
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Encroachment by large vehicles is acceptable onto
multiple receiving lanes. When a design vehicle
larger than the passenger (P) vehicle is used, the
truck or bus should be allowed to turn into all
available receiving lanes. As described in Chapter
4, “Traveled Way Design,” larger, infrequent
vehicles (the “control vehicle”) can be allowed to
encroach on multiple departure lanes and partway
into opposing traffic lanes.

Curb Extensions
The effective corner radius controls turning speeds and the
ability of large vehicles to turn (Credit: Michele Weisbart)

Where on-street parking is allowed, curb extensions
should be considered to replace the parking lane
at crosswalks. Curb extensions should be the same
width as the parking lane. The appropriate corner
radius should be applied based on the guidance in
the section above. Due to reduced road width, the
corner radius on a curb extension may need to be
larger than if curb extensions were not installed.

Curb extensions offer many benefits related to
livability:

Corner radii can be kept smaller by allowing trucks and
buses to turn into multiple receiving lanes
(Credit: Michele Weisbart)

5–6

•

Reduced pedestrian crossing distance
resulting in less exposure to vehicles and
shorter pedestrian clearance intervals at
signals

•

Improved visibility between pedestrians and
motorists

•

A narrowed roadway, which has a potential
traffic calming effect

•

Additional room for street
landscaping, and curb ramps

•

Slower turning vehicles

•

Additional on-street parking potential due to
improved sight lines at intersections. Since
curb extensions allow pedestrians to walk out

furniture,
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toward the edge of the parking lane without
entering the roadway, pedestrians can better
see vehicles and motorists can better see
pedestrians.

•

Management of streetwater runoff

To fully achieve livability goals, the curb extension
and parking area can be integrated into the furniture
zone portion of the sidewalk corridor. This technique
involves using similar surface materials for the curb
extension, parking area, and the sidewalk as shown
in the figure below. Instead of the curb extensions
appearing to jut out into the street, the parking
appears as “parking pockets” in the furniture zone.
To reinforce this design where street grades permit,
the gutter line and drainage grates should be placed
between the travel lane and the parking lane/curb
extensions. This is called a “valley gutter” and creates
a stronger visual cue separating the parking lane
from the bicycle lane or travel lane. It can sometimes
allow existing drainage infrastructure to be left in
place.

Curb extensions improve sight distance between
pedestrians and motorists, possibly allowing additional onstreet parking (Credit: Michele Weisbart)

Integrating curb extensions and on-street
parking into the sidewalk corridor
enhances pedestrian safety and the
walking experience
(Credit: Michele Weisbart)
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An example of integrating curb
extensions and parking into the
sidewalk corridor by placing
a valley gutter between the
parking and the traveled way
(Credit: Michele Weisbart)

5–8

Crosswalk and Ramp Placement
Crosswalks and ramps at intersections should be placed so they provide
convenience and safety for pedestrians. The following recommended
practices will help achieve these goals:

•

Allow crossings on all legs of an intersection, unless there are
no pedestrian accessible destinations on one or more of the
corners. Closing a crosswalk usually results in a pedestrian
either walking around several legs of the intersection, exposing
them to more conflicts, or crossing at the closed location, with
no clear path or signal indication as to when to cross.

•

Provide marked crosswalks at signalized intersections.

•

Place crosswalks as close as possible to the desire line of
pedestrians, which is generally in line with the approaching
sidewalks.

•

Provide as short as possible a crossing distance to reduce the
time that pedestrians are exposed to motor vehicles; this is
usually as close as possible to right angles across the roadway,
except for skewed intersections.
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•

Ensure that there are adequate sight lines between pedestrians
and motorists. This typically means that the crosswalks should
not be placed too far back from the intersection.

•

When a raised median is present, extend the nose of the
median past the crosswalk with a cut-through for pedestrians.

•

Provide one ramp per crosswalk (two per corner for standard
intersections with no closed crosswalks). Ramps must be entirely
contained within a crosswalk (the crosswalk can be flared to
capture a ramp that cannot be easily relocated). Align the
ramp run with the crosswalk when possible, as ramps that are
angled away from the crosswalk may lead some users into
the intersection. At intersections where roads are skewed or
where larger radii are necessary for trucks, it can be difficult to
determine the best location for crosswalks and sidewalk ramps.
In these situations, it is important to balance the recommended
practices above. Tighter curb radii make implementing these
recommendations easier, especially Recommendations 3, 4,
and 5.

One curb ramp per crosswalk should
be provided at corners. Ramps should
align with sidewalks and crosswalks
(Credit: Michele Weisbart)
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On-Street Parking Near Intersections
On-street parking should be positioned far enough away from
intersections to allow for good visibility of pedestrians preparing to
cross the street. Curb extensions allow parking to be placed closer to
the intersection.

Right-Turn Channelization Islands
Right-turn lanes should generally be avoided as they increase the size of
the intersection, the pedestrian crossing distance, and the likelihood of
right-turns-on-red by inattentive motorists who do not notice pedestrians
on their right. However, where there are heavy volumes of right turns
(approximately 200 vehicles per hour or more), a right-turn lane may be
the best solution to provide additional vehicle capacity without adding
additional lanes elsewhere in the intersection. For turns onto roads with
only one through lane and where truck turning movements are rare,
providing a small corner radius at the right-turn lane often provides the
best solution for pedestrians’ safety and comfort.
At intersections of multi-lane roadways where trucks make frequent right
turns, a raised channelization island between the through lanes and the
right-turn lane is a good alternative to an overly large corner radius and
enhances pedestrian safety and access. If designed correctly, a raised
island can achieve the following objectives:

5 – 10

•

Allow pedestrians to cross fewer lanes at a time

•

Allow motorists and pedestrians to judge the right turn/
pedestrian conflict separately

•

Reduce pedestrian crossing distance, which can improve signal
timing for all users

•

Balance vehicle capacity and truck turning needs with
pedestrian safety

•

Provide an opportunity for landscape and hardscape
enhancement
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The following design practices for right-turn lane channelization islands
should be used to provide safety and convenience for pedestrians,
bicyclists, and motorists:

•

Provide a yield sign for the slip lane

•

Provide at least a 60-degree angle between vehicle flows,
which reduces turning speeds and improves the yielding driver’s
visibility of pedestrians and vehicles

•

Place the crosswalk across the right-turn lane about one car
length back from where drivers yield to traffic on the other
street, allowing the yielding driver to respond to a potential
pedestrian conflict first, independently of the vehicle conflict,
and then move forward, with no more pedestrian conflict

These goals are best accomplished by creating an island that is roughly
twice as long as it is wide. The corner radius will typically have a long
radius (150 feet to 300 feet) followed by a short radius (20 feet to 50
feet). When creating this design, it is necessary to allow large trucks
to turn into multiple receiving lanes. This design is often not practical
for right-turn lanes onto roads with only one through lane. This right-turn
channelization design is different from designs that provide free-flow
movements (through a slip lane) where right-turning motorists turn into
an exclusive receiving lane at high speed. Right turns should be signalcontrolled in this situation to provide for a signalized pedestrian walk
phase.

Traffic channelization is an effective mitigation strategy
when intersection radii reduction is not an option
(Credit: Michele Weisbart)
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Sharper angles of slip lanes are important to slow cars and increase visibility (Credit: Michele Weisbart)

YIELD AND STOP
CONTROLLED
INTERSECTIONS

5 – 12

Intersection control options include the following:

•

Yield control, which is under-utilized and should be considered
to reduce unnecessary stops caused by the overuse of STOP
signs.

•

Uncontrolled intersections are yield controlled by default.

•

Two-way stop control, the most common form of intersection
control. This is also an overused device. At many intersections
a neighborhood traffic calming circle is a preferable and more
effective option.

•

All-way stops are often overused, incorrectly, to slow traffic. The
use of all-way stops should be consistent with the MUTCD. At
many intersections a neighborhood traffic calming circle is a
preferable and a more effective option.
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SIGNALIZED
INTERSECTIONS

Signalized intersections provide unique challenges and opportunities
for livable communities and complete streets. On one hand, signals
provide control of pedestrians and motor vehicles with numerous
benefits. Where signalized intersections are closely spaced, signals
can be used to control vehicle speeds by providing appropriate
signal progression on a corridor. Traffic signals allow pedestrians and
bicyclists to cross major streets with only minimal conflict with motor
vehicle traffic. On the other hand, traffic signals create challenges for
non-motorized users. Signalized intersections often have significant
turning volumes, which conflict with concurrent pedestrian and bicycle
movements. In many cases, roundabouts offer safer, more convenient
intersection treatment than signals.
To improve livability and pedestrian safety, signalized intersections
should

•

Provide signal progression at speeds that support the target
speed of a corridor whenever feasible

•

Provide short signal cycle lengths, which allow frequent
opportunities to cross major roadways, improving the usability
and livability of the surrounding area for all modes

•

Ensure that signals detect bicycles

•

Place pedestrian signal heads in locations where they are
visible

•

At locations with many crossing pedestrians, time the pedestrian
phase to be on automatic recall, so pedestrians don’t have to
seek and push a pushbutton.

•

Where few pedestrians are expected and automatic recall of
walk signals is not desirable, place pedestrian pushbuttons in
convenient locations, using separate pedestals if necessary.
Use the recommendations regarding pushbutton placement for
accessible pedestrian signals found in the Manual on Uniform
Traffic Control Devices (MUTCD).

•

Include pedestrian signal phasing that increases safety and
convenience for pedestrians, as discussed in more detail below
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Operational Design
Approximately 2 percent of intersections are signalized, and
approximately 20 percent of all intersection crashes occur at signalized
intersections. Unfortunately, in many locations signalization is the only
option because of right-of-way limitations, high vehicle volumes, and
the need to create gaps to provide reasonable operation for all users.
Pole-mounted signal
(Credit: Ryan Snyder)

Over the years, the most common signal hardware has changed from
post-mounted signals to overhead mast arms. This change has lifted
drivers’ eyes upward and created a situation in many east/west streets
where drivers must look toward a rising or setting sun that can block
vision of a signal. In urban areas the large mast arms are intrusive. As
part of the conversion to healthier streets, changing to post-mounted
signals in urban areas could lower the cost of installing and maintaining
signals, reduce the vision intrusion, and help lower a driver’s vision
back to pedestrians. There are two advantages for pedestrians and
bicyclists to pole-mounted signals:

•

Drivers have to stop back from the crosswalk to see the indication
so they are less likely to encroach into the crosswalk, and more
likely to see pedestrians and bicyclists when turning right.

•

Mast-arm signals encourage higher speeds since drivers can
see several in a row. If they are green, drivers are more likely
to accelerate. But pole-mounted signals are only visible to drivers
closer to the intersection, causing them to drive slower on the
approach.

Phasing
A signal phase is defined as the cycle length allocated to a traffic
movement at an intersection receiving the right-of-way, or to
any combination of traffic movements receiving the right of way
simultaneously. The combination of all phases is equal to one cycle
length.

5 – 14
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Basic Signal Timing
The “timing” is the time in seconds allocated to various vehicular and
pedestrian movements. A traffic control signal transmits information to
the users by selective illumination of different color lights at a signalized
intersection. The illuminated color indicates the user should take a
specific action at the signalized intersection:
Permissive left-turn signal

•

Green time. Green time is when motorists and bicyclists may
proceed through the intersection.

•

Yellow time. Yellow time is the cycle phase before changing
to the red interval that prohibits traffic movement. It signifies to
users the light is about to turn red and they should stop if they
can safely do so, or continue proceeding if that is safer. A
properly timed yellow time interval is important to reduce signal
violations by users passing through the intersection.

•

All-red time. All-red time is that portion of a traffic cycle time
where all vehicles are prohibited from any movements at the
intersection. The all-red time follows the yellow time interval
and precedes the next green interval. The purpose of the all-red
time is to allow vehicles that entered the intersection late during
the yellow time to clear the intersection before the traffic signal
displays green time for conflicting approaches.

Protected-permissive left-turn
signal

Left-Turn Phasing
The most commonly used “left turn” phases at an intersection with a
left-turn lane are

•

Permissive. Under permissive left turn phasing, through traffic
may proceed straight through the intersection with a green
ball, as side traffic is stopped (with a red ball); the left turning
vehicles are permitted to make the turn when they find a safe
and adequate gap from the approaching vehicles. Permissive
left turn phases create conflicts with pedestrians crossing the
street as the timing puts the two on a collision course.

•

Protected-permissive. Under protected-permissive left turn
phasing, left turns are allowed to pass the intersection with a
green arrow first during the protected phase (opposing through
traffic is stopped); usually three to five vehicles are allowed in
the cycle before the left turn is changed from a left arrow to

Protected left-turn signal
(Credit: Michele Weisbart)
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a green ball, and opposing through traffic is allowed to pass
through the intersection. During the permissive phase motorists
may turn left while others go straight. Protected-permissive left
turn phases create conflicts with pedestrians crossing the street
as the timing puts the two on a collision course, especially with
left-turning drivers who arrived after the left-turn phase and are
impatient to turn left before the signal reverts to red.

•

Protected only. Under protected left turns, drivers can only turn
left with a left-turn green arrow. The protected left turns can
be either “leading” or “lagging.” A leading protected left turn
allows left-turns during the beginning of the cycle. A lagging
protected left allows left turns at the end, after opposing through
traffic has proceeded. Protected left-turn phases are preferred
to both permissive phases because they eliminate the inherent
conflict between left turning vehicles and pedestrians. Protected
left turns provide the greatest safety for pedestrians. Permissive
phases are typically used to maintain a higher LOS for motorists.

Pedestrian Phasing
Basic pedestrian signal timing principles should be combined with
innovative pedestrian signal timing techniques to enhance pedestrian
safety and convenience.
Pedestrian signal heads provide indications exclusively intended for
controlling pedestrian traffic. These signal indications consist of the
illuminated symbols of a WALKING PERSON (symbolizing WALK) and
an UPRAISED HAND (symbolizing DON’T WALK). Pedestrian signal
head indications have the following meanings:
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•

A steady WALKING PERSON (WALK) signal indication means
that a pedestrian facing the signal indication is permitted to start
to cross the roadway in the direction of the signal indication,
possibly in conflict with turning vehicles.

•

A flashing UPRAISED HAND (DON’T WALK) signal indication
means that a pedestrian shall not start to cross the roadway in
the direction of the signal indication, but that any pedestrian
who has already started to cross shall proceed to the far side
of the traveled way of the street or highway, unless otherwise
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directed by a traffic control device to proceed only to a median
or pedestrian refuge area.

•

A steady UPRAISED HAND (DON’T WALK) signal indication
means that a pedestrian shall not enter the roadway in the
direction of the signal indication.

The text below discusses the timing of each of these indicators.

Walk Interval
The WALK interval (white walking person) must typically be a minimum
of 7 seconds. However, to provide more convenience for pedestrians,
and possibly more safety due to better pedestrian behavior, the WALK
interval should be maximized using the following techniques:

•

Instead of providing the minimum WALK interval, maximize
the WALK interval within the available green interval. This
is accomplished by subtracting the necessary pedestrian
clearance interval (discussed below) from the available green
time for the concurrent vehicular movements.

•

Except at intersections where pedestrians are relatively few,
and anywhere that vehicle signals are set on fixed time, WALK
intervals should be set on “recall” so that they are automatically
provided during every signal cycle.

•

Where a major street intersects a minor side street, the WALK
interval for crossing the minor street can be set on recall,
concurrent with the green interval for the parallel through vehicle
movement, which is typically set to recall as well. This minimizes
pedestrian delay along the major street with no impact to motor
vehicle capacity.

Walk signal (Credit: Sky Yim)

Pedestrian Clearance Interval

Pedestrian countdown signals
(Credit: Sky Yim)

The procedures for calculating the timing of the pedestrian clearance
interval (flashing orange hand) are included in the MUTCD, but have
recently changed. The pedestrian clearance interval is calculated to
allow a pedestrian traveling at a walking speed of 3.5 feet per second
to travel the length of the crosswalk. The crosswalk length should
be measured from the center of one curb ramp to the center of the
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opposing curb ramp. This speed allows pedestrians, especially seniors,
children, and disabled people, to clear the intersection. The MUTCD
includes another test that requires the total of the WALK interval plus
the pedestrian clearance interval to be sufficient to allow a pedestrian
traveling at a walking speed of 3 feet per second to travel the length of
the crosswalk, measured from the top of one ramp to the bottom of the
opposing ramp. Any additional time that is required to satisfy this second
requirement should be added to the walk interval. In neighborhoods
where high numbers of slow pedestrians are present, such as near
senior centers, rehabilitation centers, and disabled centers, the interval
should be set for even slower speeds.
The MUTCD also requires that countdown pedestrian signals be installed
for all pedestrian signals. These signals count down the pedestrian
clearance interval and provide more information to pedestrians,
allowing them to more easily adjust their walking patterns to ensure
they are out of the crosswalk before the end of the pedestrian clearance
interval. Research on pedestrian countdown signals has determined

•

Pedestrians understand how they work.

•

Fewer people start walking in the pedestrian clearance interval.

•

Very few pedestrians are left in the crosswalk during the steady
orange hand.

•

Drivers don’t accelerate to beat the light.

•

Research in San Francisco shows a 25 percent reduction in all
crashes.

Other Signal Design Changes for Pedestrians
Where appropriate, use signal timing and operations techniques that
minimize conflicts with pedestrians and motor vehicles, including the
following:
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•

Protected only left-turn phases

•

Leading pedestrian intervals (LPI) where the pedestrian WALK
interval is displayed 2 to 5 seconds prior to the concurrent
green interval. This enables pedestrians to enter the crosswalk
before drivers turn, increasing their chances of being seen by
drivers.
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•

Prohibiting right-turns-on-red where there are restricted sight lines
between motorists and pedestrians, where there are an unusual
number of pedestrian conflicts with turns on red compared to
right-turns-on-green, or where a leading pedestrian interval is
used

•

Signs that remind drivers to yield to pedestrians when turning
at signals

•

Pedestrian-user-friendly-intelligent (PUFFIN) signals, which detect
slower pedestrians in crosswalks and add clearance interval
time to the pedestrian signal

•

Pedestrian scrambles, which stop traffic on all legs of the
intersection and allow pedestrians to cross diagonally, may be
used where turning vehicles conflict with very high pedestrian
volumes. Although pedestrians can cross in any direction during
the pedestrian phase, pedestrians typically have to wait for both
vehicle phases before they get the walk signal again. Scramble
intersections can incorporate a walk phase concurrent with the
green phase for pedestrians continuing along a straight path to
eliminate this delay.

Modern roundabouts are potentially the cheapest, safest, and most
aesthetic form of traffic control for many intersections. A roundabout is
an intersection design with the following characteristics and features.
Users approach the intersection, slow down, stop and/or yield to
pedestrians in a crosswalk, and then enter a circulating roadway,
yielding to drivers already in the roundabout. The circulating roadway
encircles a central island around which vehicles travel counterclockwise.
Splitter islands force drivers to turn right, and provide a refuge for
pedestrians. Deflection encourages slow traffic speeds, but allows
movement by trucks. A landscaped visual obstruction in the central
island obscures the driver’s view of the road ahead, to discourage
users from entering the roundabout at high speeds. Pedestrians are
not allowed to access the central island, which should not contain
attractions. The central island can vary in shape from a circle to a
“square-a-bout” in historic areas, ellipses at odd shaped intersections,
dumbbell, or even peanut shapes.
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Roundabout: San Diego, CA
(Credit: Michael Wallwork)

Each leg of a roundabout has a triangular splitter island that provides
a refuge for pedestrians, prevents drivers from turning left (the “wrongway”), guides drivers through the roundabout by directing them to the
edge of the central island, and helps to slow drivers. Roundabouts can
range from quite small to quite large, from a central island diameter of
about 12 feet for a traffic calming device at a neighborhood intersection
to 294 feet to the back of sidewalk on a large multi-lane roundabout.
This section of the chapter briefly describes roundabout application
and design information. For more detailed information, refer to NCHRP
Report 672, Roundabouts: An Informational Guide, Second Edition.

Advantages and Disadvantages
Roundabouts reduce vehicle-to-vehicle and vehicle-to-pedestrian conflicts
and, thanks to a substantial reduction in vehicle speeds, reduce all
forms of crashes and crash severity. In particular, roundabouts eliminate
the most dangerous and common crashes at signalized intersections:
left-turn and right-angle crashes.
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Other benefits of roundabouts include the following:

•

Little to no delay for pedestrians, who have to cross only one
direction of traffic at a time

•

Improved accessibility to intersections for bicyclists through
reduced conflicts and vehicle speeds

•

A smaller carbon footprint (no electricity is required for
operation and fuel consumption is reduced as motor vehicles
spend less time idling and don’t have to accelerate as often
from a dead stop)

•

The opportunity to reduce the number of vehicle lanes between
intersections (e.g., to reduce a five-lane road to a two-lane
road, due to increased vehicle capacity at intersections)

•

Little to no stopping during periods of low flow

•

Significantly reduced maintenance and operational costs
because the only costs are related to the landscape and litter
control

•

Reduced delay, travel time, and vehicle queue lengths

•

Lowered noise levels

•

Less fuel consumption and air pollution

•

Simplified intersections

•

Facilitated U-turns

•

The ability to create a gateway and/or a transition between
distinct areas through landscaping

•

When constructed as a part of a new road or the reconstruction
of an existing road, the cost of a roundabout is minimal and
can be cheaper than the construction of an intersection and
the associated installation of traffic signals and additional turn
lanes

•

Light rail can pass through the center of a roundabout without
delay because rail has the right of way

The primary disadvantage is that sight-impaired people can have
difficulty navigating around large roundabouts. But this can be
mitigated with ground level wayfinding devices.
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General Design Elements of Roundabouts
Central Island
The design of the central island is an important element of a roundabout.
In conjunction with well-designed approach and departure lanes, the
central island controls vehicle speeds through deflection and controls
the size of vehicles that can pass through and turn at a roundabout. It
provides space for landscaping to beautify an intersection or create a
focal point or community enhancement, but it also provides space for
the inclusion of a vertical element such as a tree, which is important in
providing long range conspicuity of a roundabout.

Single-lane roundabout
(Credit: Michele Weisbart)

Splitter Islands
Splitter islands and/or medians on each approach serve several
functions. Most importantly, they provide a refuge for pedestrians
crossing at the roundabout, breaking the crossing into two smaller
crossings. This allows pedestrians to select smaller gaps and cross more
quickly. Splitter islands and medians direct vehicles toward the edge
of the central island and limit the ability of drivers to make left turns the
wrong way into the circulating roadway. Splitter islands should have a
minimum width of 6 feet, and preferably 8 feet, from the face-of-curb
to the opposite face-of-curb.
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Truck Apron
Because central islands must be made large enough to deflect and
hence control the speed of passenger vehicles, they can limit the ability
of trucks to pass through or turn at a roundabout. To accommodate large
vehicles, a truck apron (a paved, load-bearing area) is included around
the edge of the central island. The truck apron is often paved with a
fairly rough texture, and raised enough to discourage encroachment
by smaller high-speed passenger cars. The truck apron should be 3
inches high.

Pedestrian Crossings
Pedestrian crossings are located one car length away from the
circulating roadway to shorten the crossing distance, separate vehicleto-pedestrian conflicts from vehicle-to-vehicle conflicts, and allow
pedestrians to cross between waiting vehicles.

Signing and Marking
Signing and marking should be in compliance with the current version
of the MUTCD. For detailed design guidance on roundabouts, refer
to the NCHRP Report 672, Roundabouts: An Informational Guide,
Second Edition, 2010. However, care must be taken to not oversign
roundabouts by including every sign allowed at roundabouts, except
for needed directional signs; most roundabouts are designed so their
function and use are self-explanatory.

Roundabout Design Criteria
Before starting the design of a roundabout it is very important to
determine the following:

•

The number and type of lane(s) on each approach and
departure as determined by a capacity analysis

•

The design vehicle for each movement

•

The presence of on-street bike lanes

•

The goal/reason for the roundabout, such as crash reduction,
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capacity improvement, speed control, or creation of a gateway
or a focal point

•

Right-of-way and its availability for acquisition if needed

•

The existence or lack of sidewalks

•

The approach grade of each approach

•

Transit, existing or proposed

Operations and Analysis
Roundabouts operate on the principle that drivers approach a
roundabout and look left for any approaching vehicles that could conflict
with their travel path. If there is no possible conflict, the approaching
driver can enter the roundabout without delay. If there is a vehicle, or
many conflicting vehicles, the approaching drivers stop and yield to
the conflicting vehicle(s) on their left and wait for a safe gap to enter
the roundabout.
In simple terms, a roundabout capacity analysis determines the number
of vehicles seeking to enter a roundabout from each approach and
the availability of gaps. Based on this gap acceptance analysis, the
number and type of approach and departure lanes can be determined
to provide the desired level of operation. Since roundabouts keep
traffic moving they have greater capacity than both signalized and
stop-controlled intersections. Roundabout designer Michael Wallwork
has observed about a 30 percent increase in intersection capacity with
roundabouts over traffic signals.

Single-Lane Roundabouts
Single-lane roundabouts can vary in size with central island diameters
from 12 to 90 feet to fit a wide range of intersections and accommodate
through movements and different turn movements by various design
vehicles. As such, they can be used at a large number of intersections
to achieve various objectives.
In some cases, roundabouts are constructed to accommodate through
movements by large articulated trucks but do not permit them to make
turn movements. However, they do accommodate turn movements by
single unit trucks such as ladder trucks and garbage trucks. In some
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cases, restricting or not accommodating turn movements by articulated
trucks enables the construction of a smaller roundabout without
acquisition of right-of-way and with all the benefits of roundabouts at
the cost of forcing the occasional large truck to take an alternate route.

Design
Following a careful assessment of the need to accommodate some or
all design vehicle movements and the impact of that accommodation,
the size of the roundabout is selected and a concept plan is prepared.
The concept plan is then refined with the simultaneous application of
design vehicle templates and design speed checks until a suitable
design is prepared that meets design requirements. Pedestrian and bike
facilities are as applicable and the overall design is refined with the
signing and marking, along with construction details. In some cases,
right turn lanes can be added to accommodate specific high right turn
volumes.

Multi-Lane Roundabouts
When single-lane roundabouts prove to be inadequate for the traffic
volume, consideration should be given to using roundabouts that
have two through lanes on the major street and a single lane on the
minor street with or without additional turn lanes before automatically
designing a full multilane roundabout. Because these roundabouts
are larger than single-lane roundabouts, they often accommodate all
turn movements by most large vehicles. However, it is still necessary
to confirm the size and movements by the design vehicle(s) because
these roundabouts often have to accommodate larger trucks or special
vehicles.
With many old style freeway interchanges failing, often because of a
lack of storage for turning vehicles, retrofitting a roundabout on both
sides of the freeway can reduce congestion and improve pedestrian
mobility without widening the freeway bridge. Sometimes, the retrofit
of a standard interchange with roundabouts can reduce the space
allocated to the interchange, freeing the land for other community uses.
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Multi-lane roundabout
(Credit: Michele Weisbart)

Accessibility
Multi-lane roundabouts are more complex for pedestrians and bicyclists
to use because of the additional lanes, slightly higher speeds, and
longer crossing distances. Crossing by some pedestrians with
disabilities is a more complex task. As a consequence, the current
draft (Proposed Right-of-Way Accessibility Guidelines) PROWAG
includes a requirement to install accessible pedestrian signals at all
crosswalks across any roundabout approach with two or more lanes in
one direction. The PROWAG requirement does not specify the type of
signal except that it must be accessible, including a locator tone at the
pushbutton, with audible and vibrotactile indications of the pedestrian
walk interval.

Metering signals
Often a roundabout capacity is only exceeded during one peak period
and often for only a short period. Rather than constructing a larger
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multi-lane roundabout, consideration should be given to constructing a
smaller roundabout that is adequate for 23 hours a day and adding a
metering signal for the short peak period when congestion can occur.
A metering signal is similar to ramp metering where the approaching
vehicle queue is metered and a part time signal is used to stop the
conflicting vehicle flow to allow the congested approach to enter the
roundabout. The result is a smaller, slower roundabout that is more
appropriate for all users for most of the day.

Design
Multi-lane roundabouts are more complex to design. However, the
design process is the same as for single-lane roundabouts: confirm the
design vehicle for each movement, prepare a concept plan, and refine
it with the simultaneous use of design vehicle templates or software like
AutoTURN and speed curves.

Mini-Roundabouts
Mini-roundabouts are a new form of roundabout that includes a
traversable central island and traversable splitter islands to accommodate
large vehicles.

Appropriate Applications
Mini-roundabouts are used in low-speed urban environments, where
operating speeds are 30 mph or less, and right-of-way constraints
preclude the use of a standard roundabout. The design is based on
passenger vehicles passing through the roundabout without travelling
over the central island, whereas large vehicles will turn over the central
island and in some cases, the splitter islands.

Design
The design of mini-roundabouts is similar to other roundabouts in that
the design vehicle for each movement must be determined following a
capacity analysis. The design is undertaken using the same combination
of design vehicle templates and speed curves.
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Neighborhood Traffic Circles
Neighborhood traffic circles are very small circles that are retrofitted
into local street intersections to control vehicle speeds within a
neighborhood. Typically, a tree and/or landscaping are located within
the central island to provide increased visibility of the roundabout and
enhance the intersection. Neighborhood traffic circles should generally
have similar features as roundabouts, including yield-on-entry and
painted or mountable splitter islands.
Neighborhood traffic circles should be used on low-volume,
neighborhood streets. In these environments, larger vehicles can turn
left in front of the central island.

Design
The design of neighborhood traffic circles is primarily confined to
selecting a central island size to achieve the appropriate design speed
of around 15 to 18 mph. See Chapter 10, “Traffic Calming,” for more
information.

Neighborhood traffic circle
(Credit: Ryan Snyder)
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INTRODUCTION

Nowhere is the concept of universal access more important than in
the design of the pedestrian environment. While perhaps not intuitively
obvious at first glance, this is the realm of streets with the greatest
variation in user capabilities, and thus the realm where attention
to design detail is essential to effectively balance user needs. This
is also the realm where signs and street furniture are located, and
where transitions are made between modes (e.g., driver or passenger
to pedestrian via parking, bus stop/train station, or bike rack). The
pedestrian environment includes sidewalks, curb ramps, crosswalks,
bus stops, signs, and street furniture.
Without design guidelines, sidewalks are often too narrow, utility poles
obstruct travel, steep driveway ramps are impassable to wheelchair
users, and bus stops become blocked by the disorderly placement of
shelters, poles, trash receptacles, and bike racks.
With well-defined guidelines, sidewalks are built to accommodate
pedestrians of all ages and physical abilities, and become inviting
pedestrian environments as the adjacent picture shows.
Designing the pedestrian realm for universal access enables persons
with disabilities to live independently and lead full, enriched lives; they
are able to go to work and to school, to shop, and otherwise engage in
normal activities. Moreover, walking environments that accommodate
people with disabilities improve walking conditions for everyone.
People with strollers and rolling suitcases can make their way about

Sidewalks
constructed
without
adequate
design
guidelines
Sidewalks
constructed
without
adequate
design
guidelines
(Credit:Chanda
ChandaSingh)
Singh)
Sidewalks
constructed
without
adequate
design
guidelines
(Credit:
Chanda
Singh)
Sidewalks constructed
without
adequate design
guidelines
(Credit:
Chanda
Singh)(Credit:
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with ease. Children can mature by learning to navigate through their
neighborhoods with independence. Inaccessible pedestrian networks,
on the other hand, can lead to people becoming housebound and
socially isolated, which in turn can lead to a decline in well-being and
a host of associated negative health outcomes such as depression.
This chapter describes the legal framework for accessible design
of streets and sidewalks, various users of streets and sidewalks and
their needs, and important elements of pedestrian facility design. The
chapter ends with sidewalk design guidelines for a number of street
classifications.

ESSENTIAL
PRINCIPLES OF
UNIVERSAL
PEDESTRIAN ACCESS

LEGAL FRAMEWORK

Wheelchair users need accessible
sidewalks (Credit: Dan Burden)

The following design principles inform the recommendations made
in this chapter and should be incorporated into every pedestrian
improvement:

•

The walking environment should be safe, inviting, and
accessible to people of all ages and physical abilities.

•

The walking environment should be easy to use and understand.

•

The walking environment should seamlessly connect people to
places. It should be continuous, with complete sidewalks, welldesigned curb ramps, and well-designed street crossings

Under Title II of the Americans with Disabilities Act (ADA) of 1990,
state and local governments and public transit authorities must ensure
that all of their programs, services, and activities are accessible to
and usable by individuals with disabilities. They must ensure that new
construction and altered facilities are designed and constructed to be
accessible to persons with disabilities. State and local governments
must also keep the accessible features of facilities in operable working
condition through maintenance measures including sidewalk repair,
landscape trimming, work zone accessibility, and snow removal.
Under the ADA, the U.S. Access Board is responsible for developing
the minimum accessibility guidelines needed to measure compliance
with ADA obligations when new construction and alterations projects
are planned and engineered. These guidelines for public rights-ofway are found in draft form in the Public Rights-of-Way Accessibility
Guidelines (draft PROWAG). The U.S. Department of Transportation
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has recognized this document as current best practices in
pedestrian design and has indicated its intent to adopt the final
PROWAG.
In addition to the PROWAG guidelines, Title II of the ADA also
requires states and localities to develop ADA Transition Plans
that remove barriers to disabled travel.
These plans must

•

Inventory physical obstacles and their location

•

Provide adequate opportunity for residents with
disabilities to provide input into the Transition Plan

•

Describe in detail the methods the entity will use to
make the facilities accessible

•

Provide a yearly schedule for making modifications

•

Name an official/position responsible for implementing
the Transition Plan

•

Set aside a budget to implement the Transition Plan

ADA Transition Plans are intended to ensure that existing
inaccessible facilities are not neglected indefinitely and that the
community has a detailed plan in place to provide a continuous
pedestrian environment for all residents.

Obstructions can make passage
difficult or impossible for wheelchair
users (Credit: Michael Ronkin)
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USERS AND NEEDS

To fully accommodate everybody, designers must consider the widely
varying needs and capabilities of the people in the community. People
walk at different speeds. Some are able to endure long treks, while
others can only go short distances. Some use wheelchairs and are
particularly sensitive to uneven pavement and surface materials. Others
have limited sight and rely on a cane. People’s strengths, sizes, and
judgmental capabilities differ significantly. The needs of one group
of users may be at odds with those of another group of users. For
instance, gradual ramps and smooth transitions to the street help people
in wheelchairs, but present challenges for the sight-impaired when they
can’t easily find the end of the sidewalk and beginning of the street.
The text below identifies the unique constraints individuals with different
types of disabilities and limitations face as pedestrians. Understanding
their needs will help ensure more universal design of the sidewalk
network.

People with Mobility Impairments
People with mobility impairments range from those who use assistive
devices, such as wheelchairs, crutches, canes, orthotics, and prosthetic
devices, to those who use no such devices but face constraints walking
long distances on non-level surfaces or on steep grades.
Wheelchair and scooter users are most affected by the following:

Steep cross slopes create difficulties
for wheelchair users
(Credit: Michael Ronkin)

•

Uneven surfaces that hinder movement

•

Rough surfaces that make rolling difficult and can cause pain,
especially for people with back injuries

•

Steep uphill slopes that slow the user

•

Steep downhill slopes that cause a loss of control

•

Cross slopes that make the assistive device unstable

•

Narrow sidewalks that impede the ability of users to turn or to
cross paths with others

•

Devices that are hard to reach, such as push buttons for walk
signals and doors

•

The lack of time to cross the street
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Walking-aid users are most affected by the following:

Walking-aid users need clear
sidewalks (Credit: Dan Burden)

•

Steep uphill slopes that make movement slow or impossible

•

Steep downhill slopes that are difficult to negotiate

•

Cross slopes that cause the walker to lose stability

•

Uneven surfaces that cause these users to trip or lose balance

•

Long distances

•

Situations that require fast reaction time

•

The lack of time to cross the street

Prosthesis users often move slowly and have difficulty with steep grades
or cross slopes.

People with Visual Impairments
People with visual impairments include those who are partially or fully
blind, as well as those who are colorblind. Visually impaired people
face the following difficulties:

Sight-impaired pedestrians need
additional sensory cues
(Credit: Dan Burden)

6–6

•

Limited or no visual perception of the path ahead

•

Limited or no visual information about their surroundings,
especially in a new place

•

Changing environments where they rely on memory

•

Lack of non-visual information

•

Inability to react quickly

•

Unpredictable situations, such as complex intersections that are
not at 90 degrees

•

Inability to distinguish the edge of the sidewalk from the street

•

Compromised ability to detect the proper time to cross a street

•

Compromised ability to cross a street along the correct path

•

Need for more time to cross the street
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People with Cognitive Impairments
People with cognitive impairments encounter difficulties in thinking,
learning, and responding, and in performing coordinated motor skills.
Cognitive disabilities can cause some to become lost or have difficulty
finding their way. They may also not understand standard street signs
and traffic signals. Some may not be able to read and benefit from
signs with symbols and colors.

Children and Older Adults
Children and many older adults don’t fall under specific categories
for disabilities, but must be taken into account in pedestrian planning.
Children are less mentally and physically developed than adults and
have the following characteristics:

•

Less peripheral vision

•

Limited ability to judge speed and distance

•

Difficulty locating sounds

•

Limited or no reading ability so don’t understand text signs

•

Occasional impulsive or unpredictable behavior

•

Little familiarity with traffic

•

Difficulty in carrying packages

Small children are also more difficult to see than adults.
The natural aging process generally results in at least some decline
in sensory and physical capability. As a result, many older adults
experience the following:

•

Declining vision, especially at night

•

Decreased ability to hear sounds and detect where they come
from

•

Less strength to walk up hills and less endurance overall

•

Reduced balance, especially on uneven or sloped sidewalks
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•

Slowed reaction times to dangerous situations

•

Slowed walking speed

•

Increased fragility and frailty: their bodies are more likely
to be seriously injured in a fall or vehicular crash and their
recovery becomes longer and more tenuous. This makes older
pedestrians the most vulnerable pedestrians.

To provide a seamless path of travel throughout the community that is
accessible to all, designers should consider five important elements:
sidewalks, curb ramps, crosswalks, signals, and bus stops.

PEDESTRIAN FACILITY
DESIGN

Sidewalks
Sidewalks should provide a comfortable space for pedestrians between
the roadway and adjacent land uses. Sidewalks along city streets are
the most important component of pedestrian mobility. They provide
access to destinations and critical connections between modes of
travel, including automobiles, transit, and bicycles. General provisions
for sidewalks include pathway width, slope, space for street furniture,
utilities, trees and landscaping, and building ingress/egress.
Sidewalks include four distinct zones: the frontage zone, the pedestrian
(aka walking) zone, the furniture zone, and the curb zone. The minimum
widths of each of these zones vary based on street classifications as well
as land uses. The Street Classifications section in this chapter describes
these recommendations in more detail as applied to individual cities.
The table at the end of this chapter recommends minimum widths for
each zone for different street types and land uses.

Frontage Zone
The frontage zone is the portion of the sidewalk located immediately
adjacent to buildings, and provides shy distance from buildings, walls,
fences, or property lines. It includes space for building-related features
such as entryways and accessible ramps. It can include landscaping
as well as awnings, signs, news racks, benches, and outdoor café
seating. In single family residential neighborhoods, landscaping
typically occupies the frontage zone.

6–8
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Pedestrian Zone
The pedestrian zone, situated between the frontage zone and the furniture
zone, is the area dedicated to walking and should be kept clear of all
fixtures and obstructions. Within the pedestrian zone, the Pedestrian
Access Route (PAR) is the path that provides continuous connections
from the public right-of-way to building and property entry points,
parking areas, and public transportation. This pathway is required to
comply with ADA guidelines and is intended to be a seamless pathway
for wheelchair and white cane users. As such, this route should be firm,
stable, and slip-resistant, and should comply with maximum cross slope
requirements (2 percent grade). The walkway grade shall not exceed
the general grade of the adjacent street. Aesthetic textured pavement
materials (e.g., brick and pavers) are best used in the frontage and
furniture zones, rather than the PAR. The PAR should be a minimum
of 4 feet, but preferably at least 5 feet in width to provide adequate
space for two pedestrians to comfortably pass or walk side by side.
All transitions (e.g., from street to ramp or ramp to landing) must be
flush and free of changes in level. The engineer should determine the
pedestrian zone width to accommodate the projected volume of users.
In no case will this zone be less than the width of the PAR.
Non-compliant driveways often present significant obstacles to
wheelchair users. The cross slope on these driveways is often much
steeper than the 2 percent maximum grade. Driveway aprons that
extend into the pedestrian zone can render a sidewalk impassable to
users of wheelchairs, walkers, and crutches. They need a flat plane on
which to rest all four supports (two in the case of crutches). To provide
a continuous PAR across driveways, aprons should be confined to the
furniture and curb zones.

Routing sidewalks around driveway ramps
maintains a flush surface (Credit: Dan Burden)

Routing sidewalks around driveway ramps
maintains a flush surface. (Credit: Dan Burden)
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Furniture Zone
The furniture zone is located between the curb line and the pedestrian
zone. The furniture zone should contain all fixtures, such as street trees,
bus stops and shelters, parking meters, utility poles and boxes, lamp
posts, signs, bike racks, news racks, benches, waste receptacles,
drinking fountains, and other street furniture to keep the pedestrian
zone free of obstructions. In residential neighborhoods, the furniture
zone is often landscaped. Resting areas with benches and space for
wheelchairs should be provided in high volume pedestrian districts and
along blocks with a steep grade to provide a place to rest for older
adults, wheelchair users, and others who need to catch their breath.

Curb Zone
The curb zone serves primarily to prevent water and cars from
encroaching on the sidewalk. It defines where the area for pedestrians
begins, and the area for cars ends. It is the area people using assistive
devices must traverse to get from the street to the sidewalk, so its design
is critical to accessibility.

Other Sidewalk Guidelines

6 – 10

•

Landscaped buffers or fences should separate sidewalks from
off-street parking lots or off-street passenger loading areas.

•

Pedestrian and driver sight distances should be maintained
near driveways. Fencing and foliage near the intersection
of sidewalks and driveways should ensure adequate sight
distance as vehicles enter or exit.

•

Where no frontage zone exists, driveway ramps usually violate
cross slope requirements. In these situations, sidewalks should
be built back from the curb at the driveway as shown in the
adjacent photo.
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Curb ramp components, and alternate
ramp slopes
(Credit: Michele Weisbart)

Curb Ramps
Proper curb ramp design is essential to enable pedestrians using assistive
mobility devices (e.g., scooters, walkers, and crutches) to transition
between the street and the sidewalk. These design guidelines provide
a basic overview of curb ramp design. The ADA requires installation
of curb ramps in new sidewalks and whenever an alteration is made
to an existing sidewalk or street. Roadway resurfacing is considered
an alteration and triggers the requirement for curb ramp installations
or retrofits to current standards. Curb ramps are typically installed
at intersections, mid-block crossings (including trail connections),
accessible on-street parking, and passenger loading zones and bus
stops.
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The following define the curb ramp components along with minimum
dimensions:

Parallel curb ramp
(Credit: Michele Weisbart)

6 – 12

•

Landing – the level area at the top of a curb ramp facing the
ramp path. Landings allow wheelchairs to enter and exit a curb
ramp, as well as travel along the sidewalk without tipping or
tilting. This landing must be the width of the ramp and measure
at least 4 feet by 4 feet. There should also be a level (not
exceeding a 2 percent grade) 4 foot by 4 foot bottom landing
of clear space outside of vehicle travel lanes.

•

Approach – the portion of the sidewalk on either side of the
landing. Approaches provide space for wheelchairs to prepare
to enter landings.

•

Flare – the transition between the curb and sidewalk. Flares
provide a sloped transition (10 percent maximum slope) between
the sidewalk and curb ramp to help prevent pedestrians from
tripping over an abrupt change in level. Flares can be replaced
with curb where the furniture zone is landscaped.

•

Ramp – the sloped transition between the sidewalk and street
where the grade is constant and cross slope at a minimum.
Curb ramps are the main pathway between the sidewalk and
street.

•

Gutter – the trough that runs between the curb or curb ramp and
the street. The slope parallel to the curb should not exceed 2
percent at the curb ramp.

•

Detectable Warning – surface with distinct raised areas to alert
pedestrians with visual impairments of the sidewalk-to-street
transition.

There are several different types of curb ramps. Selection should be
based on local conditions. The most common types are diagonal,
perpendicular, parallel, and blended transition. PROWAG provides
additional design guidance and curb ramp examples appropriate for
a variety of contextual constraints.
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Diagonal Curb Ramps
Diagonal curb ramps are single curb ramps at the apex of the corner.
These have been commonly installed by many jurisdictions to address
the requirements of the ADA, but have since been identified as a nonpreferred design type as they introduce dangers to wheelchair users.
Diagonal curb ramps send wheelchair users and people with strollers
or carts toward the middle of the intersection and make the trip across
longer.

Perpendicular Curb Ramps
Perpendicular curb ramps are placed at a 90-degree angle to the
curb. They must include a level landing at the top to allow wheelchair
users to turn 90 degrees to access the ramp, or to bypass the ramp
if they are proceeding straight. Perpendicular ramps work best where
there is a wide sidewalk, curb extension, or planter strip. Perpendicular
curb ramps provide a direct, short trip across the intersection.

Parallel Curb Ramps
per crosswalk
vs.
OneOne
rampramp
per crosswalk
vs. single
single
ramp
at
the
apex
ramp at the apex
(Credit:
Michele
Weisbart)
(Credit:
Michele
Weisbart)

Parallel curb ramps are oriented parallel to the street; the sidewalk
itself ramps down. They are used on narrow sidewalks where there
isn’t enough room to install perpendicular ramps. Parallel curb ramps
require pedestrians who are continuing along the sidewalk to ramp
down and up. Where space exists in a planting strip, parallel curb
ramps can be designed in combination with perpendicular ramps to
reduce the ramping for through pedestrians. Careful attention must be
paid to the construction of the bottom landing to limit accumulation of
water and/or debris.

Curb Ramp Placement
For best practices in ramp placement, refer to Chapter 5, “Intersection
Design.”
One ramp should be provided for each crosswalk, which usually
translates to 2 per corner. This maximizes access by placing ramps in
line with the sidewalk and crosswalk, and by reducing the distance
required to cross the street, compared with a single ramp on the apex.
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Table 6.1 Curb Ramp Design Standards and Guidelines

Curb Ramp Type

Perpendicular

Characteristic

ADA Standards

PROWAG

Maximum slope of ramps

8.33%

8.3%

Maximum cross-slope of 2%
ramps

2%

Maximum slope of flared 10%
sides

10%

Minimum ramp width

36”

48”

Minimum landing length

36”

48”

Minimum landing width

Diagonal (at apex)

48”

Maximum gutter slope

5%

5%

Changes in level

Flush

Flush

Truncated domes

Full depth and width

24” min.

Maximum slope of ramps

8.33%

Not allowed except
in alterations

Maximum cross-slope of 2%
ramps

2%

Maximum slope of flared 10%
sides

2%

Minimum ramp width

36”

48”

Minimum landing length

36”

48”

Minimum landing width
Maximum gutter slope

5%

2%

Changes in level

Flush

Flush

Minimum clear space

6 – 14

48”

48”
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Table 6.1 continued

Curb Ramp Type

Characteristic

ADA Standards

PROWAG

Maximum slope of ramps

8.33%

8.3%

Maximum cross-slope of 2%
ramps

2%

Maximum slope of flared 10%
sides
Parallel and
combination

Curb extensions and
built-up

Minimum ramp width

36”

Minimum landing length

36”

48”

Minimum landing width

48”

Minimum landing slope

2%

Maximum gutter slope

5%

5%

Changes in level

Flush

Flush

Truncated domes

Full depth and width

24”

Maximum slope of ramps

8.33%

8.3%

Maximum cross-slope of 2%
ramps
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A single ramp at the apex requires users to take a longer, more circuitous
travel path to the other side and causes users to travel towards the
center of the intersection where they may be in danger of getting hit
by turning cars; being in the intersection longer exposes the user to
greater risk of being hit by vehicles. A single ramp at the apex should
be avoided in new construction and may be used only for alterations
where a design exception is granted because of existing utilities and
other significant barriers. In all cases, reducing the curb radius makes
ramp placement easier.

Blended Transitions
Blended transitions are situations where either the entire sidewalk has
been brought down to the street or crosswalk level, or the street has
been brought up to the sidewalk level. They work well on large radius
corners where it is difficult to line up the crosswalks with the curb ramps,
but have drawbacks. Children, persons with cognitive impairments, and
guide dogs may not distinguish the street edge. Turning vehicles may
also encroach onto the sidewalk. For these reasons, bollards, planting
boxes, or other intermittent barriers should be installed to prevent cars
from traveling on the sidewalk. Detectable warnings should also be
placed at the edge of the sidewalk to alert pedestrians with visual
impairments of the transition to the street. Municipalities should follow
the standards and guidelines for curb ramps provided in Table 6.1.

Detectable Warnings
Because a curb ramp removes the curb that visually impaired persons
use to identify the location of a street, a detectable warning surface
must be placed at the back of the curb. This detectable strip should
be as wide as the ramp and a minimum of 24 inches deep. One
corner should be located at the back of the curb and the other corner
may be up to 5 feet from the back of the curb. These strips are most
effective when adjacent to smooth pavement so the difference is easily
detected. Color contrast is needed so partially sighted people can see
them.
The ADAAG standards for detectable warnings are as follows.

•

6 – 16

General: Detectable warnings shall consist of a surface of
truncated domes and shall meet standards for size, spacing,
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contrast and edges

•

Base diameter: 0.9 inches minimum; 1.4 inches maximum

•

Top diameter: 50 percent of base diameter minimum to 65
percent maximum

•

Height: 0.2 inches

•

Center-to-center spacing: 1.6 inches minimum to 2.4 inches
maximum

•

Base-to-base spacing: 0.65 inches minimum

•

Visual contrast: light on dark, or dark on light with adjacent
walking surface

•

Platform edges: 24 inches wide and shall extend the full public
use area of the platform

PROWAG best practices include the following.

•

Width: as wide as the ramp and 24 inches deep

•

Location: one corner at back of the curb, the other corner up to
5 feet from back of curb

•

Used at

°° The edge of depressed corners
°° The border of raised crosswalks and intersections
°° The base of curb ramps
°° The border of medians
°° The edge of transit platforms and where railroad tracks
cross the sidewalk

Signals
Signalized street crossings require special consideration of people with
disabilities. The following text provides guidance to do that.
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Crossing Times
In planning for people with disabilities, slower speeds must be
considered. This is critical in setting the timing of the walk phase of
signalized intersections. The Manual on Uniform Traffic Control Devices
(MUCTD) requires that transportation agencies use an assumed walking
speed of 3.5 feet/second for signal timing. In situations where a large
number of older adults or persons with disabilities cross, this may be
inadequate to meet their needs. Some cities instead use 2.8 feet/
second.
Cities may also use PUFFIN (Pedestrian-User-Friendly-Intelligent) traffic
signals to ensure that all pedestrians have adequate time to cross.
PUFFIN crossings use infrared monitors to detect the presence of
pedestrians in the crosswalk, and will hold the signal red for cross
traffic until the pedestrian has left the crosswalk. PUFFIN crossings help
slower pedestrians, but also help the flow of traffic because they allow
the normal pedestrian design speed to be set at a higher level.

Pedestrian-Activated Push Buttons
Pedestrian-activated traffic controls require pedestrians to push a
button to activate a walk signal. As noted in Chapter 7, “Pedestrian
Crossings,” pedestrian-activated signals are generally discouraged.
The “WALK” signal should automatically come on except under
circumstances described in that chapter. Where pedestrian-activated
traffic controls exist, they should be located as close as possible to
curb ramps without reducing the width of the path. The buttons should
be at a level that is easily reached by people in wheelchairs near the
top of the ramp. The U.S. Access Board guidelines recommend buttons
raised above or flush with their housing and large enough (a minimum
of 2 inches) for people with visual impairments to see them. The buttons
should also be easy to push.

Accessible Pedestrian Signals (APS)

Pedestrian push button placement

Pedestrian
pushMichele
button Weisbart)
placement
(Credit:
(Credit: Michele Weisbart)
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Wayfinding for pedestrians with visual impairments is significantly
improved with the use of APS at signalized intersections. In fact, APS
are the most commonly requested accommodation under Section 504
of the Rehabilitation Act of 1973. APS communicate information about
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pedestrian timing in non-visual formats such as audible tones, verbal
messages, and/or vibrating surfaces. Verbal messages provide the
most informative guidance. These devices should be installed close
to the departure location and on the side away from the center of the
intersection. Since they are typically only audible 6 to 12 feet from the
push button, 10 feet should separate two APS devices on a corner. If
two accessible pedestrian pushbuttons are placed less than 10 feet
apart or on the same pole, each accessible pedestrian pushbutton
shall be provided with a pushbutton locator tone, a tactile arrow, a
speech walk message for the WALKING PERSON (symbolizing WALK)
indication, and a speech pushbutton information message. Volumes of
the walk indication and push button locator tone shall automatically
adjust in response to ambient sound.

LAND USE AND
SIDEWALK DESIGN
GUIDELINES

The sidewalk design guidelines in this chapter integrate design and land
use to provide safe and convenient passage for pedestrians. Sidewalks
should have adequate walking areas and provide comfortable buffers
between pedestrians and traffic. These guidelines will ensure sidewalks
in all development and redevelopment provide access for people of all
ages and physical abilities.
Sidewalks will vary according to the type of street. A local street with
residences will require different sidewalk dimensions than a boulevard
with commercial establishments. The descriptions below indicate the
type of pedestrian activity expected at each of the specified land uses.
The graphics (credit Marty Bruinsma) illustrate the minimum widths of
the sidewalk zones for each of the contexts. The matrix in the following
section provides specific minimum requirements for the four sidewalk
zones according to combinations of land use and street classifications.
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Low / Medium Density Residential
These streets are typically quieter than others and generally do not
carry transit vehicles or high volumes of traffic. Pedestrians require a
pleasant walking environment within these neighborhoods, as well as
to access land uses and transit on nearby streets. Of the four sidewalk
zones, the furniture zone is often the widest, to provide room for street
trees.

6 – 20
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Medium / High Density Residential
These streets support greater volumes of pedestrians. Streets with transit
service require good pedestrian links to bus stops. The pedestrian zone
should be wider than in low/medium density residential.

Neighborhood Commercial
These streets often have grocers, laundromats, drug stores, and other
neighborhood-serving retail establishments. Sidewalks in neighborhood
commercial areas should accommodate pedestrians walking from
residences to stores. Of the four sidewalk zones, the pedestrian zone
should be the widest, with a generous frontage zone to provide room
for features next to buildings such as newspaper boxes, These sidewalks
should also be designed with the understanding that cars will cross
sidewalks as they enter and exit commercial driveways.

MODEL DESIGN MANUAL for Living Streets

168

6 – 21

Chapter 6. Universal Pedestrian Access

General / Regional Commercial
These streets have retail, office, civic, and recreational uses concentrated
along boulevards and avenues. Transit service runs along these streets
and pedestrians need buffers from traffic. Of the four sidewalk zones,
the pedestrian and furniture zones are favored. These sidewalks also
should be designed with the understanding that a significant number of
cars will cross sidewalks as they enter and exit commercial driveways.

Mixed / Multi-use
The sidewalks along these streets should support significant pedestrian
volumes due to their integrated nature and higher densities. Of the four
sidewalk zones, the pedestrian and frontage zones will be favored.
Transit service runs along these streets and sidewalks will require buffers
from traffic.

6 – 22
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Industrial
Industrial streets are zoned for manufacturing, office warehousing, and
distribution. Pedestrian volumes are likely to be lower here given that
these land uses typically employ fewer people per square foot than
general commercial areas. Employees will need good sidewalks to
get to work.

Downtown Core / Mainstreet
The downtown core or Main Street is a pedestrian-oriented area. This
is where the greatest numbers of pedestrians are encouraged and
expected. The downtown core serves as the retail, restaurant, and
entertainment center of a community. This area will need the widest
sidewalks, the widest crosswalks, the brightest street lighting, the
most furnishings, and other features that will enhance the pedestrian
environment. Of the four sidewalk zones, the pedestrian and frontage
zones will be favored, with a furniture zone wide enough for street
trees.
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Office Park

These streets are home to national and regional offices of financial
institutions, government, large companies, and other uses. Cities can
expect pedestrians during the morning and evening commutes walking
to and from their cars. Visitors will use the sidewalks throughout the day
and employees will need them during the lunch hour. The furniture zone
should provide adequate buffer from parking lots.

Public Facilities
Public facilities streets, particularly streets near schools, libraries, and
civic centers, require special attention and treatment. High pedestrian
volumes are expected during peak times, such as school pick-up
and drop-off, and during the morning and evening commute hours.
Sidewalk design should accommodate these peak travel times and
include adequate furniture zones to buffer pedestrians from the street.
Public facilities are located in various types of streets ranging from local
streets to boulevards with transit service.
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DESIGN
SPECIFICATIONS BY
ROADWAY TYPE AND
LAND USE

Table 6.2 lists minimum widths for the frontage, pedestrian, furniture,
and curb zones, as well as minimum total widths. These minimums
should not be considered the design width; in many cases, wider
zones will be needed.

Table 6.2 Sidewalk Zone Widths for Each Land Use Context

Street
Frontage: 18”
Pedestrian: 5’
Furniture: 4’

Frontage: 18”
Pedestrian: 6’
Furniture: 5’, 6’-8’ at bus
stops and where large trees
are desired
Curb: 6”
Min. Width: 13’

Frontage: 18”
Pedestrian: 6’
Furniture: 5’, 6’-8’ at bus stops
and where large trees are desired
Curb: 6”
Min. Width: 13’

Frontage: 18”
Pedestrian: 6’
Furniture: 4’, 6’-8’ at bus stops
and where large trees are desired
Curb: 6”
Min. Width: 12’

Not applicable

Frontage: 18”
Pedestrian: 6’
Furniture: 5’, 6’-8’ at bus stops
and where large trees are desired
Curb: 6”
Min. Width: 13’

Frontage: 18”
Pedestrian: 6’
Furniture: 4’, 6’-8’ at bus stops
and where large trees are desired
Curb: 6”
Min. Width: 12’

Frontage: 18”
Pedestrian: 6’
Furniture: 5’, 6’-8’ at bus
stops and where large trees
are desired
Curb: 6”
Min. Width: 13’

Frontage: 18”
Pedestrian: 6’
Furniture: 5’, 6’-8’ at bus stops
and where large trees are de- Not applicable
sired
Curb: 6”
Min. Width: 13’

Frontage: 30”, 8’ with cafe
seating
Pedestrian: 6’
Furniture: 5’, 6’-8’ at bus
stops and where large trees
are desired
Curb: 6”
Min. Width: 14’

Frontage: 30”, 8’ with cafe
seating
Pedestrian: 6’
Furniture: 4’, 6’-8’ at bus stops
and where large trees are desired
Curb: 6”
Min. Width: 13’

Mixed / Multi-use

Frontage: 18”
Pedestrian: 5’
Furniture: 4’, 6’-8’ at bus stops
and where large trees are
desired
Curb: 6”
Min. Width: 11’

Neighborhood
Commercial

Avenue

General
Commercial

Med / High
Low / Medium-Low
Density Residential Density Residential

Boulevard

Not applicable
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Min. Width: 11’

Frontage: 18”
Pedestrian: 6’
Furniture: 4’

Curb: 6”
Min. Width: 12’
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Table 6.2 continued

Public Facilities

Office Park

Transit-Oriented
Districts

Downtown Core /
Main Street

Industrial

Boulevard

6 – 26

Avenue

Street

Frontage: 18”
Pedestrian: 5’
Furniture: 5’
Curb: 18”

Frontage: 18”
Pedestrian: 5’
Furniture: 4’
Curb: 18”

Frontage: 18”
Pedestrian: 5’
Furniture: 4’
Curb: 18”

Min. Width: 13’

Min. Width: 12’

Min. Width: 12’

Frontage: 30”, 8’ with
cafe seating
Pedestrian: 6’
Furniture: 5’, 6’-8’ at bus
stops and where large
trees are desired
Curb: 6”

Frontage: 30”, 8’ with cafe
seating
Pedestrian: 6’
Furniture: 5’, 6’-8’ at bus
stops and where large trees
are desired
Curb: 6”

Frontage: 30”, 8’ with cafe
seating
Pedestrian: 6’
Furniture: 5’

Min. Width: 14’

Min. Width: 14’

Min. Width: 14’

Frontage: 30”
Pedestrian: 8’
Furniture: 5’, 6’-8’ at bus
stops and where large
trees are desired
Curb: 6”

Frontage: 30”
Pedestrian: 8’
Furniture: 5’, 6’-8’ at bus
stops and where large trees
are desired
Curb: 6”

Frontage: 18”
Pedestrian: 6’
Furniture: 5’, 6’-8’ at bus
stops and where large trees
are desired
Curb: 6”

Min. Width: 16’

Min. Width: 16’

Min. Width: 13’

Frontage: 18”
Pedestrian: 5’
Furniture: 5’

Frontage: 18”
Pedestrian: 5’
Furniture: 5’

Curb: 6”

Curb: 6”

Min. Width: 12’

Min. Width: 12’

Frontage: 30”
Pedestrian: 8’
Furniture: 5’, 6’-8’ at bus
stops and where large
trees are desired
Curb: 6”

Frontage: 30”
Pedestrian: 8’
Furniture: 5’, 6’-8’ at bus
stops and where large trees
are desired
Curb: 6”

Frontage: 18”
Pedestrian: 6’
Furniture: 5’, 6’-8’ at bus
stops and where large trees
are desired
Curb: 6”

Min. Width: 16’

Min. Width: 16’

Min. Width: 13’

Curb: 6”

Not applicable
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General Guidelines
The land uses included in the previous table cover those of most
municipalities. For those few areas not covered, the following list
provides general guidelines for sidewalks:
• The recommended minimum frontage zone width is 18 inches.

•

The recommended minimum pedestrian zone width is 5 feet.

•

The recommended minimum curb zone width is 6 inches or
18 inches where pedestrian or freight loading is expected and
may conflict with obstacles in the furniture zone.

•

The recommended minimum furniture zone width is 4 feet and
6 feet to 8 feet where bus stops exist.

•

Low curbs (3 to 4 inches high) reduce the division between
the traveled way and the sidewalk. They are favored in areas
with significant pedestrian traffic. Low curbs also improve the
geometry and feasibility of providing two perpendicular curb
ramps per corner.

Some judgment may be needed on a case-by-case basis to establish
actual widths of each of the four zones.

FOR MORE
INFORMATION

•

Primary: ADAAG/PROWAG

•

Secondary:

°° MUTCD
°° AASHTO “Green Book”
°° FHWA’s Designing Sidewalks and Trails for Access
°° NCHRP Project 20-7 (232) ADA Transition Plans: Guide to
Best Management Practices
°° NCHRP Project 3-62, Guidelines for Accessible Pedestrian
Signals
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INTRODUCTION

Walking requires two important features in the built environment:
people must walk along streets and they must get across streets.
Crossing a street should be easy, safe, convenient, and comfortable.
While pedestrian behavior and intersection or crossing design affect
the street crossing experience, motorist behavior (whether and how
motorists stop for pedestrians) is the most significant factor in pedestrian
safety.
A number of tools exist to improve pedestrian safety and to make crossing
streets easier. Effective traffic management can address concerns about
traffic speed and volume. A motorist driving more slowly has more time
to see, react, and stop for a pedestrian. The number of pedestrians
also influences motorists; in general, motorists are more aware of
pedestrians when more people walk. Most tools to address crossing
challenges are engineering treatments, but tools from the enforcement,
education, and planning toolboxes are also important.
Providing marked crosswalks is only one of the many possible
engineering measures. When considering how to provide safer
crossings for pedestrians, the question should not be: “Should I provide
a marked crosswalk?” Instead, the question should be: “What are the
most effective measures that can be used to help pedestrians safely
cross the street?” Deciding whether to mark or not mark crosswalks
is only one consideration in creating safe and convenient pedestrian
crossings.
This chapter describes a number of measures to improve pedestrian
crossings, including marked and unmarked crosswalks, raised crossing
islands and medians, and lighting.

Crossings are a necessary part of the
pedestrian experience (Credit: Sky Yim)
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ESSENTIAL
PRINCIPLES OF
PEDESTRIAN
CROSSINGS

The following principles should be incorporated into every pedestrian
crossing improvement:

•

Pedestrians must be able to cross roads safely. Cities have an
obligation to provide safe and convenient crossing opportunities.

•

The safety of all street users, particularly more vulnerable groups,
such as children, the elderly, and those with disabilities, and
more vulnerable modes, such as walking and bicycling, must
be considered when designing streets.

•

Pedestrian crossings must meet accessibility standards and
guidelines.

Curb extensions and median make
crossing four-lane streets safer and
more manageable
(Credit: Dan Burden)

Real and perceived safety must be considered when designing
crosswalks—crossing must be “comfortable.” A “safe” crossing that no
one uses serves no purpose.

•

Crossing treatments that have the highest crash reduction factors
(CRFs) should be used when designing crossings.

•

Safety should not be compromised to accommodate traffic flow.

•

Good crossings begin with appropriate speed. In general,
urban arterials should be designed to a maximum of 30 mph or
35 mph (note: 30 mph is the optimal speed for moving motor
vehicle traffic efficiently).

•

Every crossing is different and should be selected and designed
to fit its unique environment.
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The following issues should also be considered when planning and
designing crossings:

•

Ideally, uncontrolled crossing distances should be no more
than 21 feet, which allows for one 11-foot lane and one 10foot lane. Ideally, streets wider than 40 feet should be divided
(effectively creating two streets) by installing a median or two
crossing islands.

•

The number of lanes should be limited to a maximum of three
lanes per direction on all roads (plus a median or center turn
lane).

•

There must be a safe, convenient crossing at every transit stop.

•

Double (or triple) left or right turns concurrent (permissive) with
pedestrian crossings at signalized intersections must never be
allowed.

•

Avoid concurrent movements of motor vehicles and people at
signalized intersections.

•

People should never have to wait more than 90 seconds to
cross at signalized intersections.

•

Pedestrian signals should be provided at all signalized crossings
where pedestrians are allowed.

Lively streets with many pedestrians
indicate a walkable neighborhood:
Hong Kong (Credit: Ryan Snyder)
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PERFORMANCE
MEASURES

Performance measures establish how well a crossing is performing. In
all cases, baseline data should be collected to allow for before and
after analysis. Performance measures for pedestrian crossings include
the following:
The number of pedestrians crossing at a particular crossing location
goes up.

•

The pedestrian crash rates go down (for an accurate
determination, entire corridors should be analyzed since
crashes at any one location may be infrequent).

•

Pedestrian fatalities and serious injuries should decrease.

The numbers of children, seniors, and people with disabilities crossing
the street should reflect their percentage in the larger population.

PEDESTRIAN
CROSSING TOOLBOX

•

The speed of motorists either turning at an intersection or
traveling at a mid-block crossing goes down.

•

Motorists do not block intersections (including crosswalks).

•

At uncontrolled intersections, the percentage of motorists who
stop for pedestrians goes up (measure compliance with stop or
yield requirement in local vehicle code).

Many engineering measures may be used at a pedestrian crossing,
depending on site conditions and potential users. Marked crosswalks
are commonly used at intersections and sometimes at mid-block
locations. Marked crosswalks are often the first measure in the toolbox
followed by a series of other measures that are used to enhance and
improve marked crosswalks. The decision to mark a crosswalk should
not be considered in isolation, but rather in conjunction with other
measures to increase awareness of pedestrians. Without additional
measures, marked crosswalks alone may not increase pedestrian
safety, particularly on multi-lane streets.
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Marked Crosswalks
Crosswalks are present by law at all intersections, whether marked
or unmarked, unless the pedestrian crossing is specifically prohibited.
At mid-block locations, crosswalks only exist where marked. At these
non-intersection locations, the crosswalk markings legally establish the
crosswalk. Crosswalks should be considered at mid-block locations
where there is strong evidence that pedestrians want to cross there, due
to origins and destinations across from each other and an overly long
walking distance to the nearest controlled crossing. Marked crosswalks
alert drivers to expect crossing pedestrians and direct pedestrians to
desirable crossing locations. Although many motorists are unaware
of their precise legal obligations at crosswalks, the California Vehicle
Code requires drivers to yield to pedestrians in any crosswalk, whether
marked or unmarked. Marking crosswalks at every intersection is not
necessary or desirable.

Crosswalk Markings
According to the MUTCD, the minimum crosswalk marking shall consist
of solid white lines. They shall not be less than 6 inches or greater than
24 inches in width.

Placement
The best locations to install marked crosswalks are

7–6

•

All signalized intersections

•

Crossings near transit locations

•

Trail crossings

•

High land use generators

•

School walking routes

•

When there is a preferred crossing location due to sight distance

•

Where needed to enable comfortable crossings of multi-lane
streets between controlled crossings spaced at convenient
distances
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Controlled Intersections
Intersections can be controlled by traffic signals or STOP signs. Marked
crosswalks should be provided on all intersection legs controlled by
traffic signals, unless the pedestrian crossing is specifically prohibited.
Marked crosswalks may be considered at STOP-controlled intersections.
Factors to be considered include high pedestrian volumes, high vehicle
volumes, school zone location, high volume of elderly or disabled
users, or other safety related criteria.

Uncontrolled Intersections and Mid-block Crosswalks
Intersections without traffic signals or STOP signs are considered
uncontrolled intersections. The decision to mark a crosswalk at an
uncontrolled location should be guided by an engineering study. Factors
considered in the study should include vehicular volumes and speeds,
roadway width and number of lanes, stopping sight distance and
triangles, distance to the next controlled crossing, night time visibility,
grade, origin-destination of trips, left turning conflicts, and pedestrian
volumes. The engineering study should be based on the FHWA study,
Safety Effects of Marked Versus Unmarked Crosswalks at Uncontrolled
Locations. The following list provides some of the key recommendations
from the study:

Uncontrolled crossings of four-lane streets can be difficult to cross without special treatments like medians and
curb extensions (Credit: Michele Weisbart)
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•

It is permissible to mark crosswalks on two-lane roadways.

•

On multi-lane roadways, marked crosswalks alone are not
recommended under the following conditions (the other
tools listed in this section can be considered to enhance the
crosswalk):

o ADT > 12,000 w/o median
o ADT > 15,000 w/ median
o Speeds greater than 40 mph

Longitudinal crosswalk markings are
more visible than lateral crosswalk
markings (Credit: Michele Weisbart)

•

Raised medians can be used to reduce risk.

•

Signals or other treatments should be considered where there
are many young and/or elderly pedestrians.

Frequency of Marked Crosswalks at Uncontrolled Locations
Marked crosswalks should be spaced so people can cross at preferred
locations. If people are routinely crossing streets at non-preferred
locations, consideration should be given to installing a new crossing.
Pedestrians need crossings with appropriate devices (islands, curb
extensions, advanced yield lines, etc.) of multi-lane streets where there
are strong desire lines. Along urban streets, a well-designed crossing
should be provided at least every 1/8 mile.

High-Visibility Crosswalks

Typical crosswalk markings:
Continental, Ladder, Staggered
Continental (Credit: Michele Weisbart)

Because of the low approach angle at which pavement markings are
viewed by drivers, the use of longitudinal stripes in addition to or in
place of transverse markings can significantly increase the visibility of a
crosswalk to oncoming traffic. While research has not shown a direct
link between increased crosswalk visibility and increased pedestrian
safety, high-visibility crosswalks have been shown to increase motorist
yielding and channelization of pedestrians, leading the Federal
Highway Administration to conclude that high-visibility pedestrian
crosswalks have a positive effect on pedestrian and driver behavior.
Colored and stamped crosswalks should only be used at controlled
locations.

7–8
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Example of staggered continental
crosswalk (Credit: Michael Ronkin)

Staggered longitudinal markings reduce maintenance since they avoid
vehicle wheel paths.

Crosswalks and Accessibility
The Pedestrian Access Route continues through the crosswalk and
must conform to the surface condition, width, and slope requirements
discussed in Chapter 6, “Universal Pedestrian Access.”
Longitudinal crosswalk markings provide the best visibility for pedestrians
with limited vision.
Decorative crosswalk pavement materials should be chosen with care to
ensure that smooth surface conditions and high contrast with surrounding
pavement are provided. Textured materials within the crosswalk are
not recommended. Without reflective materials, these treatments are
not visible to drivers at night. Decorative pavement materials often
deteriorate over time and become a maintenance problem while
creating uneven pavement. The use of color or material to delineate
the crosswalks as a replacement of retro-reflective pavement marking
should not be used, except in slow speed districts where intersecting
streets are designed for speeds of 20 mph or less.

Raised Crossing Islands/Medians

Decorative crosswalk treatments made
of distinctive materials can become
uneven over time
(Credit: Ryan Snyder)

Raised islands and medians are the most important, safest, and most
adaptable engineering tool for improving street crossings. Note on
terminology: a median is a continuous raised area separating opposite
flows of traffic. A crossing island is shorter and located just where a
pedestrian crossing is needed. Raised medians and crossing islands
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Staggered median crossing
(Credit: Marcel Schmaedick)

are commonly used between intersections when blocks are long (500
feet or more in downtowns) and in the following situations:

•

Speeds are higher than desired

•

Streets are wide

•

Traffic volumes are high

•

Sight distances are poor

Raised islands have nearly universal applications and should be placed
where there is a need for people to cross the street. They are also used
to slow traffic.

Medians and crossing islands
allow pedestrians to complete
the crossing in two stages
(Credit: Michele Weisbart)
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Reasons for Efficacy
Their use changes a complex task, crossing a wide street with traffic
coming from two opposing directions all at once, into two simpler and
smaller tasks. With their use, conflicts occur in only one direction at a
time, and exposure time can be reduced from more than 20 seconds
to just a few seconds.
On streets with traffic speeds higher than 30 mph, it may be unsafe to
cross without a median island. At 30 mph, motorists travel 44 feet each
second, placing them 880 feet out when a pedestrian starts crossing
an 80-foot wide multi-lane road. In this situation, this pedestrian may
still be in the last travel lane when the car arrives there; that car was
not within view at the time he or she started crossing. With an island
on multi-lane roadways, people would cross two or three lanes at
a time instead of four or six. Having to wait for a gap in only one
direction of travel at a time significantly reduces the wait time to cross.
Medians and crossing islands have been shown to reduce crashes by
40 percent (Federal Highway Administration, Designing for Pedestrian
Safety course).
As a general rule, crossing islands are preferable to signal-controlled
crossings due to their lower installation and maintenance cost, reduced
waiting times, and their safety benefits. Crossing islands are also used
with road diets, taking four-lane undivided, high-speed roads down to
better performing three-lane roadways (two travel lanes and a center
turn lane); portions of the center turn lane can be dedicated to crossing
islands. Crossing islands can also be used with signals.
Angled pedestrian crossings through pedestrian refuges (as shown in
the adjacent photo) force pedestrians to look for oncoming vehicles.

Angled median crossing
(Credit: Paul Zykofsky)
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Multiple tools can be employed
to improve uncontrolled crossings
(Credit: Dan Burden)

Where to Place Crossing Islands
Crossing islands are often used for trails, high pedestrian flow zones,
transit stations, schools, work centers, and shopping districts.

Design Detail
Crossing islands: Berkeley, CA
(Credit: Ryan Snyder)

Crossing islands, like most traffic calming features, perform best with
both tall trees and low ground cover. This greatly increases their visibility,
reduces surprise, and lowers the need for a plethora of signs. When
curves or hill crests complicate crossing locations, median islands are
often extended over a crest or around a curve to where motorists have
a clear (six second or longer) sight line of the downstream change
in conditions. Lighting of median islands is essential. The suggested
minimum width of a crossing island is 6 feet. When used on higher
speed roads, and where there is space available, inserting a 45-degree
bend to the right helps orient pedestrians to the risk they encounter from
motorists during the second half of their crossing.

Raised Crosswalks
Raised crosswalks slow traffic and put pedestrians in a more visible
position. They are trapezoidal in shape on both sides and have a flat
top where the pedestrians cross. The level crosswalk area must be
paved with smooth materials; any texture or special pavements used
for aesthetics should be placed on the beveled slopes, where they
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will be seen by approaching motorists. They are most appropriate in
areas with significant pedestrian traffic and where motor vehicle traffic
should move slowly, such as near schools, on college campuses, in
Main Street retail environments, and in other similar places. They are
especially effective near elementary schools where they raise small
children by a few inches and make them more visible.

Raised crosswalk: University of North
Carolina Campus, Chapel Hill, NC
(Credit: Ryan Snyder)

Curb Extensions
Curb extensions extend the sidewalk or curb line out into the parking
lane, which reduces the effective street width. Curb extensions
significantly improve pedestrian crossings by reducing the pedestrian
crossing distance, visually and physically narrowing the roadway,
improving the ability of pedestrians and motorists to see each other,
and reducing the time that pedestrians are in the street. Reducing street
widths improves signal timing since pedestrians need less time to cross.
Motorists typically travel more slowly at intersections or mid-block
locations with curb extensions, as the restricted street width sends a
visual cue to slow down. Turning speeds are lower at intersections
with curb extensions (curb radii should be as tight as is practicable).
Curb extensions also prevent motorists from parking too close to the
intersection.
Curb extensions also provide additional space for two curb ramps
and for level sidewalks where existing space is limited, increase the
pedestrian waiting space, and provide additional space for pedestrian
push button poles, street furnishings, plantings, bike parking and other

Curb extensions
(Credit: Michele Weisbart)
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Example of curb extensions
(Credit: Marcel Schmaedick)

amenities. A benefit for drivers is that extensions allow for better
placement of signs (e.g., stop signs and signals).
Curb extensions are generally only appropriate where there is an onstreet parking lane. Where street width permits, a gently tapered curb
extension can reduce crossing distance at an intersection along streets
without on-street parking, without creating a hazard. Curb extensions
must not extend into travel lanes or bicycle lanes.
Curb extensions can impact other aspects of roadway design and
operation as follows:

7 – 14

•

May impact street drainage and require catch basin relocation

•

May impact underground utilities

•

May require loss of curbside parking, though careful planning
often mitigates this potential loss, for example by relocating
curbside fire hydrants, where no parking is allowed, to a curb
extension

•

May complicate delivery access and garbage removal

•

May impact snow plows and street sweepers

•

May affect the turning movements of larger vehicles such as
school buses and large fire trucks
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Pedestrian scramble
(Credit: Dan Burden)

Pedestrian ‘Scrambles’
Exclusive pedestrian phases (i.e. pedestrian ‘scrambles’) may be used
where turning vehicles conflict with very high pedestrian volumes and
pedestrian crossing distances are short. Although pedestrians can
cross in any direction during the pedestrian phase, pedestrians typically
have to wait for both vehicle phases before they get the walk signal
again. This creates delay for pedestrians travelling straight, but can be
mitigated by allowing pedestrians continuing along the same direction
to get a WALK signal during the green signal phase and while turns
are prohibited for traffic.

Signs
Signs can provide important information to improve road safety by
letting people know what to expect, so they can react and behave
appropriately. Sign use and placement should be done judiciously, as
overuse breeds noncompliance and disrespect. Too many signs create
visual clutter.
Regulatory signs, such as STOP, YIELD, or turn restrictions, require driver
actions and can be enforced. Warning signs provide information,
especially to motorists and pedestrians unfamiliar with an area.
Advance pedestrian warning signs should be used where pedestrian
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crossings may not be expected by motorists, especially if there are
many motorists who are unfamiliar with the area. The fluorescent
yellow/green color is designated specifically for pedestrian, bicycle,
and school warning signs (Section 2A.10 of the 2009 MUTCD) and
should be used for all new and replacement installations. This bright
color attracts the attention of drivers because it is unique.
Sign R1-5 should be used in conjunction with advance yield lines, as
described below. Sign R1-6 may be used on median islands, where
they will be more visible to motorists than signs placed on the side of
the street, especially where there is on-street parking. Since California
is a “yield” state, cities should use R1-5, R1-5a, and R1-6 signs.
All signs should be periodically checked to make sure that they are in
good condition, free from graffiti, reflective at night, and continue to
serve a purpose.
All sign installations need to comply with the provisions of the MUTCD.

Advanced Yield/Stop Lines

Advanced yield markings
(Credit: Sky Yim)
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Stop lines are solid white lines 12 to 24 inches wide, extending
across all approach lanes to indicate where vehicles must stop in
compliance with a stop sign or signal. Advance stop lines reduce
vehicle encroachment into the crosswalk and improve drivers’ view of
pedestrians. At signalized intersections a stop line is typically set back
between 4 and 6 feet.
At uncontrolled crossings of multi-lane roads, advance yield lines can
be an effective tool for preventing multiple threat vehicle and pedestrian
collisions. Section 3B.16 of the MUTCD specifies placing advanced
yield markings 20 to 50 feet in advance of crosswalks, depending
upon location-specific variables such as vehicle speeds, traffic control,
street width, on-street parking, potential for visual confusion, nearby
land uses with vulnerable populations, and demand for queuing space.
Thirty feet is the preferred setback for effectiveness at many locations.
This setback allows a pedestrian to see if a car in the second (or third)
lane is stopping after a driver in the first lane has stopped.
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Advanced yield markings
(Credit: Michele Weisbart)

Lighting
Lighting is important to include at all pedestrian crossing locations for
the comfort and safety of the road users. Lighting should be present
at all marked crossing locations. Lighting provides cues to drivers to
expect pedestrians earlier.
FHWA HT-08-053, The Information Report on Lighting Design for
Mid-block Crosswalks, found that a vertical illumination of 20 lux in
front of the crosswalk, measured at a height of 5 feet from the road
surface, provided adequate detection distances in most circumstances.
Although the research was constrained to mid-block placements of
crosswalks, the report includes a brief discussion of considerations in
lighting crosswalks co-located with intersections. The same principle
applies at intersections. Illumination just in front of crosswalks creates
optimal visibility of pedestrians.
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Proper placement of crosswalk
illumination (Credit: Michele Weisbart)

Other good guidance on crosswalk lighting levels comes from the
Illuminating Engineering Society of North America (IESNA) intersection
guidance to illuminate pedestrians in the crosswalk to vehicles (see the
adjacent image). Crosswalk lighting should provide color contrast from
standard roadway lighting.

Table 7.1 Recommended Illumination by Street Type
Average Maintained Illumination at Pavement by Pedestrian
Area Classification [FC]

Functional Classification

High

Medium

Low

Major / Major (boulevard)

3.4 fc

2.6 fc

1.8 fc

Major / Collector (boulevard/avenue)

2.9 fc

2.2 fc

1.5 fc

Major / Local (avenue)

2.6 fc

2.0 fc

1.3 fc

Collector / Collector (avenue)

2.4 fc

1.8 fc

1.2 fc

Collector / Local (street)

2.1 fc

1.6 fc

1.0 fc

Local / Local (street)

1.8 fc

1.4 fc

0.8 fc

FC stands for “foot candle” and is defined as the amount of illuminance on a 1 square foot
surface of which there is uniformly distributed flux of one lumen. ANSI-IESNA RP-8-00,
“Roadway Lighting,” P. 15
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Pedestrian hybrid beacon phases
(Credit: Michele Weisbart)

Pedestrian Hybrid Beacon
A pedestrian hybrid beacon is used to warn and control traffic at an
unsignalized location so as to to help pedestrians cross a street or
highway at a marked crosswalk.
A pedestrian hybrid beacon can be used at a location that does not
meet traffic signal warrants or at a location that meets traffic signal
warrants but a decision has been made to not install a traffic control
signal. A minimum number of 20 pedestrians per hour is needed to
warrant installation. This is substantially less than the 93 minimum
needed for a signal installation.
If beacons are used, they should be placed in conjunction with signs,
crosswalks, and advanced yield lines to warn and control traffic
at locations where pedestrians enter or cross a street or highway.
A pedestrian hybrid beacon should only be installed at a marked
crosswalk.
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Installations should be done according to the MUTCD Chapter
4F, “Pedestrian Hybrid Beacons.” The California MUTCD has not
yet approved the beacons for use. Cities should follow the formal
experimental process to use these.

Rectangular Rapid Flash Beacon (RRFB)
The RRFB uses rectangular-shaped high-intensity LED-based indications,
flashes rapidly in a wig-wag “flickering” flash pattern, and is mounted
immediately between the crossing sign and the sign’s supplemental
arrow plaque.

Rectangular rapid-flash beacon (Credit: SPOT Devices)
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FHWA Evaluation of Results
The Office of Transportation Operations has reviewed available data
and considers the RRFB to be highly successful for the applications tested
(uncontrolled crosswalks). The RRFB offers significant potential safety
and cost benefits because it achieves very high rates of compliance
at a very low cost compared to other more restrictive devices such
as full mid-block signalization. The components of the RRFB are not
proprietary and can be assembled by any jurisdiction with off-the-shelf
hardware. The FHWA believes that the RRFB has a low risk of safety or
operational concerns. However, because proliferation of RRFBs in the
roadway environment to the point that they become ubiquitous could
decrease their effectiveness, use of RRFBs should be limited to locations
with the most critical safety concerns, such as pedestrian and school
crosswalks at uncontrolled locations, as tested in the experimentation.
At a recent meeting of the National Committee on Uniform Traffic
Control Devices, the Signals Technical Committee voted to endorse the
future inclusion of the RRFB for uncontrolled crosswalks into the MUTCD
and recommended that FHWA issue an Interim Approval for RRFB. This
Interim Approval allows agencies to install this type of flashing beacon,
pending official MUTCD rulemaking.

Pedestrian Toolbox for Railroad Crossings
Pedestrian crossings of railroad tracks apply a special set of tools. In
California, the California Public Utilities Commission should approve
the design before application. The following are the primary tools to
apply:

•

Pedestrian gates

•

Channelization of pedestrians through gates and across tracks

•

Warning flashers

•

Signs

•

Audible signals

More details can be found in Pedestrian Rail Crossings in California,
Richard Clark, California Public Utilities Commission, May 2008.
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ESSENTIAL
PRINCIPLES OF
BIKEWAY DESIGN

The following principles inform the recommendations made in this
chapter:

•

Bicyclists should have safe, convenient, and comfortable access
to all destinations.

•

Every street is a bicycle street, regardless of bikeway
designation.

•

Street design should accommodate all types, levels, and ages
of bicyclists.

•

Bicyclists should be separated from pedestrians.

•

Bikeway facilities should take into account vehicle speeds and
volumes, with

o Shared use on low volume, low-speed roads.
o Separation on higher volume, higher-speeds roads.

PLANNING FOR A
RANGE OF BIKEWAY
USERS

•

Bikeway treatments should provide clear guidance to enhance
safety for all users.

•

Since most bicycle trips are short, a complete network of
designated bikeways has a grid of roughly ½ mile.

Many early bikeway designs assumed that bicyclists resemble
pedestrians in their behavior. This led to undesirable situations:
bicyclists being under-served by inadequate facilities, pedestrians
resenting bicyclists in their space, and motorists being confused by
bicyclists entering and leaving the traffic stream in unpredictable ways.
Only under special circumstances (e.g., on shared-use paths or sharedspace streets) should bicyclists and pedestrians share the same space.
Bicyclists operate a vehicle and are legitimate road users, but they are
slower and less visible than motor vehicles. Bicyclists are also more
vulnerable in a crash than motorists. They need accommodation on
busy, high-speed roads and at complex intersections. In congested
urban areas, bicyclists provided with well-designed facilities can often
proceed faster than motorists.
Bicyclists use their own power, must constantly maintain their balance,
and don’t like to interrupt their momentum. Typical bicyclist speeds
range from 10 to 15 mph, enabling them to make trips of up to 5
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Plan bicycle facilities for various skill
levels (Credit: Dan Burden)

miles in urban areas in about 25 minutes, the equivalent of a typical
suburban commuter trip time. Bicyclists may wish to ride side-by-side so
they can interact socially with a riding companion.
Well-designed bicycle facilities guide cyclists to ride in a manner
that generally conforms to the vehicle code: in the same direction as
traffic and usually in a position 3 to 4 feet from the right edge of the
traveled way or parked cars to avoid debris, drainage grates, and
other potential hazards. Cyclists should be able to proceed through
intersections in a direct, predictable, and safe manner.
Cyclist skill level also provides a wide variety of speeds and expected
behaviors. Several systems of bicyclist classification are used within
the bicycle planning and engineering professions. These classifications
can be helpful in understanding the characteristics and infrastructure
preferences of different cyclists. However, these classifications may
change in type or proportion over time as infrastructure and culture
evolve. Bicycle infrastructure should use planning and designing options,
from shared roadways to separate facilities, to accommodate as many
user types as possible and to provide a comfortable experience for the
greatest number of cyclists.

MODEL DESIGN MANUAL for Living Streets

198

8–3

Chapter 8. Bikeway Design
A classification system developed by the City of Portland, Oregon,
provides the following bicycle user types:

Proficient bicycle rider
(Credit: Dan Burden)

•

Strong and Fearless. Bicyclists who will ride anywhere
regardless of roadway conditions. These bicyclists can ride
faster than other user types, prefer direct routes, and will
typically choose roadways, even if shared with vehicles, over
separate bicycle facilities such as paths. Very low percentage
of the population.

•

Enthused and Confident. This group encompasses intermediate
cyclists who are mostly comfortable riding on all types of
bicycle facilities but will usually prefer low traffic streets, bike
lanes, or separate paths when available. They may deviate
from a more direct route in favor of a preferred facility type. This
group includes commuters, utilitarian cyclists, and recreational
riders, and probably represents less than 10 percent of the
population.

•

Interested but Concerned. This user type makes up the bulk
(likely between half and two-thirds) of the cycling or potential
cycling population. They are cyclists who typically ride only
on low traffic streets or paths under favorable conditions and
weather. They perceive traffic and safety as significant barriers
towards increased use of cycling. These cyclists may become
“Enthused and Confident” with encouragement, education,
and experience.

•

No Way, No How. People in this category are not cyclists;
they perceive severe safety issues with riding in traffic and will
never ride a bicycle under any circumstances. But some may
eventually give cycling a second look and may progress to
the user types above. This group likely comprises something
between a quarter and a third of the population.

Less-experienced riders prefer paths
(Credit: Dan Burden)

BIKEWAY TYPES

8–4

A designated bikeway network provides a system of facilities that
offers enhancement or priority to bicyclists over other roadways in the
network. However, it is important to remember that all streets in a city
should safely and comfortably accommodate bicyclists, regardless of
whether the street is designated as a bikeway. Several general types
of bikeways are listed below with no implied order of preference.
In California, local jurisdictions should follow minimum width and
geometric criteria in the Highway Design Manual Chapter 1000, or
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follow proper procedures for exemptions and experiments. It should be
noted that Chapter 1000 contains minimums. Many jurisdictions read
this to mean exact dimension. In many circumstances, exceeding these
minimums provides for a more desirable bicycling environment.

Bicycle route
(Credit: Marty Bruinsma)

Shared Roadways
A shared roadway is a street in which bicyclists ride in the same travel
lanes as other traffic. There are no specific dimensions for shared
roadways. On narrow travel lanes, motorists have to cross over into
the adjacent travel lane to pass a cyclist. Shared roadways work well
and are common on low-volume, low-speed neighborhood residential
streets, rural roads, and even many low-volume highways. In California
shared roadways are known as Class III bikeways.

Bicycle Boulevards
A bicycle boulevard is a street that has been modified to prioritize
through bicycle traffic but discourage through motor vehicle traffic.
Traffic calming devices control traffic speeds and discourage through
trips by automobiles. Traffic controls limit conflicts between automobiles
and bicyclists and give priority to through bicycle movement at
intersections.

Bicycle boulevard: Portland, OR
(Credit: Ryan Snyder)
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Shoulder Bikeways
This facility accommodates bicycle travel on rural highways and country
roads by providing a suitable area for bicycling and reducing conflicts
with faster moving motor vehicles.

Bicyclist using bike lane
(Credit: Dan Burden)

Bike Lanes
Portions of the traveled way designated with striping, stencils, and
signs for preferential use by bicyclists, bike lanes are appropriate on
avenues and boulevards. They may be used on other streets where
bicycle travel and demand is substantial. Where on-street parking is
provided, bike lanes are striped on the left side of the parking lane. In
California bike lanes are designated as Class II bikeways.

Bike Lane
(Credit: Marty Bruinsma)

Cycle Tracks
Cycle tracks are specially designed bikeways separated from the
parallel motor vehicle travelway by a line of parked cars, landscaping,
or a physical buffer that motor vehicles cannot cross. Cycle tracks are
effective in attracting users who are concerned about conflicts with
motorized traffic.

Shared Use Paths

Shared-use path
(Credit: Marty Bruinsma)
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Shared use paths are facilities separated from motor vehicle traffic
by an open space or barrier, either within the highway right-of-way
or within an independent right-of-way. Bicyclists, pedestrians, joggers,
and skaters often use these paths. Shared-use paths are appropriate in
areas not well served by the street system, such as in long, relatively
uninterrupted corridors like waterways, utility corridors, and rail lines.
They are often elements of a community trail plan. Shared use paths
may also be integrated into the street network with new subdivisions
as described in Chapter 3, “Street Networks and Classifications.” In
California shared-use paths are designated as Class I bikeways.
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Example of a shared-use path:
Burbank, CA (Credit: Ryan Snyder)

Bike Routes
A term used for planning purposes or to designate recommended
bicycle touring routes, a bike route can be any bikeway type.

INTEGRATING WITH
THE STREET SYSTEM

Most bikeways are part of the street; therefore, well-connected street
systems are very conducive to bicycling, especially those with a finemeshed network of low-volume, low-speed streets suitable for shared
roadways. In less well-connected street systems, where wide streets
carry the bulk of traffic, bicyclists need supplementary facilities, such as
short sections of paths and bridges, to connect otherwise unconnected
streets.
There are no hard and fast rules for when a specific type of bikeway
should be used, but some general principles guide selection. As a
general rule, as traffic volumes and speeds increase, greater separation
from motor vehicle traffic is desirable. Other factors to consider are users
(more children or recreational cyclists may warrant greater separation),
adjacent land uses (multiple driveways may cause conflicts with shareduse paths), available right-of-way (separated facilities require greater
width), and costs.
As a general rule, designated bicycle facilities (e.g., bike lanes
and cycle tracks) should be provided on all major streets (avenues
and boulevards), as these roads generally offer the greatest level of
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directness and connectivity in the network, and are typically where
destinations are located. There are occasions when it is infeasible or
impractical to provide bikeways on a busy street, or the street does
not serve the mobility and access needs of bicyclists. The following
guidelines should be used to determine if it is more appropriate to
provide facilities on a parallel local street:

•

Conditions exist such that it is not economically or environmentally
feasible to provide adequate bicycle facilities on the street.

•

The street does not provide adequate access to destination
points within reasonable walking distances, or separated
bikeways on the street would not be considered safe.

•

The parallel route provides continuity and convenient access to
destinations served by the street.

•

Costs to improve the parallel route are no greater than costs to
improve the street.

•

If any of these factors are met, cyclists may actually prefer the
parallel local street facility in that it may offer a higher level of
comfort (bicycle boulevards are based on this approach).

Off-street paths can also be used to provide transportation in corridors
otherwise not served by the street system, such as along rivers and
canals, through parks, along utility corridors, on abandoned railroad
tracks, or along active railroad rights-of-way. While paths offer the
safety and scenic advantages of separation from traffic, they must also
offer frequent connections to the street system and to destinations such
as residential areas, employment sites, shopping, and schools. Street
crossings must be well designed with measures such as signals or
median refuge islands.
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DESIGN OF EACH
BIKEWAY TYPE

The following sections provide
design guidance for each type of
bikeway.

Shared Roadways

Shared roadway (Credit: Michele Weisbart)

Wide curb lane (Credit: Michele Weisbart)
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Shared roadways are the most
common bikeway type. There are
no specific width standards for
shared roadways. Most are fairly
narrow; they are simply the streets
as constructed. Shared roadways
are suitable on streets with low
motor vehicle speeds or traffic
volumes, and on low-volume
rural roads and highways. The
suitability of a shared roadway
decreases as motor vehicle traffic
speeds and volumes increase,
especially on rural roads with
poor sight distance.
Many local streets carry excessive
traffic volumes at speeds higher
than they were designed to carry.
These can function better as
shared roadways if traffic speeds
and volumes are reduced. For a
local street to function acceptably
as a shared roadway, traffic
volumes should not be more than
3,000 to 5,000 vehicles per
day, and speeds should be 25
mph or less. If traffic speeds and
volumes exceed those thresholds,
separated facilities (e.g., bike
lanes) should be considered or
traffic calming should be applied
to reduce the vehicle speeds/
volumes. Many traffic-calming
techniques can make these streets
more amenable to bicycling.
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Wide Curb Lanes
On streets where bike lanes would be more appropriate but with
insufficient width for bike lanes, wide curb lanes may be provided. This
may occur on retrofit projects where there are physical constraints and
all other options, such as narrowing travel lanes, have been pursued.
Wide curb lanes are not particularly attractive to most cyclists; they
simply allow a passenger vehicle to pass cyclists within a travel lane,
if cyclists are riding far enough to the right. Wide curb lanes may
also encourage higher motor vehicle speeds, which is contrary to the
design principles of this manual; wide lanes should never be used on
local residential streets. A 14 to 15-foot wide lane allows a passenger
car to pass a cyclist in the same lane. Widths 16 feet or greater
encourage the undesirable operation of two motor vehicles in one
lane. In this situation, a bike lane should be striped.

Sharrows
Shared-lane marking stencils (“SLMs,” also commonly called “sharrows”)
may be used as an additional treatment for shared roadways. The
stencils can serve a number of purposes: they remind bicyclists to ride
further from parked cars to prevent “dooring” collisions, they make
motorists aware of bicycles potentially in the travel lane, and they
show bicyclists the correct direction of travel. Sharrows installed next
to parallel parking should be a minimum distance of 11 feet from the
curb. Installing farther than 11 feet from the curb may be desired in
areas with wider parking lanes or in situations where the sharrow is best
situated in the center of the shared travel lane to promote cyclists taking
the lane. Placing the sharrow between vehicle tire tracks increases the
life of the markings and decreases long-term maintenance costs.

Centerline Removal
On streets with one travel lane in each direction, removal of the
centerline is recommended to facilitate passing of bicyclists by motor
vehicles. Motorists may be unwilling to cross over a centerline to pass
a cyclist, resulting in instances where motorists feel like they are stuck
behind a slower moving cyclist and attempt to pass the cyclist too
closely. Cyclists in these situations may feel pressured to ride to the
extreme far right or in the gutter to allow motorists to pass. Removal of
the centerline opens the entire traveled way for passing, and allows
bicyclists to position themselves at a safe and comfortable distance
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Sharrow (Credit: Michele Weisbart)

Example of a sharrow: Los Angeles, CA
(Credit: Ryan Snyder)

from the curb. Lack of centerlines is also a traffic-calming technique,
as drivers tend to drive slower without the visible separation from
oncoming traffic. The MUTCD mandates centerline stripes on urban
streets with ADT of 6,000 or more; most neighborhood streets suitable
for sharing are well below that threshold

Bicycle Boulevards
A bicycle boulevard is an enhanced shared roadway; a local street is
modified to function as a prioritized through street for bicyclists while
maintaining local access for automobiles. This is done by adding
traffic-calming devices to reduce motor vehicle speeds and through
trips, and installing traffic controls that limit conflicts between motorists
and bicyclists and give priority to through bicyclist movement.One key
advantage of bicycle boulevards is that they attract cyclists who do
not feel comfortable on busy streets and prefer to ride on lower traffic
streets. Bicycle travel on local streets is generally compatible with local
land uses (e.g., residential and some retail). Residents who want slower
traffic on neighborhood streets often like measures that support bicycle
boulevards. By reducing traffic and improving crossings, bicycle
boulevards also improve conditions for pedestrians. Successful bicycle
boulevard implementation requires careful planning with residents and
businesses to ensure acceptance.
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Components of bike boulevards (Credit: Michele Weisbart)

Elements of a Bicycle Boulevard
A successful bike boulevard includes the following design elements:

8 – 12

•

Selecting a direct and continuous street, rather than a circuitous
route that winds through neighborhoods. Bike boulevards work
best on a street grid. If any traffic diversion will likely result from
the bike boulevard, selecting streets that have parallel higherlevel streets can prevent unpopular diversion to other residential
streets.

•

Placing motor vehicle traffic diverters at key intersections to
reduce through motor vehicle traffic (diverters are designed to
allow through bicyclist movement)

MODEL DESIGN MANUAL for Living Streets
207

Chapter 8. Bikeway Design
•

Turning stop signs towards intersecting streets, so bicyclists can
ride with few interruptions

•

Replacing stop-controlled intersections with mini-circles and
mini-roundabouts to reduce the number of stops cyclists have
to make

•

Placing traffic-calming devices to lower motor vehicle traffic
speeds

•

Placing wayfinding and other signs or markings to route cyclists
to key destinations, to guide cyclists through difficult situations,
and to alert motorists of the presence of bicyclists

•

Where the bike boulevard crosses high-speed or high-volume
streets, providing crossing improvements such as

o Signals, where a traffic study has shown that a signal
will be safe and effective. To ensure that bicyclists can
activate the signal, loop detection should be installed in
the pavement where bicyclists ride.
Traffic circles allow for landscaping
opportunities (Credit: Ryan Snyder)

o Roundabouts where appropriate.
o Median refuges wide enough to provide a refuge (8
feet minimum) and with an opening wide enough to
allow bicyclists to pass through (6 feet). The design
should allow bicyclists to see the travel lanes they must
cross.

Shoulder Bikeways
Paved shoulders are provided on rural highways for a variety of safety,
operational, and maintenance reasons; they also provide a place for
bicyclists to ride at their own pace, out of the stream of motorized
traffic.
When providing shoulders for bicycle use, a minimum width of 6 feet
is recommended. This allows a cyclist to ride far enough from the edge
of pavement to avoid debris and far enough from passing vehicles to
avoid conflicts. On roads with prevailing speeds over 45 mph, 8 feet
is preferred. If there are physical width limitations, a minimum 4-foot
shoulder may be used.
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Bike Lanes
Bike lanes are a portion of the traveled way designated for preferential
use by bicyclists; they are most suitable on avenues and boulevards.
Bike lanes may also be provided on rural roads where there is high
bicycle use. Bike lanes are generally not recommended on local streets
with relatively low traffic volumes and speeds, where a shared roadway
is the appropriate facility. There are no hard and fast mandates for
providing bike lanes, but as a general rule, most jurisdictions consider
bike lanes on roads with traffic volumes in excess of 3,000-5,000 ADT
or traffic speeds of 30 mph or greater.
Bike lanes have the following advantages:

•

They enable cyclists to ride at a constant speed, especially
when traffic in the adjacent travel lanes speeds up or slows
down (stop-and-go).

•

They enable bicyclists to position themselves where they will be
visible to motorists.

•

They encourage cyclists to ride on the traveled way rather than
the sidewalk.

Bike lanes are created with a solid stripe and stencils. Motorists are
prohibited from using bike lanes for driving and parking, but may use
them for emergency avoidance maneuvers or breakdowns. Bike lanes
are one-way facilities that carry bicycle traffic in the same direction as
adjacent motor-vehicle traffic. Bike lanes should always be provided
on both sides of a two-way street. One exception is on hills where
topographical constraints limit the width to a bike lane on one side
only; the bike lane should be provided in the uphill direction as cyclists
ride slower uphill, and they can ride in a shared lane in the downhill
direction.
The minimum bike lane width is 5 feet from the face of a curb, or 4
feet on open shoulders. If on-street parking is permitted, the bike lane
should be placed between parking and the travel lane with a preferred
width of 6 feet so cyclists can ride outside the door zone. Streets
with high volumes of traffic and/or higher speeds need wider bike
lanes (6 feet to 8 feet) than those with less traffic or slow speeds. On
curbed sections, a 4-foot (minimum 3 feet) wide smooth surface should
be provided between the gutter pan and stripe. This minimum width
enables cyclists to ride far enough from the curb to avoid debris and
drainage grates and far enough from other vehicles to avoid conflicts.
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By riding away from the curb, cyclists are more visible to motorists
than when hugging the curb. Where on-street parking is permitted,
delineating the bike lane with two stripes, one on the street side and
one on the parking side, is preferable to a single stripe.

Bike Lanes on Two-Way Streets
Basic bike lanes on two-way streets comprise the majority of bike lanes.
They should follow the design guidelines for width with and without onstreet parking.

Bike Lanes on One-Way Streets
Bike lanes on one-way streets should generally be on the right side of
the traveled way and should always be provided on both legs of a
one-way couplet. The bike lane may be placed on the left of a oneway street if it decreases the number of conflicts (e.g., those caused by
heavy bus traffic or parking) and if cyclists can safely and conveniently
transition in and out of the bike lane. If sufficient width exists, the bike
lanes can be striped on both sides.

Contra-Flow Bike Lanes
Contra-flow bike lanes are provided to allow bicyclists to ride in
the opposite direction of motor vehicle traffic. They convert a oneway traffic street into a two-way street: one direction for motor
vehicles and bikes and the other for bikes only. Contra-flow lanes are
separated with yellow center lane striping. Combining both directions
of bicycle travel on one side of the street to accommodate contra-flow
movement results in a two-way cycle track.
Contra-flow bike lanes are useful where they provide a substantial savings
in out-of-direction travel with direct access to high-use destinations,
and safety is improved because of reduced conflicts compared to the
longer route. The contra-flow design introduces new design challenges
and may create additional conflict points as motorists may not expect
on-coming bicyclists.
Contra-flow bike lane design
(Credit: Michele Weisbart)
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Bike Lanes and Bus Lanes
In most instances, bicycles and buses can share the available road
space. On routes heavily traveled by both bicyclists and buses,
separation can reduce conflicts (stopped buses hinder bicycle
movement and slower moving bicycles hinder buses). Ideally, shared
bicycle/bus lanes should be 13 feet to 15 feet wide to allow passing
by both buses and bicyclists.
Separate bus lanes and bike lanes should be considered to reduce
conflicts between passengers and bicyclists, with the bus lane at the
curbside. Buses will be passing bicyclists on the right, but the fewer
merging and turning movements reduce overall conflicts.

Buffered Bike Lanes

Painted-buffer bike lanes
(Credit: Michele Weisbart)

Buffered bike lanes provide a painted divider between the bike lane
and the travel lanes. This additional space can improve the comfort of
cyclists as they don’t have to ride as close to motor vehicles. Buffered
bike lanes can also be used to slow traffic as they narrow the travel
lanes. An additional buffer may be used between parked cars and
bike lanes to direct cyclists to ride outside of the door zone of the
parked cars. Buffered bike lanes are most appropriate on wide, busy
streets. They can be used on streets where physically separating the
bike lanes with cycle tracks is undesirable for cost, operational, or
maintenance reasons.
Raised Bike Lanes
Bike lanes are typically an integral portion of the traveled way and
are delineated from motor vehicle lanes with painted stripes. Though
most bicyclists ride on these facilities comfortably, others prefer more
separation. Raised bike lanes incorporate the convenience of riding on
the street with some physical separation. This is done by elevating the
bicycle lane surface 2 to 4 inches above street level, while providing
a traversable curb to separate the bikeway from the motor vehicle
travelway. This treatment offers the following advantages:
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•

Motorists know they are straying from the travel way when they
feel the slight bump created by the curb.

•

The mountable curb allows motorists to make turns into and out
of driveways.
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•

The mountable curb allows cyclists to enter or leave the bike
lane (e.g., for turning left or overtaking another cyclist).

•

The raised bike lane drains towards the centerline, leaving it
clear of debris and puddles.

•

Novice bicyclists are more likely to ride in the bike lane, leaving
the sidewalk for pedestrians.

Raised bike lanes can be constructed at little additional expense
for new roads. Retrofitting streets with raised bike lanes is more
costly; it is best to integrate raised bike lanes into a larger project to
remodel the street due to drainage replacement. Special maintenance
procedures may be needed to keep raised bike lanes swept.

Raised bike lanes (Credit: Michele Weisbart)

Cycle Tracks
Cycle tracks, also known as protected bike lanes, are bikeways
located on or adjacent to streets where bicycle traffic is separated from
motor vehicle traffic by physical barriers, such as on-street parking,
posts/bollards, and landscaped islands. They can be well suited to
downtown areas where they minimize traffic conflicts with pedestrians.
Streets selected for cycle tracks should have minimal pedestrian
crossings and driveways. They should also have minimal loading/
unloading activity and other street activity. The cycle tracks should be
designed to minimize conflicts with these activities as well as with
pedestrians and driveways.
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Cycle tracks can be provided on new facilities, but they require
more width than other types of bikeways. They are best suited for
existing streets where surplus width is available; the combined width
of the cycle track and the barrier is more or less the width of a travel
lane. The area to be used by bicycles should be designed with
adequate width for street sweeping to ensure that debris will not
accumulate. Cycle tracks tend to work most effectively where there
are few uncontrolled crossing points with unexpected traffic conflicts.
Cycle track concerns include treatment at intersections, uncontrolled
midblock driveways and crossings, wrong-way bicycle traffic, and
difficulty accessing or exiting the facility at midblock locations. There
is some controversy regarding the comparative safety of cycle tracks.
Recent studies have concluded that cycle tracks are as safe as other
treatments when high usage is expected and when measures such
as separate signal phases for right-turning motor vehicle and through
cyclists, and left-turning cyclists and through motor vehicles, are
deployed to regulate crossing traffic.

Cycle track (Credit: Dan Burden)

Shared Use Paths
Shared use paths should be a minimum of 8 feet wide with 2 feet
of graded shoulder on each side. This width is suitable in rural or
small-town settings. Generally, 12 feet of paved path is preferred.
Wider pavement may be needed in high-use areas. Where significant
numbers of pedestrians, bicyclists, skaters, and other users use the
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paths, either wider pavement or separate walkways help to eliminate
conflicts. Most important in designing shared use paths is good design
of intersections where they cross streets. These crossing should be
treated as intersections with appropriate treatment.

INTERSECTIONS

Intersections are junctions at which different modes of transportation
meet and facilities overlap. A well-designed intersection facilitates the
interchange between bicyclists, pedestrians, motorists, and transit so
traffic flows in a safe and efficient manner. Designs for intersections
with bicycle facilities should reduce conflicts between bicyclists (and
other vulnerable road users) and vehicles by heightening visibility,
denoting a clear right of way, and ensuring that the various users are
aware of each other. Intersection treatments can resolve both queuing
and merging maneuvers for bicyclists, and are often coordinated with
timed or specialized signals.
Chapter 5, “Intersection Design,” provides general principles of
geometric design; all these recommendations will benefit cyclists. The
configuration of a safe intersection for bicyclists may include additional
elements such as color, signs, medians, signal detection, and pavement
markings. Intersection design should take into consideration existing
and anticipated bicyclist, pedestrian, and motorist movements. In all
cases, the degree of mixing or separation between bicyclists and other
modes is intended to reduce the risk of crashes and increase bicyclist
comfort. The level of treatment required for bicyclists at an intersection
will depend on the bicycle facility type used, whether bicycle facilities
are intersecting, the adjacent street function, and the adjacent land
use.
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Bikeway markings at intersections
(Credit: Michele Weisbart)

Bikeway Markings at Intersections
Continuing marked bicycle facilities at intersections (up to the
crosswalk) ensures that separation, guidance on proper positioning,
and awareness by motorists are maintained through these potential
conflict areas. The appropriate treatment for right-turn only lanes is to
place a bike lane pocket between the right-turn lane and the rightmost
through lane. If a full bike lane pocket cannot be accommodated, a
shared bicycle/right turn lane can be installed that places a standardwidth bike lane on the left side of a dedicated right-turn lane. A dashed
strip delineates the space for bicyclists and motorists within the shared
lane. This treatment includes signs advising motorists and bicyclists of
proper positioning within the lane. Sharrows are another option for
marking a bikeway through an intersection where a bike lane pocket
cannot be accommodated.
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Bike lane markings at
intersections with right-turn lanes
(Credit: Michele Weisbart)

Bike Signal Heads

Bicycle signal head: Long Beach, CA
(Credit: Charlie Gandy)

Bicycle signal heads may be installed at signalized intersections
to improve identified safety or operational problems for bicyclists;
they provide guidance for bicyclists at intersections where bicyclists
may have different needs from other road users (e.g., bicycle-only
movements and leading bicycle intervals) or to indicate separate
bicycle signal phases and other bicycle-specific timing strategies. A
bicycle signal should only be used in combination with an existing
conventional or hybrid beacon. In the United States, bicycle signal
heads typically use standard three-lens signal heads in green, yellow,
and red with a stencil of a bicycle.
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Bicycle Signal Detection
Bicycle detection is used at actuated traffic signals to alert the signal
controller of bicycle crossing demand on a particular approach. Bicycle
detection occurs either through the use of push buttons or by automated
means (e.g., in-pavement loops, video, and microwave). Inductive
loop vehicle detection at many signalized intersections is calibrated to
the size or metallic mass of a vehicle, meaning that bicycles may often
go undetected. The result is that bicyclists must either wait for a vehicle
to arrive, dismount, and push the pedestrian button (if available), or
cross illegally. Loop sensitivity can be increased to detect bicycles.
Proper bicycle detection must accurately detect bicyclists (be sensitive
to the mass and volume of a bicycle and its rider); and provide clear
guidance to bicyclists on how to actuate detection (e.g., what button to
push or where to stand). California law requires that newly constructed
actuated traffic signals and newly installed detector systems be
designed to detect bicycles.

Bike Boxes
A bike box is a designated area at the head of a traffic lane at a
signalized intersection that provides bicyclists with a safe and visible
way to get ahead of queuing traffic during the red signal phase.
Appropriate locations include:
•

At signalized intersections with high volumes of bicycles and/
or motor vehicles, especially those with frequent bicyclist leftturns and/or motorist right-turns

•

Where there may be right or left-turning conflicts between
bicyclists and motorists

•

Where there is a desire to better accommodate left-turning
bicycle traffic

•

Where a left turn is required to follow a designated bike route
or boulevard or access a shared-use path, or when the bicycle
lane moves to the left side of the street

•

When the dominant motor vehicle traffic flows right and bicycle
traffic continues through (such as at a Y intersection or access
ramp)

Bicycle box: Portland, OR
(Credit: Ryan Snyder)
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Bicycle Countdowns
Near-side bicycle signals may incorporate a “countdown to green”
display to provide information about how long until the green bicycle
indication is shown, enabling riders to push off as soon as the light
turns green.

Leading Bicycle Intervals
Based on the Leading Pedestrian Interval, a Leading Bicycle Interval
(LBI) can be implemented in conjunction with a bicycle signal head.
Under an LBI, bicyclists are given a green signal while the vehicular
traffic is held at all red for several seconds, providing a head start
for bicyclists to advance through the intersection. This treatment is
particularly effective in locations where bicyclists are required to make
a challenging merge or lane change (e.g., to access a left turn pocket)
shortly after the intersection, as the LBI would give them sufficient time
to make the merge before being overtaken by vehicular traffic. This
treatment can be used to enhance a bicycle box.

Two-Stage Turn Queue Boxes
On right side cycle tracks, bicyclists are often unable to merge into
traffic to turn left due to physical separation. This makes the provision
of two-stage left turns critical in ensuring these facilities are functional.
The same principles for two-stage turns apply to both bike lanes and
cycle tracks. While two-stage turns may increase bicyclist comfort in
many locations, this configuration will typically result in higher average
signal delay for bicyclists due to the need to receive two separate
green signal indications (one for the through street, followed by one for
the cross street) before proceeding.
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Colored bicycle lanes (Credit: Michele Weisbart)

Green-colored bicycle lanes: San Francisco, CA
(Credit: San Francisco Municipal Transportation
Agency)

Colored Pavement Treatments
Pavement coloring is useful for a variety of applications in conjunction
with bicycle facilities. The primary goal of colored pavements is to
differentiate specific portions of the traveled way, but colored pavements
can also visibly reduce the perceived width of the street.
Colored pavements are used to highlight conflict areas between bicycle
lanes and turn lanes, especially where bicycle lanes merge across motor
vehicle turn lanes. Colored pavements can be used in conjunction with
sharrows (shared lane markings) in heavily used commercial corridors
where no other provisions for bicycle facilities are evident.
While a variety of colored treatments have been used, the trend is
for spring green as the preferred color for bicycle facilities of this
type, especially in areas where conflicts or shared use is intended.
Maintenance of color and surface condition are considerations.
Traditional traffic paints and coatings can become slippery. Long life
surfaces with good wet skid resistance should be considered.

8 – 24
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Wayfinding
The ability to navigate through a region is informed by landmarks,
natural features, signs, and other visual cues. Wayfinding is a costeffective and highly visible way to improve the bicycling environment
by familiarizing users with the bicycle network, helping users identify
the best routes to destinations, addressing misperceptions about time
and distance, and helping overcome a barrier to entry for infrequent
cyclists (e.g., “interested but concerned” cyclists).
Wayfinding signs: Seattle, WA
(Credit: Ryan Snyder)

A bikeway wayfinding system is typically composed of signs indicating
direction of travel, location of destinations, and travel time/distance to
those destinations; pavement markings indicating to bicyclists that they
are on a designated route or bike boulevard and reminding motorists to
drive courteously; and maps providing users with information regarding
destinations, bicycle facilities, and route options.

Legal Status
As of the writing of this manual, a number of the designs discussed
above, including cycle tracks, buffered bike lanes next to on-street
parking, conflict zone colored bike lanes, bike boxes, and colored
treatments of travel lanes with sharrows, have not yet been recognized
by the Federal MUTCD, AASHTO, or the California MUTCD and
are considered experimental treatments. These devices appear to be
promising improvements in bicycle access and safety as they have
been widely used in Europe and experimented with in the U.S. Any
jurisdiction wishing to use these treatments should follow the appropriate
experimental procedures.

Bicycle Parking

Inverted U Bike Rack (Credit: Sky Yim)

Secure bicycle parking at likely destinations is an integral part of
a bikeway network. Bicycle thefts are common and lack of secure
parking is often cited as a reason people hesitate to ride a bicycle.
The same consideration should be given to bicyclists as to motorists,
who expect convenient and secure parking at all destinations. Bicycle
parking should be located in well-lit, secure locations close to the main
entrance of a building, no further from the entrance than the closest
automobile parking space. Bike parking should not interfere with
pedestrian movement.
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Bike racks along sidewalks should support the bicycle well, and make
it easy to lock a U-shaped lock to the frame of the bike and the rack.
The two samples below show an “inverted –U” rack and an art design
rack: both meet these criteria. Refer to the APBP Bike Parking Guidelines
for additional information.

Maintenance

Bicycle racks can double as
public art: Los Angeles, CA
(Credit: Sky Yim)

Maintenance is a critical part of safe and comfortable bicycle
access. Two areas that are of particular importance to bicyclists are
pavement quality and drainage grates. Rough surfaces, potholes, and
imperfections, such as joints, can cause a rider to lose control and
fall. Care must be taken to ensure that drainage grates are bicyclesafe; otherwise a bicycle wheel may fall into the slots of the grate,
causing the cyclist to fall. The grate and inlet box must be flush with the
adjacent surface. Inlets should be raised after a pavement overlay to
the new surface. If this is not possible or practical, the new pavement
should taper into drainage inlets so the inlet edge is not abrupt.
The most effective way to avoid drainage-grate problems is to eliminate
them entirely with the use of inlets in the curb face. This may require
more grates to handle bypass flow, but is the most bicycle-friendly
design.

IMPLEMENTATION

Implementation of a bikeway network often requires an implementation
plan. Some bikeways, such as paths, bicycle boulevards, and other
innovative techniques described in this guide, will require a capital
improvement project process, including identifying funding, a public
and environmental review process, and plan preparation. Other
bikeway improvements piggy-back onto planned construction, such as
resurfacing, reconstruction, or utility work.
The majority of bikeway facilities are provided on streets in the form of
shared roadways or bicycle lanes. Shared roadways usually require
virtually no change to existing roadways, except for some directional
signs, occasional markings, and minor changes in traffic control
devices; removing unnecessary centerline stripes is a strategy that
can be implemented after resurfacing projects. Striped bike lanes are
implemented on existing roads through use of the strategies below.

8 – 26
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Fitting in bicycle lanes with road diets (Credit: Michele Weisbart)

Resurfacing
The cost of striping bicycle lanes is negligible when incorporated with
resurfacing, as this avoids the high cost of stripe removal; the fresh
pavement provides a blank slate. Jurisdictions will need to anticipate
opportunities and synchronize restriping plans with repaving and
reconstruction plans. If new pavement is not anticipated in the near
future, grinding out the old lane lines can still provide bike lanes.
There are three basic techniques for finding room for bike lanes:

•

Lane narrowing. Where all existing or planned travel lanes
must be retained, travel lanes can be narrowed to provide
space for bike lanes. Recent studies have indicated that the
use of 10-foot travel lanes does not result in decreased safety
in comparison with wider lanes for vehicle speeds up to 35
mph. Eleven-foot lanes can be used satisfactorily at higher
speeds especially where trucks and buses frequently run on
these streets. However, where a choice between a 6-foot bike
lane and an 11-foot travel lane must be made, it is usually
preferable to have the 6-foot bike lane. Parking lanes can also
be narrowed to 7 feet to create space for bike lanes.

•

Road diets. Reducing the number of travel lanes provides space
for bicycle lanes. Many streets have more space for vehicular
traffic than necessary. Some streets may require a traffic and/
or environmental analysis to determine whether additional
needs or impacts may be anticipated. The traditional road
diet changes a four-lane undivided street to two travel lanes, a
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continuous left-turn lane (or median), and bike lanes. In other
cases, a four-lane street can be reduced to a two-lane street
without a center-turn lane if there are few left turns movements.
One-way couplets are good lane-reduction candidates if they
have more travel lanes in one direction than necessary for the
traffic volumes. For example, a four-lane one-way street can be
reduced to three lanes and a bike lane. Since only one bike
lane is needed on a one-way street, removing a travel lane can
free enough room for other features, such as on-street parking
or wider sidewalks. Both legs of a couplet must be treated
equally, so there is a bike lane in each direction.

•

Parking Removal. On-street parking is vital on certain streets
(such as residential or traditional central business districts with
little or no off-street parking), but other streets have allowable
parking without a significant visible demand. In these cases,
parking prohibition can be used to provide bike lanes with
minimal public inconvenience.

Utility Work
Utility work often requires reconstructing the street surface to complete
restoration work. This provides opportunities to implement bike lanes
and more complex bikeways such as bike boulevards, cycle tracks,
or paths. It is necessary to provide plans for proper implementation
and design of bikeway facilities prior to the utility work. It is equally
necessary to ensure that existing bikeways are replaced where they
exist prior to utility construction.

Redevelopment
When streets are slated for reconstruction in conjunction with
redevelopment, opportunities exist to integrate bicycle lanes or other
facilities into the redevelopment plans.
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Paved Shoulders
Adding paved shoulders to existing roads can be quite expensive if
done as stand-alone, capital improvement projects, especially if ditch
lines have to be moved, or if open drains are changed to enclosed
drains. But paved shoulders can be added at little extra cost if they
are incorporated into projects that already disturb the area beyond the
pavement, such as laying utility lines or drainage work.

ADDITIONAL
RESOURCES

National Association of City Transportation Officials, Urban Bikeway
Design Guide, 2011
Caltrans, Complete Intersections: A Guide to Restructuring Intersections
and Interchanges for Bicyclists and Pedestrians, 2010
California Highway Design Manual Chapter 1000
AASHTO Guide for the Development of Bicycle Facilities
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INTRODUCTION

Public transit serves a vital transportation function for many people;
it is their access to jobs, school, shopping, recreation, visitation,
worship, and other daily functions. Except for subways and rail lines
on exclusive rights-of-way, most transit uses streets. For transit to provide
optimal service, streets must accommodate transit vehicles as well as
access to stops. Transit connects passengers to destinations and is an
integral component of shaping future growth into a more sustainable
form. Transit design should also support placemaking.
This chapter provides design guidance for both transit stops and transit
operating in the streets, including bus stop layout and placement
and the use of bus bulbs and transit lanes. The chapter ends with a
discussion of ways to accommodate light rail, street cars, and Bus
Rapid Transit (BRT).

ESSENTIAL
PRINCIPLES OF
DESIGNING STREETS
FOR TRANSIT

Public transit should be planned and designed as part of the street
system. It should interface seamlessly with other modes, recognizing
that successful transit depends on customers getting to the service via
walking, bicycling, car, taxi, or paratransit. Transit should be planned
following these principles:

•

Transit has a high priority on city streets. On some streets, transit
vehicles should have higher priority than private vehicles.

•

The busiest transit lines should have designated bus lanes.

Bus stops should be designed for
passengers (Credit: Sky Yim)
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Bus stops are centers of activity
(Credit: Ryan Snyder)

Examples of bus stop amenities
(Credit: Sky Yim)

•

Where ridership justifies, some streets, called transit malls, may
permit only buses or trains in the travelled way. These often also
allow bicycles.

•

Technology should be applied to increase average speeds of
transit vehicles where appropriate.

•

Transit stops should be easily accessible, with safe and
convenient crossing opportunities.

•

Transit stops should be active and attractive public spaces that
attract people on a regular basis, at various times of day, and
all days of the week.

•

Transit stops function as community destinations. The largest
stops and stations should be designed to facilitate programming
for a range of community activities and events.

•

Transit stops should include amenities for passengers waiting
to board.

•

Transit stops should provide space for a variety of amenities in
commercial areas, to serve residents, shoppers, and commuters
alike.

•

Transit stops should be attractive and visible from a distance.

•

Transit stop placement and design influences accessibility to
transit and network operations, and influences travel behavior/
mode choice.

•

Zoning codes, local land use ordinances, and design guidelines
around transit stations should encourage walking and a mix of
land uses (see Chapter 13, “Designing Land Use along Living
Streets”).

•

Streets that connect neighborhoods to transit facilities should
be especially attractive, comfortable, and safe and inviting for
pedestrians and bicyclists.
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ACCESS TO TRANSIT

Transit depends primarily on walking to function well; most transit users
walk to and from transit stops. Sidewalks on streets served by transit
and on the streets that lead to transit corridors provide basic access.
Bicycle-friendly streets do the same for those who access transit by
bicycle.
Every transit trip also requires a safe and convenient street crossing at
the transit stop; a disproportionally high number of pedestrian crossing
crashes occur at transit stops. Every transit stop should be evaluated for
its crossing opportunities. If the crossing is deemed unsafe, mitigation
can occur in two ways: a crossing should be provided at the existing
stop, or the stop can be moved to a location with a safer crossing.
For street crossing measures, see Chapter 7, “Pedestrian Crossings.”
Simply stated, there should not be transit stops without means to safely
and conveniently cross the street.
But simply moving a stop is not always a service to transit users who
may have to walk further to access their stop. Convenient access by
passengers must remain at the forefront of all transit stop planning:
eliminating stops because they are perceived as unsafe will not be
satisfactory to riders who cannot walk very far. But eliminating or
consolidating stops can be beneficial to transit operations and users by
reducing the number of times a bus, streetcar, or light rail train has to
stop. The trade offs are added walking time for users but reduced transit
operator delay, resulting in a shorter journey overall. For example, this
might mean a two to three minute longer walk for some passengers but
an eight to 10 minute shorter bus ride for all.

BUS STOPS

The following sections provide guidance for designing bus stops.

Layout
A well placed and configured transit stop offers the following
characteristics:

9–4

•

Clearly defines the stop as a special place

•

Provides a visual cue on where to wait for a transit vehicle

•

Does not block the path of travel on the adjacent sidewalk
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•

Allows for ease of access between the sidewalk, the transit
stop, and the transit vehicle

Layout guidelines include the following:

ADA compliant bus stop
(Credit: Michele Weisbart)

•

Consolidate streetscape elements to create a clear waiting
space and minimize obstructions between the sidewalk, waiting
area, and boarding area

•

Consider the use of special paving treatments or curb extensions
(where there is on-street parking) to distinguish transit stops from
the adjacent sidewalks

•

Integrate transit stops with adjacent activity centers whenever
possible to create active and safe places

•

Avoid locating bus stops adjacent to driveways, curb cuts, and
land uses that generate a large number of automobile trips (gas
stations, drive-thru restaurants, etc.)

Transit stops are required by the Americans with Disabilities Act (ADA)
to be accessible. Specifically, ADA requires a clear loading area
(minimum 5 feet by 8 feet) perpendicular to the curb with a maximum
2 percent cross-slope to allow a transit vehicle to extend its lift to allow
people with disabilities to board. The loading area should be located
where the transit vehicle has its lift and be accessible directly from a
transit shelter. The stop must also provide 30 by 40 inches of clear
space within a shelter to accommodate wheelchairs. The greater use
of low-floor transit vehicles may make this requirement moot; but it will
still be necessary to provide enough room so wheelchair users can
access all doors.

Transit-specific Streetscape Elements
The essential streetscape elements for transit include signs, shelters, and
benches.

Bus stop shelter (Credit: Sky Yim)

Flag signs indicate where people are to wait and board a transit
vehicle. The signs should clearly identify the transit operator, route
number, and schedule. Maps showing the transit lines servicing that
stop, local destinations, and additional transfer transit lines should also
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be provided. Flag signs should be located towards the front of the stop
Benches should be provided at transit stops with headways longer
than five minutes.
Shelters keep waiting passengers out of the rain and sun and provide
increased comfort and security. Shelters vary in size and design;
standard shelters are 3 to 7 feet wide and 6 to 16 feet long. They
include covered seating and sign panels that can be used for transit
information. Shelters should

•

Be provided at transit stops with headways longer than 10
minutes

•

Have electrical connections to power lighting and/or real-time
transit information, or accommodate solar power

•

Be set back from the front of the bus stop to allow for the bus
to merge into travel lanes when the stop is located at the far
side of an intersection or at a mid-block location. This setback
is not required when the stop is located at the near side of the
intersection or at a bus bulb.

Shelters should be located in a sidewalk’s furniture zone so they
don’t conflict with the pedestrian zone. Shelters may be placed in
the sidewalk’s frontage zone provided that they do not block building
entrances or the pedestrian zone.

Pre-board fare payment system: Guangzhou,
China (Credit: Ryan Snyder)
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Transit stops should also provide other amenities to make waiting for
the next bus comfortable:

BUS STOP
PLACEMENT

•

Trash/recycling receptacles should be provided and maintained
at most stops.

•

Depending on headways and the number of passengers
boarding and alighting, electronic “next bus” readouts can be
used to inform passengers when to expect the next bus.

•

Very busy bus stops and transit stations should include space
for vendors to sell newspapers, magazines, flowers, and other
goods to keep the stops lively.

•

Rapid bus lines can include facilities that allow passengers
to pay their fare before boarding the bus. Along with wide
doors on buses, this allows buses to reduce their travel time by
reducing dwell time at stops.

A bus stop’s optimal placement depends on the operational characteristics
of both the roadway and the transit system. The placement of bus stops
at the far side of signalized intersections is generally considered to be
preferable to near side or mid-block locations. However, each location
has its advantages and disadvantages, as shown in Table 9.1.
In general, bus stops should be located at the far side of a signalized
intersection in order to enhance the effectiveness of traffic signal
synchronization or bus signal priority projects. Near-side bus stops
are appropriate for stop sign-controlled intersections. But in all cases
priority should be given to the location that best serves the passengers.
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Table 9.1 Bus Stop Placement Considerations
Location

Near Side

Far Side

Mid-Block

9–8

Advantage

Disadvantage

• Minimizes interference when traffic is
heavy on the far side of an intersection
• Provides an area for a bus to pull away
from the curb and merge with traffic
• Minimizes the number of stops for buses
• Allows passengers to board and alight
while the bus is stopped at a red light
• Allows passengers to board and
alight without crossing the street if their
destination is on the same side of the street.
This is most important where one side of
the street has an important destination,
such as a school, shopping center, or
employment center that generates more
passenger demand than the far side.

• Increases conflicts with right-turning
vehicles
• Stopped buses may obscure curb-side
traffic control devices and crossing
pedestrians
• Obscures sight distances for vehicles
crossing the intersection that are stopped
to the right of the buses
• Decreases roadway capacity during peak
periods due to buses queuing in through
lanes near bus stops
• Decreases sight distance of on-coming
traffic for pedestrians crossing intersections
• Can delay buses that arrive during the
green signal phase and finish boarding
during the red phase
• Less safe for passengers crossing in front
of the bus

• Minimizes conflicts between right-turning
vehicles and buses
• Optimal location for traffic signal
synchronized corridors
• Provides additional right-turn capacity by
allowing traffic to use the right lane
• Improves sight distance for buses
approaching intersections
• Requires shorter deceleration distances for
buses
• Signalized intersections create traffic gaps
for buses to reenter traffic lanes
• Improves pedestrian safety as passengers
cross in back of the bus

• Queuing buses may block the intersection
during peak periods
• Sight distance may be obstructed for
vehicles approaching intersections
• May increase the number of rear-end
accidents if drivers do not expect a bus to
stop after crossing an intersection
• Stopping both at a signalized intersection
and a far-side stop may interfere with bus
operations

• Minimizes sight distance problems for
pedestrians and vehicles
• Boarding areas experience less congestion
and conflicts with pedestrian travel paths
• Can be located adjacent to or directly
across from a major transit midblock use
generator

• Decreases on-street parking supply (unless
mitigated with a curb extension)
• Requires a mid-block pedestrian crossing
• Increases walking distance to intersections
• Stopping buses and mid-block pedestrian
crossings may disrupt mid-block traffic
flow
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SIGNAL TREATMENT

Signal prioritization is a component of technology-based “intelligent
transportation systems” (ITS). These systems are often used by road
authorities in conjunction with transit agencies to help improve a
roadway system’s overall operations in the following ways:

•

Reduce traffic signal delays for transit vehicles

•

Improve an intersection’s person throughput

•

Reduce the need for transit vehicles to stop for traffic at
intersections

•

Help reduce transit vehicles’ travel time

•

Help improve transit system reliability and reduce waiting time
for people at transit stops

Signal prioritization projects include signal timing or phasing projects
and transit signal priority projects.
Signal timing projects optimize the traffic signals along a corridor to
make better use of available green time capacity by favoring a peak
directional traffic flow. These passive systems give priority to roadways
with significant transit use within a district-wide traffic signal timing
scheme. Transit signal prioritization can also be achieved by timing
a corridor’s traffic signals based on a bus’s average operating speed
instead of an automobile’s average speed.

Signal-priority technology can
help to reduce delay for buses
(Credit: Michele Weisbart)

Transit signal-priority projects alter a traffic signal’s phasing as a
transit vehicle approaches an intersection. This active system requires
the installation of specialized equipment at an intersection’s traffic
signal controller and on the transit vehicle. It can either give an early
green signal or hold a green signal that is already being displayed in
order to allow buses that are operating behind schedule to get back
on schedule. Signal-priority projects also help improve a transit system’s
schedule adherence, operating time, and reliability.
Although they may use similar equipment, signal-priority and pre-emption
are two different processes. Signal-priority modifies the normal signal
operation process to better accommodate transit vehicles, while signal
pre-emption interrupts the normal signal to favor transit or emergency
vehicles.
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The placement of a bus stop at the far side of a signalized intersection
increases the effectiveness of transit signal-priority projects. Signal
treatments should be used along streets with significant bus service.

BUS BULBS

Bus bulbs are curb extensions that extend the length of the transit stop
on streets with on-street parking. They improve transit performance by
eliminating the need for buses to merge into mixed traffic after every
stop. They also facilitate passenger boarding by allowing the bus
to align directly with the curb; waiting passengers can enter the bus
immediately after it has stopped. They improve pedestrian conditions
by providing additional space for people to wait for transit and by
allowing the placement of bus shelters where they do not conflict with
a sidewalk’s pedestrian zone. Bus bulbs also reduce the crossing
distance of a street for pedestrians if they are located at a crossing.
In most situations, buses picking up passengers at bus bulbs block the
curbside travel lane; but this is mitigated by the reduced dwell time, as
it takes less time for the bus driver to position the bus correctly, and less
time for passengers to board.
One major advantage of bus bulbs over pulling over to the curb is that
they require less parking removal: typically two on-street parking spots
for a bus bulb instead of four for pulling over.

Bus bulb: Alhambra, CA (Credit: Sky Yim)
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The following conditions should be given priority for the placement of
transit bus bulbs:

•

Where transit performance is significantly slowed by the transit
vehicle’s merging into a mixed-flow travel lane

•

Roadways served by express or Bus Rapid Transit (BRT) lines

•

Stops that serve as major transfer points

•

Areas with heavy transit and pedestrian activity and where
narrow sidewalks do not allow for the placement of a bus
shelter without conflicting with the pedestrian zone

Bus bulbs should not be considered for stops with any of the following:

•

A queue-jumping lane provided for buses

•

On-street parking prohibited during peak travel periods

•

Near-side stops located at intersections with heavy right-turn
movements, except along streets with a “transit-first” policy

Bus bulb: Huntington Park, CA
(Credit: Sky Yim)
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Table 9.2 Standard Transit Vehicle and Transit Bus Bulb Dimensions
Vehicle

Standard bus

Articulated bus

Length (feet)
40

60

Number ofbuses at Stop

Platform Length (feet)
Near Side

Far Side

1

35

45

2

55

65

1

80

90

2

120

130

Characteristics
At a minimum, bus bulbs should be long enough to accommodate all
doors of a transit vehicle to allow for the boarding and alighting of all
passengers, or be long enough to accommodate two or more buses
(with a 5-foot clearance between buses and a 10-foot clearance behind
a bus) where there is frequent service such as with BRT or other express
lines. Bus bulbs located on the far side of a signalized intersection
should be long enough to accommodate the complete length of a bus
so that the rear of the bus does not intrude into the intersection.

Bus stops should be integrated with
their surroundings: Glendale, CA
(Credit: Ryan Snyder)
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URBAN DESIGN

Bus stops and amenities vary in complexity and design from standardized
off-the-shelf signs and furniture to specially designed elements. The
design of the bus stop elements, location of the bus stop in relation
to adjacent land uses or activities, and the quality of the roadway’s
pedestrian environment contribute to a bus stop’s placemaking.
Transit operators like a branded look to their stops so they are easily
identified, but often there is room for customized designs to fit in with
the neighborhood, with at least some of the features and amenities.

Bicycle facilities at transit stations
encourage intermodal travel: Los
Angeles, CA (Credit: Ryan Snyder)

BICYCLE
CONNECTIONS

Connecting bicycle facilities to transit stations helps extend the trip
length for cyclists and reduces automobile travel. Secure bicycle
parking must be provided at or within close proximity to a bus stop,
preferably sheltered. At a minimum, the accommodations can be bike
racks or lockers. Bike stations and automated bicycle parking can be
located at areas with high levels of transit and bicycle use.
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BUS LANES

Bus lanes provide exclusive or semi-exclusive use for transit vehicles
to improve the transit system’s travel time and operating efficiency by
separating transit from congested travel lanes. They can be located in
an exclusive right-of-way or share a roadway right-of-way. They can be
physically separated from other travel lanes or differentiated by lane
markings and signs.
Bus lanes can be located within a roadway median or along a curbside lane, and are identified by lane markings and signs. They should
generally be at least 11 feet wide, but where bicycles share the lane
with buses, 13 to 15 feet wide is preferred. When creating bus lanes,
cities should consider the following:

Bus-only lane: Santa Monica, CA
(Credit: Sky Yim)

•

Exclusive transit use may be limited to peak travel periods or
shared with high-occupancy vehicles.

•

On-street parking may be allowed depending on roadway
design, especially with bus lanes located in the center of the
street.

•

A mixed-flow lane or on-street parking may be displaced; this
is preferable to adding a lane to an already wide roadway,
which increases the crossing distance for pedestrians and
creates other problems discussed in other chapters.

•

Within a mixed-flow lane, the roadway can be delineated by
striping and signs.

•

High-occupancy vehicles and/or bicycles may be permitted to
use bus lanes.

Pedestrian access to stations becomes an issue when bus lanes are
located in roadway medians.

ACCOMODATING
LIGHT RAIL, STREET
CARS, AND BRT

9 – 14

A growing number of streets have light rail lines, street cars, or BRT.
These need to be carefully designed into the street.
The various options for accommodating light rail, street cars, and BRT
within streets are as follows:

•

Center-running

•

Two-way split-side, with one direction of transit flow in each
direction
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Light-rail in urban street: Salt Lake City
(Credit: Paul Zykofsky)

•

Two-way single-side, with both directions of transit flow on one
side of the street right-of-way

•

One-way single-side, with transit running one direction (either
with or against the flow of vehicular traffic) and usually operating
in a one-way couplet on parallel streets.

For each configuration, transit can operate in a reserved guideway
or in mixed street traffic. When installing light rail or street cars within
streets, the safety of pedestrians and bicyclists needs to be fully
provided for. If poorly designed, these transit lines introduce hazards
and serve to divide neighborhoods where crossings are highly limited
and/or difficult or inconvenient (see Chapter 7, “Pedestrian Crossings”
for more guidance). In general, in areas of high pedestrian activity, the
speed of the transit service should be compatible with the speed of
pedestrians.
The potential for each configuration is influenced by the street type.
Some transit configurations will not work effectively in combination with
certain street types. The table below outlines the compatibility of each
configuration with the four street types.

Bus Rapid Transit: Bogota, Colombia
(Credit: Ryan Snyder)

Table 9.3 Street Types and Transit Configurations
Center Running
Street
Type

Reserved
Guideway

In Street

Two-Way Split Side
Reserved
Guideway

In Street

Two-Way Single Side One-Way Single Side
Reserved
Guideway

In Street

Reserved
Guideway

In Street

Boulevard Y

N

N

Y

Y

N

Y*

Y

Multi-way Y
Boulevard

N*

Y

Y

N

N

Y*

Y

Avenue

Y

Y

Y*

Y

Y*

N

Y

Y

Street

N

Y

Y

Y

N*

N

Y

Y

Notes
Y = Recommended street type/transit configuration combination
N = Not recommended/possible street type/transit configuration combination
*Denotes configurations that mat be possible under certain circumstances, but are not usually optimal
Source: Integration of Transit into Urban Thoroughfare Design, DRAFT White Paper prepared by the Center for Transit-Oriented
Development, updated: November 9, 2007.
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DEFINITION

Traffic calmed street
(Credit: Dan Burden)

Traffic calming is the combination of mainly physical measures that
(i) reduce the negative effects of motor vehicle use, (ii) alter driver
behavior, and (iii) improve conditions for non-motorized street users.
The phrase, “the combination of mainly physical measures,” means
physical measures plus a supportive policy environment such that traffic
calming is permitted and encouraged.
“Reduce the negative effects of motor vehicle use” means changing
the role and design of streets to accommodate motorists in ways that
reduce the negative social and environmental effects on individuals,
neighborhoods, districts, retail areas, corridors, downtowns, and
society in general (e.g., reduced speeds, reduced sense of intrusion/
dominance, reduced energy consumption and pollution, reduced
sprawl, and reduced automobile dependence).
“Alter driver behavior” means that the street design helps drivers selfenforce lower speeds, resulting in less aggressive driving and increased
respect for non-motorized users of the streets.
“Improve conditions for non-motorized street users” means promoting
walking and cycling, changing expectations of all street users to support
equitable use of the street, increasing safety and comfort (i.e., the
feeling of safety), improving the aesthetics of the street, and supporting
the context of the street.

10 – 2
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The definition of traffic calming is broad enough to apply to a myriad
of contexts and situations but specific enough to have independent
meaning so that it is not confused with other street design elements and
design approaches.
Through design, traffic calming aims to slow the speeds of motorists
to the “desired speed” (usually 20 mph or less for residential streets
and 25 to 35 mph for boulevards and avenues) in a context-sensitive
manner by working with the stakeholders (i.e., residents, business
owners, and agencies). Traffic calming is acceptable on all street types
where pedestrians are allowed. Traffic calming is applicable to all
sizes of towns and cities as well as rural villages and hamlets.
Traffic calming typically connotes a street or group of streets that employ
traffic calming measures with a “self-enforcing” quality that physically
encourages motorists to drive at the desired speed. When a group of
streets are involved, it is normally referred to as “area-wide calming.”
Traffic calming measures can also be designed to treat and manage
streetwater.

Cross section traffic calming measure: Santa Monica, CA (Credit: Ryan Snyder)
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CATEGORIES

Periodic traffic calming measure:
Raised crosswalk in Seattle, WA
(Credit: Ryan Snyder)

From a policy and design perspective, traffic calming measures fall
into two broad categories: those that are appropriate for “framework”
streets and those that are appropriate for both framework streets and
“non-framework” streets. Framework streets are streets that (i) connect
places, neighborhoods, and districts (usually most boulevards and
avenues) and/or (ii) serve as emergency vehicle routes. The sorts of
traffic calming measures that are appropriate on framework streets
include “cross-section measures” because emergency response times
are generally unaffected by cross-section changes. Non-framework
streets are all the other streets in the street network. The majority of streets
in cities are non-framework streets. Non-framework streets provide
access to houses, businesses, offices, and parks, and are rarely used
by emergency vehicles except for local calls. The sorts of traffic calming
measures that are appropriate for non-framework streets include crosssection measures and “periodic measures.” Periodic measures are
spaced intermittently, rather than continuously. They are very popular
on non-framework streets because they are inexpensive when compared
to cross-section measures, which typically require construction along
the entire length of the street. Examples of both types of measures and
guidance for their use are shown above and below.
The correct terminology for traffic calming measures is “measures” not
“devices.” “Devices” implies a degree of portability that does not apply
to most traffic calming measures. The use of “devices” also causes
confusion with the contents of the Manual of Uniform Traffic Control
Devices. Adding street trees and changing the paving material to
provide texture or contrast, for example, are measures to alter behavior
and perceptions but they are clearly not “devices.”

Partial closure: Riverside, CA
(Credit: Ryan Snyder)

“Route modifications measures” are not traffic calming measures.
Examples of route modifications measures include street closures,
partial closures, turn prohibitions, diverters, and one-way streets. Route
modifications effectively remove parts of the network. Route modifications
result in circuitous and out-of-direction routing. The resulting trips are
longer and burn more fuel; thus, circuitous routing can increase driver
frustration and result in higher speeds. Route modification should be
used sparingly and generally where traffic is diverted to boulevards to
reduce cut-through traffic, or on bike boulevards to reduce their use by
through motor vehicle traffic.
Lastly, signs and pavement markings are often used in conjunction with
traffic calming measures, but they are traffic control devices, not traffic
calming measures.
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SAFETY

The greatest benefit of traffic calming is increased safety. Compared
with conventionally designed streets, traffic calmed streets typically
have fewer collisions and even higher reductions in injuries and
fatalities. These dramatic safety benefits are mostly the result of slower
speeds for motorists that result in greater driver awareness, wider fields
of vision, shorter stopping distances, and less kinetic energy during a
collision. At 20 mph or less, chances are very high that a motorist will
not kill or severely injure a pedestrian in a collision. Other contributing
factors to these superior safety results include a more legible street
environment and design advantages for pedestrians and cyclists. Bulbouts on corners of intersections, for example, allow pedestrians to see
past parked cars prior to crossing the street.

Peripheral vision decreases at higher speeds (Credit: Michele Weisbart)

The accommodation and comfort of pedestrians increases greatly as
speeds lower. For example, acceptable gaps (i.e., the space between
moving vehicles) are better judged at slower speeds. Also, at 25 mph
or less drivers are much more likely to yield to pedestrians and let them
cross the street than at over 25 mph. The chart below shows that it
takes a longer distance to brake and come to a full stop as speeds
increase.
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Source: Federal Highway Administration Pedestrian Safety Design Course.

The chart below illustrates that crashes become more severe with speed.

Source: Killing Speed and Saving Lives, UK Department of Transportation.
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EMERGENCY
RESPONSE AND
NUMBER OF
PERIODIC MEASURES

It is important to have a network of framework streets so that emergency
personnel can get to, or reasonably close to, calls without encountering
too many periodic measures. In this way, all or most of the length of the
responders’ trips are on framework streets and, if any periodic measures
are encountered, then they are encountered only towards the end of
the trip. From an emergency perspective and a public acceptability
perspective, it is important to limit the number of periodic measures
in a row on non-framework streets. The rule of thumb is, on the routes
between two framework streets there should be no more than 8 to 12
periodic measures. If more than 8 to 12 periodic measures are used
in a row, motorists who use the streets will become highly irritated with
the measures and will have them removed. This rule of thumb effectively
limits the length of single-street traffic calming projects. It also limits the
size of the area for area-wide calming (i.e., the maximum limit is 8 to
12 multiplied by the spacing between the measures).
To achieve a desired speed of 20 mph using periodic measures, the
spacing between the measures should be about 250 to 300 feet.
Typically, measures are constructed at the obvious locations (i.e.,
pedestrian crossings, intersections, and curves) and then subsequent
measures are filled in to attain the correct spacing. In this way, a slow
and steady speed profile is achieved; there is little opportunity or utility
for motorists to speed up between the measures.

Designing traffic calming to
accommodate emergency response
(Credit: Dan Burden)
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Exceptions
There are two general exceptions to the above recommendations:

•

Some local streets should be classified as framework streets
due to their long lengths and inability to be effectively calmed
with no more than 8 to 12 periodic measures at the correct
spacing.

•

Periodic measures are appropriate on framework streets in some
situations. Examples include locations with heavy pedestrian
generators (e.g., at elementary schools, community centers,
entertainment venues, and key intersections along a main street
or in a downtown).

Design Vehicle
In general, all public streets and traffic calming measures should be
designed to accommodate a WB-40 design vehicle (i.e., a tractor
trailer with a 40-foot wheel base). The WB-40 design vehicle uses
more space to turn than fire trucks, school buses, garbage trucks, and
most service trucks. Therefore, if the WB-40 fits, all the rest fit. On
streets where larger design vehicles are permitted and are expected
to use the streets regularly, then the design vehicle should be changed
accordingly. On high frequency bus routes where encroachment
into opposing lanes would cause excessive delays to the buses, the
affected radii should be altered accordingly. While all streets should
be designed to accommodate WB-40 vehicles, they should not be
the primary design vehicle on non-framework streets. And this does
not mean that every radius must be large enough to accommodate
them as large trucks may use the full width of the street they are turning
into. These streets should be narrow and require slowing to turn at
intersections, especially for large vehicles.

10 – 8
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GENERAL POLICY
GUIDANCE

For cities initiating a traffic calming policy, the most important items to
include are the following:

•

The correct definition of traffic calming

•

General statements of support for traffic calming throughout the
city and experimentation with traffic calming for a variety of
rationales

•

A chart of examples of acceptable measures on different
categories of streets

•

A reference to traffic calming practices and procedures that will
be maintained at the staff level

The last item is important because cities need the flexibility to adapt
their programs, include updated practices and measures as they are
developed or discovered, and react to changing circumstances. If
practices and procedures are adopted by ordinance or resolution,
then the traffic calming policy will be out-of-date quickly or will hamper
cities’ ability to address unique contexts.

Tort Liability
The low speed environment of a traffic calmed street is a difficult
place for someone to be “victimized” by a fault in the road design.
Consequently, there are very few tort actions associated with traffic
calming. Furthermore, there are fewer collisions and far fewer injuries
and deaths on traffic calmed streets than streets with higher speeds.
There is no exposure to liability if some simple and routine actions are
followed:

•

In cities’ statements for supporting traffic calming, some broad
rationale should be listed so that traffic calming cannot be
considered “capricious.” Examples should include to increase
safety, increase walkability, increase community cohesion,
and increase business viability; historic preservation and
environmental protection; and to further the goals and objectives
of the community and city in a variety of contexts.

•

Cities should conduct normal monitoring for maintenance,
complaints, incidents, and collisions. This need not be anything
more than the normal reporting systems but with some additional
attention paid to streets with new modifications.
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Traffic Calming Contexts
Early traffic calming efforts in North America started as “programs” and
often used a variety of warrants and petitions. However, traffic calming
has evolved and there are many reasons to calm traffic; a city doesn’t
need special permission or warrants to increase the safety and comfort
of its streets. In many ways, traffic calming is synonymous with other
terms that are used to encourage better street designs. Depending on
the term, the emphasis differs, but in all cases traffic calming measures
play a role.

Context-Sensitive Design (CSD)
CSD implies that the context (i.e., the social, historical, physical,
fiscal, political, environmental, and policy contexts) drive the design as
opposed to the conventional street hierarchy. Typically, conventional
practices use general design guidelines that are indifferent to the
context. Frequently, contexts along conventional streets in cities suffer
from some combination of negative effects of motor vehicle use, poor
driver behavior, and poor conditions for non-motorized street users.
Consequently, CSD often employs traffic calming measures to respect
the context of the street and neighborhood.

Complete Streets

Complete street (Credit: Ryan Snyder)

10 – 10

The term “complete streets” describes streets that comfortably
accommodate all the various users of the street, with particular
emphasis on pedestrians, cyclists, and transit users, as well as people
of all ages and physical abilities. Those street users are more exposed
and affected by the street environments than motor vehicle users.
Furthermore, their comfort has been routinely ignored by conventional
and automobile-oriented design. Often, traffic calming measures are
used to provide comfortable accommodation as opposed to technical
accommodation. In California, cities are now required to adopt
complete streets principles in their circulation elements of their general
plans as they are revised.

MODEL DESIGN MANUAL for Living Streets
249

Chapter 10. Traffic Calming
Many cities are adopting complete streets policies to require that

•

Conventional streets be altered into complete streets as the
standard operating procedure

•

New streets be built as complete streets

Traffic calming measures help to implement these policies.

Smart Transportation
This term describes the transportation aspects of smart growth. The idea
is to consider “transportation planning and design” as integral with
“land use planning and design,” as opposed to separate ideas. Too
often, the two are done by separate specialists and for independent
reasons. Traffic calming measures play an important role in the design
of all scales of streets in cities when integration with the adjacent land
use is desired.

Safe Routes to School
Safe Routes to School includes a series of operational and physical
changes that help students walk and cycle to and from schools. Traffic
calming measures are routinely employed with other strategies and
changes to create safer walking and bicycling routes to school by
slowing traffic.

Neighborhood Traffic Management
This term describes the combination of

•

Route modifications (e.g., turn prohibitions, closures, partial
closures, diverters, and one-way streets) to remove parts of
the street network, sever linkages, create mazes, or reduce
connectivity

•

Unwarranted traffic control devices (e.g., stop signs and
traffic signals) to annoy or delay motorists who cut through
neighborhoods

•

Traffic calming to reduce poor driver behavior (e.g., speeding
and aggressive driving)
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Please note that in most situations, diminishing the street network is not
considered good practice. Bicycle boulevards are a primary exception
to this rule; traffic control devices are desirable on bicycle boulevards to
discourage through motor vehicle traffic. Route modification may also
be used to reduce cut-through traffic where the traffic will be diverted
to a boulevard.

Shared Space

Shared space: Groningen, Holland
(Credit: Ryan Snyder)

Shared space uses the design of the public realm (i.e., the space
between the buildings) to cause all of the street users to communicate,
interact, and behave safely without (i) the reliance on conventional
traffic control devices doing the communicating for them, and (ii) the
conventional allocation of separate lanes/spaces that accompany the
conventional and often less safe “safety-through-separation” theories.
Many traffic calming measures, such as texture, paving color changes,
lateral shifts, and enclosure, are employed in shared spaces.

Road Diet
This term describes the narrowing and/or removal of motor vehicle
lanes from the cross-section. Both of these changes are traffic calming
measures. Typically, the reclaimed space is used for other purposes such
as wider sidewalks, landscaped spaces, bicycle lanes, linear parks,
and/or on-street parking. Often, road diet projects employ other traffic
calming measures as well. Roundabouts often enable implementation
of road diets, especially on busier boulevards since they have greater
capacity to handle traffic at intersections with fewer lanes than other
controls.

Competent Street Design
Competent street design combines all of the above. There is little excuse
any more to ignore the context or to build incomplete, dangerous, or
poorly integrated streets. The issue for traffic calming is not justification
but prioritization. If there are problems with a conventionally designed
street, then traffic calming is warranted. The questions are how to calm,
when to calm, and how the project compares to other priorities in the
city.
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Curb extensions enhance retail districts: Asheville, North
Carolina (Credit: Ryan Snyder)

Obviously, an early priority for any city is to incorporate traffic calming
measures into normal street design practices and procedures to help any
new/future streets avoid the deficiencies of conventionally designed
streets. The harder part is prioritizing the rebuilding or retrofitting of
the myriad of already built conventionally design streets. Rebuilding or
retrofitting these streets should be prioritized based on the context, in the
broadest sense. Candidates for calming might include the following:

•

Key shopping streets in the downtown area

•

Waterfront streets, which commonly attract pedestrians who
would benefit if the streets were calmed

•

Neighborhood streets

•

Large arterials (boulevards) that create barriers in the city

Consequently, allocating street redesign money based on warrants or
numerical scores is not recommended because the contexts and scope
vary too much. In the early days of North American traffic calming,
special traffic calming programs were established with warrants that
focused primarily on motor vehicle speeds, volumes, and collisions
on residential streets. Warrants were popular in the early traffic
calming programs because, at the time, traffic calming was new and
unfamiliar. Traffic calming was thought of as an independent program
for residential streets only.
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Scoring schemes are problematic. For example, if a threshold score
is exceeded on one block or at one intersection but nowhere else on
the street, traffic calming the one location does not make sense. A
single periodic measure used alone that does not result in a slow and
steady speed profile is known as an “orphan.” Periodic traffic calming
measures rely on other measures along the street at the correct spacing
to be most effective. Furthermore, the individual score or warrant cannot
anticipate shifting a problem to a parallel street. In other words, the
scoring systems cannot anticipate transfer effects. Area-wide calming
requires judgment.
Numerical scores leave out key contextual considerations (i.e., school
area, retail area, parks, presence of sidewalks, right-of-way widths, and
building setbacks) and thus are incomplete. Many scoring schemes rank
projects on auto-related criteria such as volume, speed, crashes, etc.
This method ignores other street users such as pedestrians and cyclists.
The scores require a lot of effort to gather, analyze, and compare.
They also provide a false sense of objectivity because the fundamental
choice of what to measure is subjective as is the weighting of the
measures. It is difficult to correlate the scoring with a city’s, district’s,
downtown’s, corridor’s, or neighborhood’s vision, goals, objectives,
and broader priorities. These priorities may include revitalization,
community cohesion, housing, or others.
Instead, traffic calming should be a normal part of a city’s, district’s,
downtown’s, corridor’s, or neighborhood’s plans and a normal part of
the budgeting process. It should be incorporated into resurfacing, utility
replacement, and other programs. Every time a conventional street
gets attention, the replacement design should include traffic calming as
normal practice. Traffic calming should be the rule, not the exception,
and special permission to not calm should be sought in those instances.
Competing areas, neighborhoods, and districts that want traffic calming
need to express their desires through the normal planning and capital
works programs.
Requiring petitions is not recommended either, as they can be
expensive, distracting, and divisive. Outcomes can vary depending
on the wording of the petition; the business people’s, property owners’,
and residents’ understanding of the related issues; and the people who
are collecting the signatures. Petitions can make the task of designing
a context-sensitive, traffic calmed street very difficult.
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Traffic Calming and Streetwater Management
Traffic calming measures, such as bulb-outs, roundabouts, traffic circles,
chicanes, lane narrowing, and others, can be used as streetwater
management tools. Some of these can create space for bioretention,
detention, and pervious pavement.

Planning and Design Processes
Traffic calming should be a normal part of any city’s planning and
design processes. The processes will vary dramatically depending on
the context. For example, implementing a road diet in conjunction with
a transit facility along a five-mile boulevard would require a different
process than reverting one-way streets back to two-way operation in
a downtown. Similarly, a neighborhood traffic calming plan would
require a different process than designing a people-friendly Main
Street. Also, identifying boulevard streets that are barriers in a city
during comprehensive planning would require a different process than
altering streets on a college campus or hospital campus.
The common threads that link all of the processes include the following:

•

Gaining a good understanding of the context

•

Involving the stakeholders in the definition of the problems to be
solved and aspirations to be fulfilled

•

Educating the stakeholders such that they can have meaningful
involvement

•

Aligning the project with a broader vision for the area

•

Achieving an informed consent regarding the plan

Traffic calming is best done in conjunction with a development,
revitalization, utility, or maintenance project; a downtown, corridor,
or transit plan; a new street design; or other project. Then the traffic
calming layer is simply incorporated into the larger project’s processes.

The table below illustrates acceptable traffic calming measures on
various types of streets.
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Table 10.1: Representative Examples of Traffic Calming Measures and their Appropriateness on
Various Street Categories

Posted/Design/Target/Operating Speed (mph)

35
mph +

25 to
30
mph

20 to
30
mph

20 to
30
mph

20 to
25
mph

Local Street

Neighborhood
Avenue

Community
Avenue

Community
Boulevard

Regional
Boulevard

Conventional Street Classification

Framework Street
Boulevards
in Transition
(partially calmed)

Traffic Calming Classification

Framework
NonStreet or Non- FrameFramework
work
Street
Street

20
mph or
below

Transition Zone from/to higher speed environment
Entrance Features (architecture/landscaping/
monument)
Reduction in number of lanes
Reduction in width of lanes
Long Median / Continuous Median
Short Meduan / Refuge
Short Medians on Curves
Bulb-outs
Curb and Gutter
Curbless / Flush Streets
Flush Medians
Pedestrian Scale Lighting
Street Trees
CrossSection
Measures

Building up to the right-of-way
Lateral Shifts
Shared Spaces
Bike Lanes / Protected Bike Lanes / Cycle
Tracks
Textured and/or Colored Paving Materials
(parking, lanes, bike lanes, crossings,
intersections, general purpose lanes, turn
lanes, medians
Parallel
Back-in angled
On-Street
Parking

Front-in angled
Right-angle
Valley gutters used in
conjunction with parking
Legend on following page (10-17).
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Table 10.1continued
Traffic Calming Classification

Framework Street

Framework
NonStreet or Non- FrameFramework
work
Street
Street

Roundabouts
Mini-Roundabouts
Mini Traffic Circles
Horizontal
Measures

Impellers (T-intersections)
Two-lane chicanes
One-lane chicanes
(yield condition)

< 3,000
ADT

< 3,000
ADT

< 3,000
ADT

Yield Streets

< 1,500
ADT

< 1,500
ADT

< 1,500
ADT

Pinch Points

< 3,000
ADT

< 3,000
ADT

< 3,000
ADT

Short medians
Medians on curves

Periodic
Measures
Narrowings

Bulb-outs
Raised Intersections
Raised Crosswalks
Vertical
Measures

Flat-top Speed Humps
(speed tables)
Speed Cushions
Speed Humps

Not Traffic
Vertical
Calming
Changes
Measures

Rumble Strips (for
warning purposes)

in rural
areas
only

Speed Bumps

Note: Many of these measures can be combined in a variety of ways that are too numerous to list in this chart.
Appropriate
Legend

Appropriate
on specific
circumstances
Not Appropriate
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The following photos illustrate some of these
measures.

Reduction in widths (Credit: Ian Lockwood)

Short median with refuge (Credit: Ian Lockwood)

10 – 18

Long, continuous median
(Credit: Ian Lockwood)

Short median on curve (Credit: Michael Wallwork)
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Curbless, flush street (Credit: Ian Lockwood)

Curbless median (Credit: Ian Lockwood)

Tree canopy (Credit: Ian Lockwood)

Lateral shifts (Credit: Ian Lockwood)
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Valley gutter (Credit: Ian Lockwood)

Textured pavement (Credit: Ian Lockwood)

Mini-roundabout (Credit: Ian Lockwood)

Roundabout (Credit: Michael Wallwork)
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Impeller T-intersection
(Credit: Ian Lockwood)

Two-lane chicane (Credit: Michael Wallwork)

Traffic circle with rain garden (Credit: Brad Lancaster)

One-lane chicane (Credit: Ian Lockwood)

Short median (Credit: Ian Lockwood)
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Raised intersection.
(Credit: Ian Lockwood)

Raised crosswalk.
(Credit: Ian Lockwood)

Speed cushion.
(Credit: Ian Lockwood)
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Oval median. (Credit: Michael Wallwork)

Oval median with tree wells.
(Credit: Gary Crammer)

Mid-block curb extension with bioswale. (Credit: Brad Lancaster)
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INTRODUCTION

The street is a system: a transportation system, an ecosystem, and a
system of social and economic interactions. The idea of a streetscape
ecosystem is to mimic nature, building reciprocal relationships within
an interconnected system to sustainably enhance the local environment,
its resources, the community, and the local economy. To do this, the
tools addressed in this chapter should be integrated with those of the
other chapters in this manual.
This chapter is organized into sections based on a natural hierarchy.
The first section focuses on streetwater management because water
is the fundamental ingredient for other components of a streetscape
ecosystem. The streetwater management section provides guidance
on how to work with and maximize the beneficial aspects of rain, its
byproduct, stormwater, and other sources of water. The second section
addresses street trees and landscaping, providing guidance on how
to design streets to include site-appropriate vegetation that maximizes
environmental and social benefits. Canopy trees provide summer shade
that cools the streets and the hardscapes from which the streetwater
is harvested. These sheltered micro-climates create ideal locations for
people to gather, walk, and bike.
To help cities achieve street designs that create great places fostering
community, the final sections of this chapter address street furnishings,
utilities, and lighting. The sections recommend that these elements (e.g.,
sheltered benches, bike racks, and bus shelters) should be placed where
people can utilize them well. These sections also provide guidance
as to the placement of utilities and how placement coordinates with
other components of the streetscape. The elements described can help
attract pedestrians to a street and thereby make the street safer, more
dynamic, and more vibrant economically.

PRINCIPLES OF
STREETSCAPE
ECOSYSTEM DESIGN
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Each section in this chapter includes design principles followed by
tools to achieve these principles. These streetscape element-specific
principles collectively support both the overarching principles of this
chapter and the broader goals of this manual. The collective use of
the tools in this chapter can provide numerous aesthetic and functional
elements in the public rights-of-way, including the entire space between
buildings, traveled way, and sidewalks. The following overarching
principles should be applied:
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STREETWATER
MANAGEMENT

•

Coordinate all streetscape elements with traveled way design
to maximize ecological, economic, and social benefits. No
individual street project should be pursued in a vacuum, but
rather planned as part of a comprehensive strategy. Use street
medians, roundabouts, chicanes, curb extensions, and other
road configurations as space for people and nature. They
provide opportunities for spaces with vegetation, streetwater
management tools, and other streetscape elements like benches
and bike racks.

•

Create a contextualized sense of place. Using the large
menu provided in this chapter, select streetscape elements that
reflect the context and unique character of the location as well
as support connections to adjacent land uses. The street can
then function as a shared living room for the community and a
welcoming front door for the buildings along the street. Native
plantings can be used to root the context in the surrounding
natural landscape while acknowledging the local ecosystem
and climate.

The street is a constructed waterway, often differing from the natural
path of water and disconnected from the hydrologic cycle. Traditional
design has focused on speedy removal of water from the street and
disposal of it as waste in storm drains and sewers. This section provides
tools to reclaim streetwater as a resource and allow it to nourish
trees and soils on its path to ground or surface waters. These tools
help cities design streets to sustainably work with both dry and wet
weather sources of water. During the wet season (winter in Southern
California), rain and its byproduct, stormwater, are the primary sources
of streetwater. During the dry season (summer in Southern California),
man-made sources of water include urban runoff from irrigation, car
washing, and other residential, commercial, and industrial activities.
Both dry and wet weather streetwater can contain bacteria and other
pollutants, and are thereby regulated at the state and local level. Streets
represent a large percentage of the impervious area within Los Angeles
and therefore generate substantial amounts of runoff from storm events.
Many of the sources of pollutants to waterways come from streets,
which contain oils, rubber, metals, and galvanized materials from
automobiles.
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While conventional stormwater controls aim to move water off-site
and into storm drains as quickly as possible, streetwater management
seeks to use and store water on-site for absorption and infiltration in
order to clean it naturally and use it as a resource. The storm drain
system, therefore, is an overflow support system rather than a primary
conveyance system. Streetwater management deals with water as an
amenity rather than a liability.
Many of the streetwater management options discussed in this section
can and should integrate easily with traffic calming measures installed
along streets, such as boulevard islands, rotary islands, traffic circles,
street ends, chicanes, and curb extensions. These elements can easily
incorporate streetwater treatment into the landscape and streetwater
tools can be made more cost-effective if integrated early in the design
process.
Streetwater management also provides opportunities to leverage other
streetscape elements and components of living streets. A strategic plan
linking streetscape elements and street design can maximize benefits.

Parkway incorporating streetwater tools: Bicknell Avenue, Santa Monica, CA (Credit: Neil Shapiro)
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This section provides guidance to comply with the Los Angeles
Regional Water Quality Control Board’s Municipal Separate Storm
Sewer System (MS4) Permit. The MS4 Permit requires that jurisdictions
in Los Angeles County reduce contaminants in runoff to improve water
quality in waterways. These requirements stem from National Pollutant
Discharge Elimination System (NPDES) requirements of the Clean Water
Act, as promulgated by the U.S. Environmental Protection Agency and
delegated to the Los Angeles Regional Water Quality Control Board.

Goals and Benefits of Streetwater Management
The primary goals of streetwater management are as follows:

•

Reduce—limit the amount of impervious surfaces that generate
additional runoff

•

Slow—friction slows flow

•

Spread—allow water to be slowed enough to infiltrate

•

Sink—keep water on site

•

Store—contain water for direct non-potable/potable indoor/
outdoor purposes

•

Use—to irrigate and replace imported potable water

These goals can be expressed succinctly: slow it, spread it, store it,
and sink it, but use it.

The tools provided in this section enable cities to attain regulatory
compliance and provide the following ecological, economic, and
aesthetic benefits:

•

Reduced use of potable water for irrigation

•

Reduced surface water pollution

•

Support for the urban ecosystem and wildlife habitat

•

Enhanced flood control

•

Biological filtration and bioremediation

•

Groundwater recharge
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•

Reduced heat island effect

•

Education through best management practices (BMP) visibility

•

Aeration of root zone

•

Potential reductions in stormwater infrastructure and treatment
costs

•

Improved aesthetics and public space within neighborhoods

Principles of Streetwater Management

11 – 6

•

Use the conventional storm drain system as the overflow
approach, not the primary system to manage streetwater.
Wherever possible, natural drainages should be the primary
overflow.

•

Harvest, use, and/or store stormwater as close to its
source as possible. Wet weather rainfall and its byproduct,
stormwater, can offset or eliminate imported potable irrigation
water needs when harvested and used on-site. Harvesting and
storing stormwater transforms a flooding liability into an onsite irrigation resource. This ensures natural waterways and
their plant communities have local sources of water, thereby
reducing the need for imported water. Harvesting and storing
rainwater also reduces the need for costly drainage conveyance
infrastructure for stormwater management.

•

Use on-site non-potable water sources for irrigation before
any imported water source. In dry weather, irrigation overspray
can be reduced by enforcing existing laws/ordinances banning
these practices. This leads to more efficient water use, reducing
costly imported potable water consumption.

•

Select tools that mimic natural processes. Minimize the
cost of the installation and maintenance by using gravity
flow rather than pumped flow, living filtration over synthetic/
mechanical filtration, and living surface infiltration instead of
piped drainage. Priority should also be given to pervious versus
impervious surfaces. The primary purpose is to harvest and utilize
rain as part of a healthy vegetated watershed. For example,
vegetation can reduce runoff water volume and pollutant load,
provide summer shade and cooling, and enhance wildlife
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habitat and sense of place with native vegetation rooted to the
local ecosystem.

•

Maximize streetwater management by integrating it into the
myriad design elements in the public right-of-way. The water
system is part of a larger, interconnected system. Maximize the
benefits of stormwater strategies. For example, traffic calming
and road diets can double as streetwater harvesting strategies.
In addition, use vegetation to make streets better places and
use streetwater management as an integral element of the
urban forest.

•

Show the water flow. The benefits of streetwater management
are ecological, economic, and social. Make the functions
described in this section visible for street users to see, understand,
appreciate, and replicate. Public right-of-way streetwater
installations can inspire private property installations and serve
as model installations for neighborhoods. Visible water flow
systems are also easier to maintain. Blockages are easier to
notice and easier to access for regular maintenance.

Definitions
The terms below describe the elements and techniques of sustainable
streetwater management.
Best Management Practice (BMP). Operating methods and/or
structural devices used to reduce stormwater volume, peak flows, and/
or pollutant concentrations of stormwater runoff through one or more
of the following processes: evapotranspiration, infiltration, detention,
filtration, and biological and chemical treatment
Bioretention. A soil and plant-based retention practice that captures
and biologically degrades pollutants as water infiltrates through subsurface layers containing microbes that treat pollutants. Treated runoff is
then slowly infiltrated and recharges the groundwater. These biological
processes operate in all infiltration-based strategies, including various
retention systems.
Conveyance. The process of water moving from one place to another
Daylight. To bring stormwater or streetwater flow to the surface, exposed
to open air and visible to the public
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Design Storm. A storm whose magnitude, rate, and intensity do not
exceed the design load for a storm drainage system or flood protection
project
Detention. Stormwater runoff that is collected at one rate and then
released at a controlled rate. The difference is held in temporary
storage.
Dry weather runoff. Human activity-related sources of water, such as
irrigation overspray, car wash runoff, leaking plumbing, fire hydrant
and well flushing, and runoff from mechanical processes such as air
conditioning
Filtration. A treatment process that allows for removal of solid
(particulate) matter from water by means of porous media such as
sand, soil, vegetation, or a man-made filter. Filtration is used to remove
contaminants.
Hardscape. Impermeable surfaces, such as concrete or stone, used in
the landscape environment along sidewalks or in other areas used as
public space
Infiltration. The process by which water penetrates into soil from the
ground surface
Permeability/Impermeability. The quality of a soil or material that
enables water or air to move through it, and thereby determines its
suitability for infiltration-based stormwater strategies
Retention. The reduction in total runoff that results when stormwater is
diverted and allowed to infiltrate into the ground through existing or
engineered soil systems
Runnel. Narrow, shallow drainage channel designed to carry small
amounts of runoff
Runoff. Water from rainfall that flows over the land surface that is not
absorbed into the ground
Sedimentation. The deposition and/or settling of particles suspended
in water as a result of the slowing of the water
Softscape. Natural, permeable, landscape surfaces such as vegetation,
mulch, and loose rock
Stormwater. Rainwater that flows and collects in the street
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Streetwater. All waters flowing in the street or other hardscapes in the
right-of-way, whether from dry weather runoff or rainwater sources

Tools for Streetwater Management
There are many tools and best management practices (BMPs) for
managing streetwater sustainably. Most popular are devices and
practices that encourage water percolation on-site to the maximum
degree practicable (given soil conditions, pollutant levels, etc.). The
most important devices and practices are bioretention BMPs consisting
of swales, planters, and vegetated buffer strips, as well as detention
BMPs consisting of rain gardens, infiltration trenches, and dry wells.
While permeable paving also slows and retains streetwater, it is listed
separately because its primary function is to serve as a surfacing
material that reduces runoff. Additional tools include delivery and
conveyance tools and inlet protections.
The streetwater management tools mentioned in this manual are highly
customizable and can be integrated into a variety of different types of
spaces in any of the street types. They can be implemented alone or in
concert with one another to achieve cumulative benefits. Opportunity
sites include medians, corner and midblock curb extensions, roadway
and park edges, front building edges, and surrounding street trees.
Selecting the appropriate BMP is very dependent on street type and
site conditions. High traffic commercial streets have different parameters
than smaller residential streets.
The following sections describe techniques to site and construct systems
to integrate streetwater management tools into both new and existing
streets. Table 11.1 below describes typical applicability of specific
streetwater tools to individual street types.
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Table 11.1 Best Fit for Streetwater Tools by Street Context

Residential

Industrial

Neighborhood
Commercial

o

o

Special

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

Downtown
Residential

o

o

o

o

o

o

o

o

o

Residential
Throughway

o

o

o

o

o

o

o

o

o

Neighborhood
Residential

o

o

o

o

o

o

o

o

o

Industrial

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

Mixed-Use

o

Sidewalk
Furniture Zone

o

o

o

o

o

o

o

o

o

Park Edge

o

o

o

o

o

o

o

o

o

Boulevard

o

o

o

o

o

o

o

o

o

o

o

o

o

o

Ceremonial
(Civic)

Small
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Pipe Filters

o

Rain Gardens

Inlet Inserts

o

Screens

o

DELIVERY AND INLET
CONVEYANCE PROTECTIONS
Channels and
Runnels

Commercial
Throughway

PAVING

Permeable
Paving

o

And
Mixed-Use

Vegetated
Buffer Strips

Downtown
Commercial

DETENTION

Infiltration
Trenches and
Dry Wells

Commercial

Planters

STREET
CONTEXT

Swales

BIORETENTION

Alley

o

o

o

o

o

o

o

Shared Public
Way

o

o

o

o

o

o

o

Walk Street

o

o

o

o

o

o

o

o
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Rain garden in rotary island
(Credit: Michele Weisbart)

General Guidelines
Site Considerations
Streetscape geometry, topography, and climate determine the types
of controls that can be implemented. The initial step in selecting a
streetwater tool is determining the available open space and constraints.
Although the maximum size of a selected streetwater facility may be
determined by available area, the standard design storm should be
used to determine the appropriate size, slope, and materials of each
facility.
After identifying the appropriate streetwater facilities for a site, an
integrated approach using several tools is encouraged. To increase
water quality and functional hydrologic benefits, several streetwater
management tools can be used in succession. This is called a treatment
train approach. The control measures should be designed using
available topography to take advantage of gravity for conveyance to
and through each facility.
Traffic calming measures, such as medians, circles, chicanes, and curb
extensions, should integrate streetwater management options discussed
in this section. The first image below illustrates a center-draining street
utilizing a rain garden integrated into a circle. These areas offer ideal
opportunities for treating runoff as they typically intercept the flow path
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Crowned complete street
(Credit: Michele Weisbart)

of water along a street and provide additional surface and subsurface
space for treating and infiltrating streetwater. By integrating streetwater
management tools at an early design stage, new facilities can be
added with only marginal cost when paired with other streetscape
construction projects. The second image below illustrates a possible
treatment on a traditional crowned street with traffic calming measures.
Infiltration Considerations
Appropriate soils, infiltration media, and infiltration rates should be used
for infiltration BMPs. Ideally, a complete geotechnical or soils report
should be undertaken to determine infiltration rates, soil toxicity and
stability, and other factors that will affect the ability and the desirability
of infiltration. At a minimum, the infiltration capacity of the underlying
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soils should be deemed suitable for infiltration and appropriate media
should be used in the BMP itself.
Using certain techniques, streetwater tools can still be incorporated
into areas of low permeability or where infiltration of stormwater is not
desirable. Underdrains should be used in areas of low soil permeability.
The location of the underdrain is an important consideration: if placed
higher in a facility, the stored water below the perforated pipe will be
infiltrated. If placed at the bottom of a sealed system, the perforated
pipe will release the stored water slowly over time. These infiltration
BMPs may overflow to appropriate locations such as catch basins and
outfalls.
Details are important to the ultimate success or failure of an infiltration
system. Poor soil conditions may cause stormwater to infiltrate either too
fast or too slow. Over-compaction of subsurface soil during construction
can lead to reduced infiltration capacity, flooding, and ponding.
The bottom surface of infiltration areas should be level to allow even
distribution. Soils and gravels in an infiltration installation should be
meticulously specified and verified in the field during construction.
Proper maintenance is crucial to the success of an infiltration BMP. To
ensure proper caretaking, a maintenance plan or contract with a local
agency is necessary.

Swale: Long Beach, CA
(Credit: Patricia Smith)
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Established swale in the landscape
(Credit: Julia Campbell and Michele
Weisbart)

Bioretention
Bioretention is a stormwater management process that cleans
stormwater by mimicking natural soil filtration processes as water flows
through a bioretention BMP. It incorporates mulch, soil pores, microbes,
and vegetation to reduce and remove sediment and pollutants from
stormwater. Bioretention is designed to slow, spread, and, to some
extent, infiltrate water. Each component of the bioretention BMP is
designed to assist in retaining water, evapotranspiration, and adsorption
of pollutants into the soil matrix. As runoff passes through the vegetation
and soil, the combined effects of filtration, absorption, adsorption, and
biological uptake of plants remove pollutants.
For areas with low permeability or other soil constraints, bioretention
can be designed as a flow-through system with a barrier protecting
streetwater from native soils. Bioretention areas can be designed with
an underdrain system that directs the treated runoff to infiltration areas,
cisterns, or the storm drain system, or may treat the water exclusively
through surface flow.
Included in this section are discussions of swales, planters, and
vegetated buffer strips.

Location and Placement
Bioretention facilities can be included in the design of all street
components: adjacent to the traveled way and in the frontage or
furniture sidewalk zones. They can be designed into curb extensions,
medians, traffic circles, roundabouts, and any other landscaped area.
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Depending on the feature, maintenance and access should always
be considered in locating the device. Bioretention systems are also
appropriate in constrained locations where other stormwater facilities
requiring more extensive subsurface materials are not feasible.
If bioretention devices are designed for infiltration, native soil should
have a minimum permeability rate of 0.5 inches per hour and at least
10 feet to the ground water table. Sites that have more than a 5
percent slope may require other stormwater management approaches
or special engineering.

Guidelines
A sponge-like surface application of organic mulch can quicken the
rate of absorption into the soil, slow soil moisture loss to evaporation,
and reduce the solid waste stream if the mulch is generated from local
organic matter. This strategy can also intercept and reduce sediment
and nutrient concentrations in runoff via bioremediation.
Plants should be microclimate-appropriate and must be able to tolerate
occasional saturation as well as dry periods (see the Urban Forestry
section of this chapter for planting recommendations).
The use of multiple small devices is often more feasible in tight urban
environments than the use of one large device. Small systems can be
linked together to achieve the desired cumulative capacity.

Swales
Swales are linear, vegetated depressions that capture rainfall and runoff
from adjacent surfaces. The swale bottom should have a gradual slope
to convey water along its length. Swales can reduce off-site streetwater
discharge and remove pollutants along the way. In a swale, water is
slowed by traveling through vegetation on a relatively flat grade. This
gives particulates time to settle out of the water while contaminants are
removed by the vegetation. Because the vegetation receives much of
its needed moisture through streetwater, the need for irrigation is greatly
reduced.
Sidewalk-adjacent swale during
storm event (Credit: Edward Belden,
Los Angeles and San Gabriel Rivers
Watershed Council)
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Location and placement. Swales can easily be located adjacent
to roadways, sidewalks, or parking areas. Roadway runoff can be
directed into swales via flush curbs or small evenly-spaced curb cuts
into a raised curb. Swale systems can be integrated into traffic calming
devices such as chicanes and curb extensions.

Swale with curb cut opening and
decorative grate outlet
(Credit: AHBE Landscape Architects)

Swales can be placed in medians where the street drains to the
median. Placed alongside streets and pathways, vegetated swales can
be landscaped with native plants which filter sediment and pollutants
and provide habitat for wildlife. Swales should be designed to work
in conjunction with the street slope to maximize filtration and slowing
of streetwater.

Guidelines. Soils that promote absorption and support vegetation, such
as sandy loams, should be specified on a case-by-case basis. Base
layers of rock and stabilizing filter fabric may also be specified. Swale
length, width, depth, and slope should be determined by capacity
needed for treatment of the design storm.
Swales are designed to allow water to slowly flow through. Depending
on the landscape and design storm, an overflow or bypass for larger
storm events may be needed. Curb openings should be designed to
direct flow into the swale. Following the inlet, a sump may be built to
capture sediment and debris. Mulch can be used in systems where it
will not escape the swale system, such as in flatter, deeper swales.
Check dams should be used to slow the velocity of water and catch
sediment when the slope along the length of the swale exceeds 4
percent.
Swales should be landscaped with deep-rooted grasses and vegetation
that tolerate short periods of inundation, deposits of sediment, and
periods of drought. Vegetation will filter sediment and slow erosion,
protecting the swale from failure. The sides of swales should be
minimally sloped to protect the swale from erosion and slope failure.
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Planter along a downtown street
(Credit: Kevin Robert Perry)

Planter detail
(Credit: Julia Campbell and Michele Weisbart)

Planters
Planters are typically above-grade or at-grade with solid walls and a
flow-through bottom. They are contained within an impermeable liner
and use an underdrain to direct treated runoff back to the collection
system. Where space permits, buildings can direct roof drains first
to building-adjacent planters. Both underdrains and surface overflow
drains are typically installed with building-adjacent planters.
At-grade street-adjacent planter boxes are systems designed to take
street runoff and/or runoff from sidewalks and incorporate bioretention
processes to treat stormwater. These systems may or may not include
underdrains.

Location and placement. Above-grade planters should be structurally
separate from adjacent sidewalks to allow for future maintenance and
structural stability per local department of public works’ standards. Atgrade planter systems can be installed adjacent to curbs within the
frontage and/or furniture zones.

Guidelines. All planters should be designed to pond water for less than
48 hours after each storm. Flow-through planters designed to detain
roof runoff can be integrated into a building’s foundation walls, and
may be either raised or at grade.
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For at-grade planters, small localized depressions may be included
in the curb opening to encourage flow into the planter. Following the
inlet, a sump (depression) to capture sediment and debris may be
integrated into the design to reduce sediment loadings.

Vegetated Buffer Strips
Vegetated buffer strips are sloping planted areas designed to treat and
absorb sheet flow from adjacent impervious surfaces. These strips are
not intended to detain or retain water, only to treat it as a flow-through
feature. They should not receive concentrated flow from swales or other
surface features, or concentrated flow from pipes.

Location and placement. Vegetated buffer strips are well-suited to
treating runoff from roads and highways, small parking lots, and pervious
surfaces. They may be commonly used on multi-way boulevards,
park edge streets, or sidewalk furniture zones with sufficient space.
Vegetated buffers can be situated so they serve as pre-treatment for
another streetwater management feature, such as an infiltration BMP.

Guidelines. Buffer strips cannot treat large amounts of runoff; therefore,
the maximum drainage width (with the direction of flow being towards
the buffer) of the contributing drainage area should be 60 feet. In
general, a buffer strip should be at least 15 feet wide in the direction
of flow to provide the highest water quality treatment.

Vegetated buffer strip detail
(Credit: Julia Campbell and Michele
Weisbart)
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Rain garden detail (Credit: Julia
Campbell and Michele Weisbart)

The top of the strip should be set 2 to 5 inches below the adjacent
pavement or contributing drainage area, so that vegetation and
sediment accumulation at the edge of the strip does not prevent runoff
from entering.
Buffer strips should be sited on gentle slopes. Steep slopes in excess
of 15 percent may trigger erosion during heavy rain events, thus
eliminating water quality benefits.

Detention
Detention devices differ from retention in that they are designed and
sized to hold a specific volume of water and then slowly release it
over time. On the other hand, the bioretention BMPs described in the
previous section are designed and sized based on flow—the rate of
water passing through them. The objective of bioretention is to improve
the quality of streetwater by promoting filtration and adsorption as
water flows through vegetation and soil. Detention devices do not
function as flow-through features, but rather the objective is to collect
and contain water until it is removed by controlled release or infiltrated
into the soil. Overflow outlets may be included to manage large storm
events. Pollutants may be removed by vegetation and the topsoil
layer as in bioretention BMPs so that streetwater is treated before it is
infiltrated. Detention devices can greatly reduce the volume of runoff
from streetscapes and for small storm events may completely eliminate
runoff.
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Rain Gardens
Rain gardens are vegetated depressions in the landscape. They have
flat bottoms and gently sloping sides. Rain gardens can be similar in
appearance to swales, but their footprints may be any shape. Rain
gardens hold water on the surface, like a pond, and have overflow
outlets. The detained water is infiltrated through the topsoil and
subsurface drain rock unless the volume of water is so large that some
must overflow. Rain gardens can reduce or eliminate off-site streetwater
discharge while increasing on-site recharge.

Location and placement. Rain gardens may be placed where there
is sufficient area in the landscape and where soils are suitable for
infiltration. Rain gardens can be integrated with traffic calming measures
installed along streets, such as medians, islands, circles, street ends,
chicanes, and curb extensions. Rain gardens are often used at the
terminus of swales in the landscape.

Guidelines. Native soils should have a minimum permeability rate of
0.5 inches per hour and at least 10 feet to the ground water table. Sites
that have more than a 5 percent slope may require other stormwater
management approaches or special engineering. The topsoil layer
should be designed on a case-by-case basis and may often be a
type of sandy loam. Subsurface drain rock will promote infiltration
and should also be designed for each installation. Local public works
departments may have additional guidelines for rain garden design.

Rain garden in an urban landscape
(Credit: Kevin Robert Perry)
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The size and shape of rain gardens will vary in each case and the
available area in the landscape may determine the maximum footprint.
Because rain gardens are volume-based BMPs, their surface area
and depth will be designed to achieve the desired detention volume.
Overflow outlets should be below the lip of the rain garden and at a
height consistent with the desired detention volume. Sides should be
gently sloping to prevent erosion.
Rain gardens should be landscaped with deep-rooted grasses and
other vegetation that can tolerate short periods of inundation, deposits
of sediment, and periods of drought.

Infiltration Trenches and Dry Wells
Infiltration trenches are linear, rock-filled features that promote infiltration
by providing a high ratio of sub-surface void space in permeable
soils. They provide on-site stormwater retention and may contribute to
groundwater recharge. Infiltration trenches may accept streetwater from
sheet flow, concentrated flow from a swale or other surface feature,
or piped flow from a catch basin. Because they are not flow-through
BMPs, infiltration trenches do not have outlets but may have overflow
outlets for large storm events.

Infiltration trench with perforated
pipe during installation
(Credit: Neil Shapiro)

Dry wells are typically distinguished from infiltration trenches by being
deeper than they are wide. They are usually circular, resembling a
well, and are backfilled with the same materials as infiltration trenches.
Dry wells typically accept concentrated flow from surface features or
from pipes and do not have outlets.
Infiltration trenches and dry wells are typically designed to infiltrate
all flow they receive. In large storm events, partial infiltration of runoff

Infiltration trench (Credit: Julia Campbell
and Michele Weisbart)
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can be achieved by providing an overflow outlet. In these systems,
significant or even complete volume reduction is possible in smaller
storm events. During large storm events, these systems may function
as detention facilities and provide a limited amount of retention and
infiltration.

Location and placement guidelines. Infiltration trenches and dry wells
typically have small surface footprints so they are potentially some of
the most flexible elements of landscape design. However, because
they involve sub-surface excavation, these features may interfere with
surrounding structures. Care needs to be taken to ensure that surrounding
building foundations, pavement bases, and utilities are not damaged
by infiltration features. Once structural soundness is ensured, infiltration
features may be located under sidewalks and in sidewalk planting
strips, curb extensions, roundabouts, and medians. When located in
medians, they are most effective when the street is graded to drain to
the median. Dry wells require less surface area than trenches and may
be more feasible in densely developed areas.
Infiltration features should be sited on uncompacted soils with
acceptable infiltration capacity. They are best used where soil and
topography allow for moderate to good infiltration rates (0.5 inches
per hour) and the depth to groundwater is at least 10 feet. Prior to
design of any retention or infiltration system, proper soil investigation
and percolation testing should be conducted to determine appropriate
infiltration design rates. Any site with potential for previous underground
contamination should be investigated. Infiltration trenches and dry wells
can be designed as stand-alone systems when water quality is not a
concern or may be combined in series with other streetwater tools.

Pre-treatment, design, and installation guidelines. Infiltration features
do not treat streetwater and may become damaged by streetwater
carrying high levels of sediment. In general, infiltration features should
be designed in series with bioretention tools unless the infiltration
features receive water from well-vegetated areas where sediment is not
expected. Pre-treatment features should be designed to treat street runoff
prior to discharging to infiltration features. Bioretention devices, sumps,
and sedimentation basins are several pre-treatment tools effective at
removing sediment.
Trenches and dry wells are typically backfilled with coarse drain
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rock (coarse gravel) and may or may not be lined with filter fabric.
Additional void space can be achieved by including materials such
as perforated pipes, half pipes, or open blocks within the drain rock.
The trench surface can be planted, covered with grating, covered with
boardwalks, or simply remain as exposed drain rock. Local public
works departments should be contacted for any local guidance on
infiltration feature design.
The slope of the infiltration trench bottom should be designed to be
level or with a maximum slope of 1 percent. Infiltration BMPs should
be installed parallel to contours with maximum ground slopes of 20
percent and be located no closer than 5 feet to any building structure.
Sub-soils should not be compacted. Drain rock and, if needed, filter
fabric with an overflow drain should be designed for each installation.
Perforated pipes and piped inlets and outlets may be included in the
design of infiltration trenches. Cleanouts should be installed at both
ends of any piping, and at regular intervals in long sections of piping,
to allow access to the system. Monitoring wells are recommended
for both trenches and wells and can be combined with clean-outs.
If included, the overflow inlet from the infiltration trench should be
properly designed for anticipated flows.

Paving
Permeable Paving
Permeable paving is a system with the primary purpose of slowing
or eliminating direct runoff by absorbing rainfall and allowing it to
infiltrate into the soil. This BMP is impaired by sediment-laden run-on
which diminishes its porosity. Care should be taken to avoid flows

Street section elevation illustrating placement of pervious pavement (Credit: Marty Bruinsma)
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from landscaped areas reaching permeable paving. In those cases,
bioretention is a better choice for BMPs. Permeable paving is, in certain
situations, an alternative to standard paving. Conventional paving
is designed to move streetwater off-site quickly. Permeable paving,
alternatively, accepts the water where it falls, minimizing the need for
management facilities downstream.
Permeable paving
Permeable concrete after a rain event
(Credit: Neil Shapiro)

•
•
•

Filters and cleans pollutants such as petroleum deposits on
streets
Reduces water volumes for existing overtaxed pipe systems
Decreases the cost of offsite or onsite downstream infrastructure

Location and placement guidelines. Conditions where permeable
paving should be encouraged include

•
Permeable paving and a trench drain
in a parking area
(Credit: Stephanie Landregan)

•
•

Sites where there is limited space in the right-of-way for other
BMPs
Parking or emergency access lanes
Furniture zones of sidewalks especially adjacent to tree wells

Conditions where permeable paving should be avoided include

•

•
•
•
•
•
•

Where runoff is already being harvested from an impervious
surface for direct use, such as irrigation of bioretention
landscape areas
Steep streets
Large traffic volume or heavy load lanes
Gas stations, car washes, auto repair, and other sites/sources
of possible chemical contamination
Areas with shallow groundwater
Within 20 feet of sub-sidewalk basements
Within 50 feet of domestic water wells

Material guidelines. When used as a road paving, pervious pavement
that carries light traffic loads typically has a thick drain rock base
material. Pavers should be concrete as opposed to brick or other lightduty materials. Other possible permeable paving materials include
porous concrete and porous asphalt. These surfaces also have specific
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base materials that detain infiltrated water and provide structure for
the road surface. Base material depths should be specified based on
design load and the soils report.
Plazas, emergency roads, and other areas of limited vehicular access
can also be paved with permeable pavement. Paving materials for
these areas may include open cell paver blocks filled with stones or
grass and plastic cell systems. Base material specifications may vary
depending on the product used, design load, and underlying soils.
When used for pedestrian paths, sidewalks, and shared-use paths,
appropriate materials include those listed above as well as rubber
pavers and decomposed granite or something similar (washed or poreclogging fine material). Pedestrian paths may also use broken concrete
pavers as long as ADA requirements are met. Paths should drain into
adjoining landscapes and should be higher than adjoining landscapes
to prevent run-on. Soil paths are not successful on slopes in excess of 4
percent. Any pervious materials used for sidewalks or paths should be
very smooth for wheelchairs and bicyclists.

Design guidelines. Design considerations for permeable paving
include

•
•
•
•
•
•

The location, the slope and load-bearing capacity of the street,
and the infiltration rate of the soil
The amount of storage capacity of the base course
The traffic volume and load from heavy vehicles
The design storm volume calculations and the quality of water
Drain rock, filter fabrics, and other subsurface materials
Installation procedures including excavation

Pervious pavement detail (Credit: Julia Campbell and Michele Weisbart)
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A soil or geotechnical report should be conducted to provide information
about the permeability and load-bearing capacity of the soil. Infiltration
rate and load capacity are key factors in the functionality of this BMP.
Permeable paving generally does not have the same load-bearing
capacity as conventional paving, so this BMP may have limited
applications depending on the underlying soil strength and paving
use. Permeable paving should not be used in general traffic lanes due
to the possible variety of vehicles weights and heavy volumes of traffic.
The soil report should also provide the depth of the water table to
determine if permeable pavers are an appropriate application for the
site. Pervious pavement typically requires a 4-foot or more separation
from the water table or bedrock to properly infiltrate streetwater.
Pervious pavement is not recommended over new or compacted fill.
Because permeable pavement is damaged by sediment deposits, it
should be carefully placed in the landscape so as to avoid run-on,
especially from sediment-laden sources such as landscaped areas.
Pavement used for sidewalks and pedestrian paths should be ADA
compliant, especially smooth, and not exceed a 2 percent slope or
have gaps wider than 0.25 inches. In general, tripping hazards should
be avoided.

Maintenance and installation guidelines. Proper construction and
installation of permeable pavement is vital to its success. To ensure
that the paving system functions properly, sub-base preparation
and stormwater pollution prevention measures should be performed
appropriately during installation.
Construction considerations include
• Scarifying soils so that they remain porous
• Avoiding compaction of soils
• Preventing run-on and sedimentation during construction
Maintenance of permeable pavement systems is essential to their
continued functionality. Regular vacuuming and street sweeping
should be performed to remove sediment from the pavement surface.
The bedding and base material should be tested to ensure sufficient
infiltration rates on a regular basis. Additionally, base material may
need to be removed and replaced every several years based upon the
material manufacturer’s specifications.
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Delivery and Conveyance
Water conveyance measures in the hardscape may support the
treatment BMPs outlined above. By daylighting streetwater flow, these
measures draw attention to water movement and can in turn highlight
bioretention and detention BMPs. Delivery and conveyance measures
do not treat streetwater for quality and do not reduce water volume.
They are therefore only recommended as supporting infrastructure, a
preferable alternative to traditional piped flow.

Channels, Runnels, Trench Drains, and Constructed Swales
Channels, runnels, trench drains, and constructed swales are
conventional methods of conveying moderate amounts of streetwater
from buildings and impervious surfaces to other drainage collection
systems, streets, or planters. They are hardscape features constructed
from impermeable materials.
Typically, these structures work well where there is a need for water
redirection and space is limited. These hardscape methods may serve
to move streetwater from the street to landscaped areas. Channels and
constructed swales are not used for stormwater treatment but serve as
daylighted, visible conveyance features in lieu of closed pipe systems.
They provide opportunities to acknowledge natural drainage processes
with artistic design features along the drainage path.

Decorative runnel and fountain
(Credit: Stephanie Landregan)
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A variety of materials can be used for channels, runnels, and constructed
swales: stone, brick, pebbles, pavers, and concrete. Rock swales can
be created by arranging stones loosely and mortaring them in place.
When a closed top is required, grates can be constructed; proprietary
products in standard sizes are readily available. Decorative grates are
aesthetic and help illustrate water flow processes.
Because these structures are gravity fed, they require slopes to function
properly. On slopes greater than 6 percent, check dams or other
velocity reduction devices should be provided.
These conveyance features may direct sheet flow to bioretention or
infiltration features or simply serve as an alternative to piped flow in
conventional drainage systems. Dimensions should be determined
based on the design storm.
Trench drain in hardscape
(Credit: Stephanie Landregan)

Channels have vertical sides and provide a drainage path to a
downstream streetwater management feature. Channels vary in depth
depending on the amount of flow they are designed to carry, have a
sloped bottom, and can be covered or open. In some cases, channels
can be constructed with pervious bottoms. Channels can be placed
in plazas, driveways, and other hardscapes where conveyance is
needed. Channels may be used in some situations where swales or
pipes would be too costly or impossible due to site constraints. In
broad landscape contexts, channels can be large and constructed to
carry large volumes of water.
Runnels are shallower than channels, typically only a couple of inches
deep, and are designed to carry small flows of streetwater. Runnels
may have an open top but must be covered if they cross pedestrian
walkways. Most often runnels are used to convey runoff from hardscapes
to adjacent streetwater treatment landscapes. Runnels may be very
useful in pedestrian hardscape areas where artistic construction is
highly visible. The location and design of runnels should be carefully
selected so that they do not pose tripping hazards.
Trench drains are a type of conveyance system similar to runnels.
Trench drains differ from runnels in that they are usually smaller and
have a grated top. They also have solid sides and bottoms. Trench
drains are available in standard sizes and dimensions from a variety
of manufacturers.

Constructed swale with drain
(Credit: Stephanie Landregan)
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Constructed swales are similar to the swales discussed earlier but are
constructed from impervious materials. They typically are long narrow
depressions used to convey water. The size of a swale should be
determined by the design storm and landscape features.
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Access, design, and maintenance guidelines. All conveyance
structures, both open and covered, need to meet accessibility guidelines
when in the path of travel. Boardwalks can cover large swales, or
decorative grates can be used over smaller widths.
Channels, runnels, and constructed swales should be designed to meet
the local agency design storm requirements. Overflow features may be
required in some areas and should drain to the nearest gutter or other
drainage feature, always draining away from adjacent properties.
These features should be designed to allow debris to move through
them and account for stoppages that could limit the drainage capacity.
Maintaining a clear conduit is essential for the proper functioning
of conveyance structures. These features should be cleaned before
the rainy season and checked before and after storm events. Trash,
cigarette butts, soil sediment, and leaf litter all can contribute to failure
and decrease the function of these features.

Storm Drain Inlet Protections: Retrofitting Existing Storm
Drains
Existing storm drain systems may be retrofitted to improve streetwater
quality without costly capital improvements. The BMPs described below
can be used with existing conventional piped storm drain systems to
address water quality but not water volume concerns. The measures
described below are designed to prevent particulates, debris, metals,
and petroleum-based materials conveyed by streetwater from entering
the storm drain system. All storm drain protection units should have an
overflow system that allows the storm drain to remain functional if the
filtration system becomes clogged during rainstorms.
Typical maintenance of catch basins includes scheduled trash removal
if a screen or other debris capturing device is used. Street sweeping
should be performed by vacuum sweepers with occasional weed and
large debris removal. Maintenance should include keeping a log of
the amount of sediment collected and the data of removal. Some cities
have incorporated the use of GIS systems to track sediment collection
and to optimize future catch basin cleaning efforts. Bulb-outs should be
designed with two return curves with a radius of over 10 feet to allow
street sweepers to clean the corners.
All inlet tools located in the pedestrian access route should conform to
ADA requirements.
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Storm Drain Inlet Screens: Placement and Guidelines
Inlet screens are designed to prevent large litter and trash from entering
the storm drain system while allowing smaller particles to pass through.
The screens function as the first preventive measure in removing
pollutants from the storm water system. Storm drain inlet screens can be
designed and fabricated on an as-needed basis; proprietary screens
are readily available for standard size inlets.
Inlet screens are external units mounted on existing curb side storm
drain catch basins. The unit captures bigger particles and allows the

Curb inlet grate catching debris
(Credit: Andre Haghverdian)

storm water and small particles to pass through. The screen can be
mounted on hinges to create a bypass if the screen is clogged during
a storm.
A wide range of storm drain inlet screens is available. The city’s street
sweeping department should be consulted to ensure compliance with
local specifications and to schedule regular maintenance. Annual
inspection of the screen is recommended to ensure functionality.

Storm Drain Inlet Protection: Placement and Guidelines
The inlet protection should be designed to protect curbside catch basins
or inlets within the traveled way. Inlet inserts contain filter cartridges that
can be easily replaced.
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The inlet protection can be installed on the existing wall of the catch
basin. It can be placed on the curb side wall of catch basins so that
during storm events water can overflow around the unit.
Inlet inserts should be sized to capture all debris and should therefore
be selected to match the specific size and shape of each catch basin
and inlet. Maintenance should be taken into account—systems with
lower maintenance requirements are preferred.

Storm Drain Pipe Filter: Placement and Guidelines
The storm drain outlet pipe protection or filter is designed to be installed
on an existing outlet pipe or at the bottom of an existing catch basin
with an overflow. This filter removes debris, particulates, and other
pollutants from streetwater as it leaves the storm drain system. This
BMP is less desirable than a protection system that prevents debris
from entering the storm drain system because the system may become
clogged with debris.
Outlet pipe filters can be placed on existing curbside catch basins and
flush grate openings. Regular maintenance is required and inspection
should be performed rigorously. Because this filter is located at the
outlet of a storm drain system, clogging with debris is not as apparent
as with filters at street level. This BMP may be used as a supplemental
filter with an inlet screen or inlet insert unit.

URBAN FORESTRY

The urban forest includes all trees, shrubs, and other understory plantings
on both public and private lands. Street trees and landscaping are
essential parts of the urban forest, as they contribute positively to the
urban environment—to climate control, stormwater collection, and the
comfort and safety of people who live or travel along the street. A
street lined with trees and other plantings looks and feels narrower
and more enclosed, which encourages drivers to slow down and to
pay more attention to their surroundings. Trees provide a physical and
a psychological barrier between pedestrians and motorized traffic,
increasing safety as well as making walking more enjoyable.
A healthy urban forest is also a powerful streetwater management
tool. Leaves and branches catch and slow rain as it falls, helping it to
soak into the ground. The plants themselves take up and store large
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quantities of water that would otherwise contribute to surface runoff.
Part of this moisture is then returned to the air through evaporation to
further cool the city.
As an important element along sidewalks, street trees must be
provided with conditions that allow them to thrive, including adequate
uncompacted soil, water, and air. This section provides guidance for
appropriate conditions and selecting, planting, and caring for street
trees, as well as for other landscaping along streets.

Appropriate local street trees
(Credit: Dan Burden)

Street Trees
Goals and Benefits of Street Trees
The goal of adding street trees is to increase the canopy cover of the
street, the percentage of its surface either covered by or shaded by
vegetation, not simply to increase the overall number of trees. The
selection, placement, and management of all elements in the street
should enhance the longevity of a city’s street trees and healthy, mature
plantings should be retained and protected whenever possible.
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A large tree will yield $48 to $62 in average annual net benefits over
40 years with costs factored in (McPherson, G. et al, “Tree Guidelines
for San Joaquin Valley Communities,” Western Center for Urban Forest
Research and Education, USDA Forest Service, 1999). Adding street
trees

•

Creates shade to lower temperatures in a city, reduces
energy use, and makes the street a more pleasant place
in which to walk and spend time

•

Slows and captures rainwater, helping it soak into the
ground to restore local hydrologic functions and aquifers

•

Improves air quality by cooling air, producing oxygen,
and absorbing and storing carbon in woody plant
tissues

•

Increases property values and sales revenues for existing
businesses

•

Enhances local neighborhood and cultural identity
through specific plant forms and materials, the act
of planting and sharing food crops, or by creating
sheltering spaces for social interaction

•

Enhances safety and personal security on a street by
calming traffic and by fostering a denser and more
consistent human presence, also referred to as eyes on
the street

•

Provides cover, food, and nesting sites for indigenous
wildlife as well as facilitates habitat connectivity

Street trees (Credit: Patricia Smith)
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Principles for Street Trees
The following principles influence the selection of street trees and
landscaping design:
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•

Seek out and reclaim space for trees. Streets have a
surprising number of residual or left-over spaces between areas
required for travel lanes and parking, once they are examined
from this perspective. Traffic circles, medians, channelization
islands, and curb extensions can provide space for trees and
landscaping.

•

Create optimum conditions for growth. Space for roots and
above ground growth is the main constraint to the urban forest
achieving its highest potential. Typically a 6 to 8-foot wide,
continuous sidewalk furniture zone must be provided, with
uncompacted soil to a minimum of a 3-foot depth. If space
for trees is constrained, provisions should be made to connect
these smaller areas below the surface to form larger effective
areas for the movement of air, root systems, and water through
the soil.

•

Select the right tree for the space. In choosing a street tree,
consider what canopy, form, and height will maximize benefits
over the course of its life. Provide necessary clearances below
overhead high-intensity electrical transmission lines and prevent
limbs from overhanging potentially sensitive structures such as
flat roofs. In commercial areas where the visibility of façademounted signs is a concern, choose species whose mature
canopy allows for visibility, with the lowest branches at a height
of 12 to 14 feet or more above the ground. Select trees with
non-aggressive root systems to avoid damaging paving and
sidewalks.

•

Start with good nursery stock and train it well. When installing
plant material, choose plants that have complete single leaders
and are in good “form,” and check that boxed trees are not
root bound. Proper watering and pruning every three to four
years will allow trees to mature and thrive for many years of
service.
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•

Do not subject plants to concentrated levels of pollutants.
Trees and other plants should be integrated within streetwater
management practices whenever possible, but filtering of
pollutants from “first flush” rain falls and street runoff will extend
the life of trees and prevent toxic buildup of street pollutants in
tree wells.

Guidelines
Climate and Soil
Selecting trees that are adapted to a site’s climate and local rain cycles
can create a more sustainable urban forest. The urban environment is
harsh for many plants. Often plants native to an area are best adapted
to that area’s climate. Select plants that can tolerate the environmental
elements, such as radiant heat from the sidewalk or street surface or 50
to 60 mph winds from passing traffic.
Urban soils have became highly compacted through construction
activities and the passage of vehicle and even foot traffic. Compaction
reduces the soil’s capacity to hold and absorb water. Plants need
healthy soil, air, and water to thrive.
To add biomass and canopy cover, both the volume and quality of
soil at planting sites should be increased. But even when the soil in
confined tree pits has been amended, something of a planter-like
condition exists at the bottom and sides where the prepared area
meets the surrounding compacted soils. Covering the soil surface with
mulch can help, as the added shade, cooling, and retained moisture
help support the biological activities close to the soil’s surface. These
activities open and help keep open the pore structure of the soil and
cushion the impact of foot traffic. The process works better if the mulch
material is organic rather than stone. Those with limited resources for
soil preparation should invest in an extensive covering of mulch.
The generalized soil types map for a city can be used as a starting
point when planning projects, but then the basic soil classifications
should be identified on-site, especially when confronted by planting
sites at the extreme ends of the spectrum: very fast-draining, nutrientpoor sands and dense, often nutrient-rich but oxygen-starved poorly
drained clays.
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Planting Sites
Traditionally, trees have been squeezed into whatever limited space is
easily found, but this does not work well for either the tree or the street.
The following guidelines provide recommended planting areas:
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•

Establish and maintain 6 to 8-foot wide sidewalk furniture
zones where possible. Many large trees need up to 12 feet in
width, and are not suitable for placement in narrower furniture
zones. In residential areas, sidewalk furniture zones within the
root zone should be unpaved and planted/surfaced with low
groundcover, mulch, or stabilized decomposed granite where
these can be maintained. Where maintenance of such extensive
sidewalk furniture zones is not feasible, provide 12-foot long
tree wells with true permeable pavers (standard interlocking
pavers are not permeable).

•

If the above conditions are not feasible, provide for the tree’s
root system an adequate volume of uncompacted soil or
structural or gap-graded soil (angular rock with soil-filled gaps)
to a depth of 3 feet under the entire sidewalk (in the furniture,
frontage, and pedestrian sidewalk zones).

•

Spacing between trees will vary with species and site conditions.
The spacing should be 10 percent less than the mature canopy
spread. Closer spacing of large canopy trees is encouraged
to create a lacing of canopy, as trees in groups or groves can
create a more favorable microclimate for tree growth than is
experienced by isolated trees exposed to heat and desiccation
from all sides. On residential streets where lots are 40 or 50
feet wide, plant one tree minimum per lot between driveways.
Where constraints prevent an even spacing of trees, it is
preferable to place a tree slightly off the desired rhythm than to
leave a gap in the pattern.

•

Planting sites should be graded, but not overly compact, so that
the soil surface slopes downward toward the center, forming
a shallow swale to collect water. The crown of the tree should
remain 2 inches above finished grade and not be in the center
of a swale, but off to the side. The finished soil elevation after
planting is held below that of the surrounding paving so 2 to
3 inches of mulch can be added. The mulch layer must be
replenished as needed to maintain a nearly continuous level
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surface adjacent to paving.

•

Generally tree grates and guards are best used along streets
with heavy pedestrian traffic. Along streets without heavy foot
traffic and in less urban environments, use mulch in lieu of tree
grates.

Species Selection

•

Select trees with non-aggressive root systems to avoid damaging
paving and sidewalks.

•

In general, street trees should be species that will achieve a
height and spread of 50 feet on residential streets and 40 feet
on commercial streets within 10 years of planting to provide
reasonable benefits. Typically, trees on commercial streets will
not achieve the same scale as they will on residential streets
where greater effective root zone volumes may be achieved.
On commercial streets with existing multi-story buildings and
narrow sidewalks, select trees with a narrower canopy than
can be accommodated on the limited sidewalk width.

•

Cities should establish a list of recommended tree species
for use in the public street rights-of-way. In the Los Angeles
basin, drought-tolerant native trees with large canopies
include Coast Live Oaks (Quercus agrifolia) and Sycamores
(Platanus racemosa). (Note that dry weather runoff should not
be directed to oaks and other trees that are not tolerant of
dry season irrigation.) On commercial streets with groundfloor retail, deciduous trees with a strong central leader, such
as Ginkos and London Planes, are desirable as they grow
rapidly above the ground floor business signs. A city’s list of
recommended tree species should specify minimum planting
site widths for each and which trees may be planted below
utility lines. Where there are overhead power lines that are less
than 50 feet above grade, braided insulated electrical wire
should be used so that trees do not have to be pruned to avoid
the electrical lines. If braided insulated electrical wire cannot
be provided, appropriate trees that will not grow tall enough to
reach the power lines should be specified and planted.

•

Trees that are part of streetwater management practices must
be species that respond well to the extremes of periodic
inundation and dry conditions found in water catchment areas.
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Design of all planting areas should include
provisions for improved streetwater detention
and infiltration.

•

Consistent use of a single species helps
reinforce the character of a street or district,
but a diversity of species may help the urban
canopy resist disease or insect infestations.
New plantings added to streets with existing
trees should be selected with the aim of
meeting the same watering requirements and
creating visual harmony with existing trees
and plantings. Native species should be
considered for inclusion whenever possible,
but consideration should be first given to a
species’ adaptability to urban conditions.

•

Consider evergreen species where it is
desirable to maintain foliage through the
winter months, such as to slow streetwater
through the rainy season.

•

Consider deciduous species where their
ability to allow sunlight to penetrate into
otherwise shaded areas (such as south facing
windows of adjoining buildings) during the
winter months will be a plus.

Traditional landscaping, requiring irrigation, along
a residential parkway in Southern California
(Credit: Patricia Smith)

More sustainable landscaping in Southern California
(Credit: Patricia Smith)

Landscaped parkway along a commercial street
(Credit: Patricia Smith)
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Tree Spacing and Other Considerations

•

See Chapter 4, “Traveled Way Design,” for
an understanding of how to take intersection
sight distance into account when designing
intersections. Many jurisdictions have tree
spacing requirements at intersections,
which typically vary from 30 to 45 feet, to
provide visibility at corners. But as discussed
in Chapter 4, this distance can often be
reduced with no compromise in safety in
slow speed environments.

•

Most jurisdictions have spacing requirements
between trees and street lights (typically
about 30 feet high), which typically vary from
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10 to 20 feet. The smaller setback provides greater flexibility
in tree spacing and allows for a more complete tree canopy.

•

Pedestrian lights, which are about 12 feet tall, generally do
not conflict with the tree canopy, so spacing is less rigid. Some
jurisdictions still require wide clearance for their convenience
in maintaining the lights, but this wide spacing greatly reduces
tree canopy and is therefore discouraged. Spacing of 10 feet
away from trees is generally adequate.

•

An 8-foot minimum clearance must be maintained between
accessible parking spaces and trees.

•

Trees may be planted as close as 6 feet from bus shelters,
where they provide welcoming shade at transit stops.

•

Adequate clear space should be provided between trees and
awnings, canopies, balconies, and signs so they will not come
into conflict through normal growth or require excessive pruning
to remediate such conflicts.

•

Trees may be planted in medians that are 4 feet or wider, but
must have an adequate clear height between the surface of the
median and the lowest branches so that pedestrians can be
seen. Where trees hang over the street, the clear height should
be 14 feet.

Understory Landscaping
Understory landscaping refers to landscape elements beneath the tree
canopy in areas within the public right-of-way not required for vehicular
or pedestrian movement, including

•

Medians

•

Curb extensions

•

Furniture and frontage zones

Benefits of Understory Landscaping
•

Complements and supports street trees, in particular by
providing uncompacted, permeable areas that accommodate
roots and provide air, water, and nutrients
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•

Reduces impervious area and surface runoff

•

Treats stormwater, improving water quality

•

Provides infiltration and groundwater recharge

•

Provides habitat

•

Reduces the perceived width of the street by breaking up wide
expanses of paving, particularly when the understory is in
medians and sidewalk furniture zones

•

Contributes to traffic calming

•

Provides a buffer between the walkway zone and the street,
contributing to pedestrian comfort

•

Improves the curb appeal of properties along the street,
potentially increasing their value

•

Enhances the visual quality of the community

Principles
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•

Trees take precedence: the understory landscape should
support them. It should not compete with them.

•

Only pave where necessary: keep as much of the right-of-way
unpaved and planted as possible to maximize benefits

•

Design understory areas to infiltrate water

•

The entire understory area does not have to be covered with
plants—composted mulch is a good groundcover (top of mulch
should be below adjoining hardscape so that runoff will flow
into planning areas).

•

Make the understory sustainable: use drought-tolerant plants

•

Replenish the soil with compost

•

Design the understory to contribute to the sense of place
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Guidelines
Soil
Provide good quality, uncompacted, permeable soil. Soil analyses
should address the concentration of elements that may affect plant
growth, such as pH, salinity, infiltration rate, etc. Remove and replace
or amend soil as needed. Good preparation saves money in the
long run because it reduces the need to replace plants, lowers water
consumption, and reduces fertilizer applications.

Design
Generally, understory landscaped areas should be as wide as
possible where there are trees: when feasible, at least 6 to 9 feet
wide for parkways and 8 to 12 feet wide for medians. However,
many existing parkways and medians are less wide. Narrower
parkways can support understory plants and some tree species. A
path or multiple paths should be added as needed across a parkway
as a means of access from the curb to the sidewalk. For example,
where there are striped curbside parking spaces, a path across the
parkway should be provided at every one or two parking spaces.

Plant with species that

•

Do not require mowing more frequently than once every few
months

•

Are drought tolerant and can survive with minimal irrigation
upon establishment

•

Do not exceed a height of 2 feet within 5 feet of a driveway/
curb cut and within 20 feet of a crosswalk, and, excluding
trees, 3 feet elsewhere

•

Do not have thorns or sharp edges adjacent to any walkway
or curb

•

Are located at least 4 feet from any tree trunk
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Walking path across the parkway provides access from parked cars to sidewalk (Credit: Patricia Smith)

STREET FURNITURE

Street furnishings in the street environment add vitality to the pedestrian
experience and recognize the importance of the pedestrian to the fabric
of a vibrant urban environment. Street furnishings encourage use of the
street by pedestrians and provide a more comfortable environment
for non-motorized travel. They provide a functional service to the user
and provide uniformity to the urban design. Street furnishings include
benches and seating, bollards, flower stands, kiosks, news racks, public
art, sidewalk restrooms, signs, refuse receptacles, parking meters, and
other elements.
Street furnishings achieve improved vitality in many ways:
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•

They make walking, bicycling, and public transit more inviting.

•

They improve the street economy and common city prosperity.

•

They enhance public space and create a place for social
interaction.
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Placement of street furnishings should be provided

•

At concentrations of pedestrian activity (nodes, gathering areas)

•

On streets with pedestrian-oriented destinations. Pedestrians
may gather or linger and enjoy the public space.

•

Site furnishing placement should follow these criteria :

o Street furnishings are secondary to the layout of street trees
and light standards as street trees and light standards
develop a street rhythm and pattern. Site furnishing should
be placed in relation to these elements sensitive to the
vehicular flow and pedestrian use of these elements.
Careful consideration to the placement provides ease of
recognition and use.
o In addition to the guidelines provided for each element,
placement should adhere to the minimum spacing. Site
furnishing installed within the appropriate zone will be
spaced not less than as shown in Table 11.2.

Table 11.2 Site Furnishing Minimum Setbacks

Location

Setback

Face of Curb

18”

Driveway

2’

Wheelchair Ramp

2’

Ramp Landing

4’

Fire Hydrant

5’

Stand Pipe

2’

Transit Shelter

4’
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•

All site furnishing must be accessible per Public Rights-of-Way
Accessibility Guidelines (PROWAG) and other city regulations.

•

Cities should strive to include sustainable materials for street
furnishings.

Benches and Seating
Public seating provides a comfortable, utilitarian, and active environment
where people can rest, socialize, or read in a public space. The proper
placement of a bench is a simple gesture creating a sense of place for
the immediate area.

Street bench (Credit: Sky Yim)

Location
Seating arrangements should be located and configured according to
the following guidelines:
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•

Seating should be located in a shaded area under trees.

•

Seating should be oriented toward points of interest; this can
be the adjacent building, an open space, or the street itself if
it’s lively. Where sidewalk width permits, seating can also be
oriented perpendicular to the curb.

•

Informal seating opportunities, incorporated into the adjacent
building architecture, may be used as an alternative to freestanding benches. Low planter walls can be used as informal
seating areas.
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Design
Benches and seating should be made of durable high-quality materials.
The seating design should complement and visually reinforce the design
of the streetscape.
Seating opportunities should be integrated with other streetscape
elements.

Bollards
Bollards are primarily safety elements to separate pedestrians or other
non-motorized traffic from vehicles. Thoughtful design and/or location
of bollards can add interest, visually strengthen street character, and
define pedestrian spaces.

Location
Bollards are used to prevent vehicle access on sidewalks, or on other
areas closed to motor vehicles. Removable bollards should be placed
at entrances to permanent or temporary street closures.

Bollards
(Credit: Sky Yim)

Design
Bollards range in size from 4 to 10 inches in diameter. Bollards should
have articulated sides and tops to provide distinct design details. The
details should be coordinated with other street elements of similar
architectural character.
Removable bollards should be designed with a sturdy pipe projecting
from the bottom of the exposed bollard. Removable bollards should
appear permanent. Electrically controlled mechanisms retract the
bollard into a void below the surrounding finish surface. This allows
emergency vehicle access to closed streets.
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Street Vendor Stands
Street vendor stands, such as flower, magazine, and food vendor
stands, rely on regular pedestrian traffic to sustain their business. To
maximize efficiency, the stands operate during daytime work hours and
cater to those commuting to/from employment areas. In areas with a
vibrant evening environment, stands may have evening hours to benefit
from the extended period of exposure to pedestrian traffic.

Location
Generally, street vendor stands should either be located outside the
street right-of-way or in the sidewalk, furniture, or frontage zones.

Design
Street vendor stand
(Credit: Sky Yim)

The design of the street vendor stands should have details and features
coordinated with other street elements. These details should be of a
similar architectural character. The stands should allow a minimum of 6
feet of clear pedestrian passage between the edge of the display area
and other elements.

Informational Kiosks
Kiosks in public areas provide valuable information, such as maps,
bulletin boards, and community announcements. Kiosks can often be
combined with gateway signs and are an attractive and useful street
feature.

Location
Kiosks may be located in any of the following areas:

Informational kiosk
(Credit: Paul Zykofsky)
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•

The sidewalk, furniture, or frontage zones

•

Curb extensions

•

Where parking is not allowed

•

Close to, but not within transit stops

•

Kiosks should not block scenic views.
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Design
Kiosks should be designed to the following guidelines:

•

Kiosks should include bulletin boards or an enclosed case for
display of information.

•

As a gateway element, the kiosk should include the
neighborhood, commercial district, street, or park name; a
map; or other information.

•

Kiosks should have details and features coordinated with other
street elements and should have a similar architectural character.

News Racks
Location
News rack placement is subject to municipal guidelines. In addition,
the following guidelines should be considered:
• News racks located within the furniture or frontage zones should
not reduce the minimum width of the sidewalk pedestrian zone
with news rack doors open.

•

News racks should be placed no closer than 2 feet from
adjacent street signs and 4 feet from bike racks.

News rack (Credit: Ryan Snyder)
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Design
News racks should visually blend with their surroundings and
complement the architectural character. Multiple news racks should be
consolidated into a standard decorative stand.

Parking Meters
Parking meters can be either traditional single-space meters or
consolidated multi-space meters (parking stations).

Location
Parking meters should be placed in the sidewalk furniture zone. Singlespace meters should be placed at the front end of the individual stalls.
Multi-space meters are preferred over single-space meters. Multi-space
meters should be placed every 8 to 10 parking spaces and spaced
approximately 150 to 200 feet apart. Signs should clearly direct
patrons to the meter. The signs should be spaced at approximately
100 feet on-center.

Design
Municipalities should encourage the conversion of single-space meters
to multi-space units to reduce visual clutter from the urban landscape.
The multi-space units should be selected to minimize their impact on the
pedestrian zone.
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Signs
Streetscape signs provide information specific to direction, destination,
or location. The sign plans should be developed individually for each
neighborhood or district. Streetscape signs are most appropriate
for downtown, commercial, or tourist-oriented locations or around
large institutions. Streetscape signs include parking, directional, and
wayfinding signs.

Location
Streetscape signs should be kept to a minimum and placed strategically.
They should align with the existing street furnishings and be placed in
the sidewalk furniture zone.

Street signs (Credit: Sky Yim)

Design
The sign design should be attractively clean and simple and complement
the architectural character of other street furnishings.

Refuse Receptacles
Refuse receptacles should accept both trash and recyclables. Where
there is a demand, different receptacles should be provided for different
recyclable materials.

Location
Refuse receptacle
(Credit: Ryan Snyder)

Refuse receptacles should be located

•

Near high activity generators such as major civic and
commercial destinations

•

At transit stops

•

Near street corners but outside of the sidewalk pedestrian zone

There should be a maximum of one refuse receptacle every 200 feet
along commercial streets and a maximum of four refuse receptacles at
an intersection (one per corner).
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Public Art
On a large scale, public art can unify a district with a theme or identify
a neighborhood gateway. At a pedestrian scale, public art adds visual
interest to the street experience.

Public art (Credit: Sky Yim)

Location
Public art can be situated in a variety of areas and locations, including
streets, public spaces with concentrations of pedestrians, or areas of
little pedestrian traffic, to create a unique space for discovery.

Design
Public art should be considered during the planning and design phase
of development to more closely integrate art with other streetscape
elements, taking into account the following:
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•

Public art is a pedestrian amenity and should be presented in
an area suited for pedestrian viewing. The piece should be
placed as a focal element in a park or plaza, or situated along
a pedestrian path and discovered by the traveler.

•

Public art can be incorporated into standard street elements
(light standards, benches, trash receptacles, utility boxes).

•

Public art can provide information (maps, signs) or educational
information (history, culture). All installations do not need to
have an educational mission; art can be playful.
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•

Public art should be accessible to persons with disabilities and
placement must not compromise the sidewalk pedestrian zone.

Sidewalk Dining
Outdoor café and restaurant seating adjacent to the sidewalk activates
the street environment and encourages economic development.

Location
Tables and chairs are to be placed on the sidewalk directly at the front
of the restaurant and allowed in the frontage zone or furniture zone of
the sidewalk where sufficient width is available.

Design
Placement of tables and chairs must include diverters (barriers) at the
end of the dining area to guide pedestrians away from the accepted
area of sidewalk. Since the public purpose of allowing restaurants
to have dining on the sidewalk is to stimulate activity on the street,
municipalities should prohibit restaurants from fully enclosing the dining
area.

Outdoor café seating: Utrecht,
Holland (Credit: Ryan Snyder)
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Other Streetscape Features
Other features that enhance the pedestrian experience include clocks,
towers, and fountains, which strengthen the sense of place and invite
pedestrians to come enjoy.

Other example streetscape fixtures (Credit: Ryan Snyder)

UTILITIES

The location of underground and aboveground utilities must be
considered when planning new landscaped areas in the right-of-way.
Each jurisdiction should establish guidelines to organize and standardize
utility location and to minimize conflicts between landscaping and
utilities based on input from all affected departments and agencies.
The majority of underground utilities, including sanitary sewers and
storm drains, and water, gas, and electrical mains, are typically
located under the roadway. Sanitary sewers are often in the center of
the street directly under the potential location of a landscaped median.
They are usually relatively deep. In general, if they have at least 4 or
5 feet of cover, they should not be affected by the introduction of a
landscaped median. The other utilities within the roadway are typically
located closer to the curbs.
Telecommunications, street lighting conduit, traffic signal conduit, and
fiber optic conduit are often located under the sidewalk. Lateral lines
extend from the utility mains in the public rights-of-way to serve adjacent
properties.
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Benefits of well-organized utility design/placement include

•

Reduced clutter in the streetscape

•

Increased opportunity for planting areas and for soil volume to
support tree growth and stormwater infiltration

•

Reduced maintenance conflicts

•

Improved pedestrian safety and visual quality

Guidelines
Location

Artfully painted utility box
(Credit: Sky Yim)

•

Utilities should be placed to minimize disruption to pedestrian
travel and to avoid ideal locations for directing streetwater,
planting trees and other vegetation, and siting street furniture,
while maintaining necessary access to the utilities for
maintenance and emergencies.

•

Utilities within 10 feet of where a landscaped median may be
located should have at least 5 feet of cover.

•

Utility main lines that run laterally under the sidewalk should
be located in a predetermined zone to minimize conflicts with
tree roots and planting areas. The ideal location to minimize
conflicts with trees would be under the pedestrian or frontage
zones, although the more practical location is often under the
furniture zone. Stacking dry utilities (telephone, CATV, electric,
etc.) in the pedestrian or frontage zones will further reduce
conflicts with the landscaped area.

Roadway/Parking Lane
•

Large utility vaults and conduits running the length of a city block
may be located in the roadway or parking lane where access
requirements allow. Vaults in the parking lane may be located
in short-term parking zones or in front of driveways to facilitate
access. Each jurisdiction typically has specific design standards
for vaults and utilities based on expected use and vehicle type.
They can also be placed in midblock curb extensions.
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Furniture Zone
•

Small utility vaults, such as residential water vaults, residential
water meters, gas valves, gas vaults, or street lighting access,
should be located in the sidewalk furniture zone at the back of
the curb wherever possible to minimize conflicts with existing or
potential tree locations and landscaped areas. Vaults should be
aligned or clustered wherever possible.

•

Generally, utility boxes are sited in the direction of the pipe.
Utility boxes that are parallel with the curb should be located in
the sidewalk furniture zone when possible. Vaults perpendicular
to the curb should be located between existing or potential
street trees or sidewalk landscape locations (for example, in
walkways through the sidewalk furniture zone to parked cars.)

•

Utility laterals should not run directly under landscaped areas in
the furniture zone, but instead under driveways and walkways
wherever possible.

Sidewalk Pedestrian Zone
•

Flush utility vaults and conduits running the length of the city
block may be located in the pedestrian zone. Vaults in the
pedestrian zone should have slip-resistant covers.

•

Large flush utility vaults should be placed at least 3 feet from the
building and 4 feet from the curb where sidewalk widths allow.

•

Surface-mounted utilities should not be located in the pedestrian
zone.

Sidewalk Frontage Zone
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•

Utility vaults and valves may be placed in the frontage zone.
Placement of utility structures in this zone is preferred only when
incorporating utility vaults into the furniture zone is not feasible.

•

Utility vaults in the frontage zone should not be located directly
in front of building entrances.
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Curb Extensions
•

Utility vaults and valves should be minimized in curb extensions
where plantings or street furnishings are planned.

•

Surface-mounted utilities may be located in curb extensions
outside of crossings and curb ramp areas to create greater
pedestrian through width.

•

Utility mains located in the parking lane and laterals accessing
properties may pass under curb extensions. With curb
extensions or sidewalk widenings, utilities such as water mains,
meters, and sewer vents may remain in place as they can be
cost prohibitive to move.

Driveways
•

Utility boxes may be located in driveways if the sponsor
provides a vehicle-rated box; however, this is not a preferred
solution due to access difficulties.

Pedestrian Crossings and Curb Ramps
•

New utility structures should not be placed within street crossing
and curb ramp areas.

•

Existing vaults located in the center accessible portion of a
ramp should be moved or modified to meet accessibility
requirements, as feasible, as part of utility upgrades.

•

Catch basins and surface flow lines associated with storm
drainage systems should be located away from the crosswalk or
between curb ramps. Catch basins should be located upstream
of curb ramps to prevent ponding at the bottom of the ramp.

Consolidation
Utilities should be consolidated for efficiencies and to minimize
disruption to the streetscape:
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•

Dry utility lines and conduits (telephone, CATV, electric, gas,
etc.) should be initially aligned, rearranged, or vertically
stacked to minimize utility zones.

•

Wherever possible, utility conduits, valves, and vaults (e.g.,
electrical, street lighting, and traffic signals) should be
consolidated if multiple lines exist within a single street or
sidewalk section.

•

Dry utilities (gas, telephone, CATV, primary and secondary
electric, streetlights) may use shared vaults wherever possible.
San Francisco has proposed shared vaults with predetermined
color coded conduits per predetermined city standards.

•

Street lighting, traffic signal, and light rail or streetcar catenary
poles should share poles wherever possible. When retrofitting
existing streets or creating new streets, pursue opportunities to
combine these poles.

Other Design Guidelines
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•

Street design and new development should consider the overall
pattern of plantings, lighting, and furnishings when placing new
utilities in the street, and locate utility lines so as to minimize
disruption to the prevailing streetscape rhythms.

•

Utilities should be located underground wherever possible, as
opposed to overhead or surface-mounted. Overhead utilities
should be located in alleys where possible.

•

New utilities should use durable pipe materials that are resistant
to damage by tree roots and have minimal joints.

•

Trenchless technologies, such as moling and tunneling, should
be used wherever possible to avoid excavation and disruption
of streetscape elements.

•

New infrastructure projects should use resource-efficient
utility materials. Re-used or recyclable materials should be
incorporated wherever possible.

•

Utility boxes may be painted as part of a public art program.

•

Tree removal should be avoided and minimized during the
routing of large-scale utility undergrounding projects.
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•

Any utility-related roadway or sidewalk work should replace
paving material in kind (e.g., brick for brick) where removed
during maintenance, or replace with new upgraded paving
materials.

New Development and Major Redevelopment
•

Alleys for vehicle, utility, and service access should be
incorporated to enable a more consistent streetscape and
minimize above-ground utilities.

•

New utilities should be located to minimize disruption to
streetscape elements per guidelines in this section.

Abandonment
•

Currently abandoned dry conduits should be reused or
consolidated if duplicate lines are discovered during street
improvement projects. Utilities should be contacted for rerouting
or consolidation. Where it is not possible to reuse abandoned
mains, conduits, manholes, laterals, valves, etc., they should
be removed per agency recommendations when possible to
minimize future conflicts.

•

Abandoned water and sewer lines may be retrofitted as dry
utility conduits where available or if possible to minimize the
need for future conduit installations.

Process
•

Utility installation and repair should be coordinated with planned
street reconstruction or major streetscape improvements.

•

New development should submit utility plans with initial
development proposals so that utilities may be sited to minimize
interference with potential locations for streetscape elements.

•

Utility work also offers opportunities to make other changes
to the street after the work is completed and should be
coordinated with planned improvements to avoid duplication
of efforts or making new cuts in new pavement. Examples of
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improvements to streets that can be done at low cost after utility
work include restriping for bike lanes if utility work requires total
street repaving, as well as building sidewalks in conjunction
with utility work occurring outside the traveled way.

Lighting
Lighting provides essential nighttime illumination to support pedestrian
activity and safety as well as vehicle safety. Well-designed street
lighting enhances the public realm while providing safety and security
on roadways, bike paths, and lanes as well as pedestrian paths
including sidewalks, paths, alleys, and stairways.
Historically significant street light poles and fixtures should be maintained
and upgraded where appropriate.
Pedestrian lighting should be coordinated with building and property
owners to provide lighting attached to buildings for sidewalks, alleys,
pedestrian paths, and stairways where separate lighting poles are not
feasible or appropriate.

Street lamps (Credit: Sky Yim)

Guidelines
Location and Spacing
(1) Street and pedestrian lighting should be installed in the sidewalk
furniture zone; (2) light fixtures should not be located next to tree
canopies that may block the light; (3) where pedestrian lighting is not
provided on the street light pole, special pedestrian lamps should be
located between street light poles.

Light Color
All light sources should provide a warm white (yellow, not blue) color
light

Light Poles and Fixtures
Design should relate and be coordinated with the design of other
streetscape elements and recognize the history and distinction of the

11 – 58

MODEL DESIGN MANUAL for Living Streets
320

Chapter 11. Streetscape
Ecosystem
neighborhoods where the light poles are located.

Dark-Sky Compliant Lighting
As appropriate, dark sky-compliant lighting should be selected to
minimize light pollution cast into the sky while maximizing light cast
onto the ground.

Dark sky compliant lighting: Tucson,
AZ (Credit: Brad Lancaster)

Energy Efficiency
Solar light fixtures should be utilized where possible for new installations
or for retrofit projects. Where solar light fixtures are not appropriate or
possible, LED or a future more energy-efficient technology should be
used.

Pedestrian Lighting
Retrofits of existing street lights and new installations should provide
lighting on pedestrian paths. Pedestrian lighting should be added to
existing street light poles where feasible unless spacing between street
light poles does not support adequate pedestrian lighting, in which
case pedestrian lighting may need to be provided between existing
street light poles.
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Light Levels and Uniformity
All optic systems should be cut off with no light trespass into the
windows of residential units. Cities should develop a set of standards
for pedestrian lighting levels based on Table 11.3 to achieve adequate
lighting.

Table 11.3 Pedestrian Light Levels

Streetscape Type

Light Level

Commercial

1 fc

Mixed-Use

0.5 fc

Residential

0.4 fc

Industrial

0.3 fc

Alleys and Paseos

0.3 fc

Special

Varies

Note: Light levels are measured in foot candles (fc).
Suggested light levels are consistent with ANSI/IES RP-8-00
American National Standard Practice for Roadway Lighting

ADDITIONAL SELECT
RESOURCES

Lancaster, B. Rainwater Harvesting for Drylands and Beyond,
http://www.harvestingrainwater.com/
Landscape Architecture Foundation’s Landscape Performance Series,
www.lafoundation.org/lps
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INTRODUCTION

Most American cities have come to view streets primarily as conduits
for moving vehicles from one place to another (from A to B is the
common expression). While moving vehicles is one of their purposes,
streets are spaces, even destinations in and of themselves. Conceiving
of a street as a public space and establishing design guidelines that
serve multiple social functions involves several fundamental steps.
Behind them all is a redefinition of whom streets ought to serve. By
approaching streets as public spaces, cities redirect their attention from
creating traffic conduits to designing a place for the people who use
the street.
People put the place back in streets.
This chapter describes the need for cities to “re-place” their streets—
make streets places and refocus their purpose on the people who use
them—and how cities can do so. The chapter outlines the key features
and functions of re-placed streets and the design elements used to
achieve re-placed streets. The chapter concludes by describing the
process cities can follow to ensure streets come to reflect a community’s
strengths, needs, and aspirations.

Pavement to Parks program: San
Francisco, CA (Credit: Sky Yim)
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PUBLIC SPACE AND
THE NEED TO
RE-PLACE STREETS

Public spaces are the stages for our public lives. They are the places
shared by all members of a community, of any size. Quality public
spaces are places where things happen and where people want to
be, vital places that highlight local assets, spur rejuvenation, and serve
common needs.
Streets comprise a large portion of publicly owned land in cities and
towns. Streets are a huge part of any community’s public space network,
and historically served as meeting places, playgrounds for children,
marketplaces, and more. As populations spread out from city centers,
streets lost many of these functions and were instead designed and
planned for one use: mobility. At best, streets conceived as complete
streets address the mobility needs of all street users (pedestrians,
cyclists, drivers, and transit riders). During the last century, however,
automobiles have been prioritized over people as users of our streets.
As part of the public realm, successful streets have a variety of functions
beyond allowing automobiles to travel rapidly. For this reason,
placemaking, the process of creating high-quality destinations, must
be at the core of the planning and design of our streets to meet the
following challenges:

•

Population growth and urbanization. People moving back
into cities will need to be accommodated in limited space,
putting greater demands on existing streets. If streets continue
to largely function to move people traveling in motor vehicles,
they will not be able to accommodate this growth. Streets will
need to enable people to do more while traveling less and to
travel more efficiently.

•

The need to maximize social and economic exchange.
Streets will need to serve the highest and best use for the land
they are on, and mobility is only one among many possible
uses. Streets need to be designed to maximize social value,
which also spurs healthy economic exchange. In this way,
streets become arteries distributing prosperity. Streets that invite
social interaction are more likely to ensure healthy growth.

•

The need to reduce energy consumption and induce
sustainable growth. Streets that are places promote locality.
They enable people to travel comfortably by non-motorized
modes, which in turn shortens travel distance demand. With
growing concerns regarding fuel resources and climate change,
this shift will be critical. Because re-placed streets spur localityserving commerce and social venues, they also set the stage for
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and enable healthy and environmentally sustainable practices/
behaviors in the surrounding built environment.

•

PLACEMAKING FOR
STREETS

Public plaza: Barcelona, Spain
(Credit: Ryan Snyder)

A desire to create public space. Beyond being the frames for
other development, streets can be public spaces themselves.
Access to public space is critical to safe, healthy, and successful
communities. When streets are designed as great spaces for
people, they reinforce a sense of belonging and build on the
strengths of the communities they host.

In order to be places, streets must

•

Augment and complement surrounding destinations, including
other public spaces such as parks and plazas

•

Reflect a community’s identity

•

Invite physical activity through allowing and encouraging active
transportation and recreation

•

Support social connectivity

•

Promote social and economic equity

•

Be as pleasant and accessible for staying as for going

•

Prioritize the slowest users over the fastest

•

Balance mobility and public space functions

So that people can

Public art: Alhambra, CA
(Credit: Sky Yim)
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•

Walk and stroll in comfort

•

Sit down in nice, comfortable places, sheltered from the
elements

•

Meet and talk—by chance and by design

•

Look at attractive things along the way

•

See places that are interesting

•

Feel safe in a public environment
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•

Enjoy other people around them

•

And get where they need to go!

Re-placed streets must be slow streets that are inviting and filled with
human activity. This is the most important distinction between streets
designed for maximal car throughput and re-placed streets; it requires
the necessary scalar adjustment from car to people-focused street
planning. Streets designed for fast and far movement favor people
moving by motor vehicles, not people moving under their own power.
Human energy limits people to slow and local movement.
Because people, not motors, are essential to long-term growth in places
of all kinds, human-scaled streets are an inducement to healthy lifestyles
and economic resilience.

Design Techniques and Goals for Replaced
Streets
A re-placed street balances the moving and staying needs of its users
and has multiple, people-serving purposes. The design techniques and
goals detailed below describe how to create re-placed streets.

Good public space invites social
interaction (Credit: Dan Burden)
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Support and Encourage Activities and Destinations

•

Widen sidewalks to accommodate multiple activities

•

Open streets to multiple activities

•

Encourage/provide active ground floor uses in adjacent
buildings

•

Cluster activities and amenities

•

Allow street vendors and performers

Design Street Elements and Adjacent Buildings for the Human Scale

•

Use amenities that are pedestrian-scaled including
o Signs
o Lighting
o Seating

•

Encourage building design (e.g., through zoning regulations
and design guidelines) that is scaled to the human body, such
as
o Frequent building entrances
o Building transparency at street level
o Interesting facades

performer
Ryan Snyder)
Street Street
performer
(Credit: (Credit:
Ryan Snyder)
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Pedestrian-scale lighting: Los Angeles, CA
(Credit: Ryan Snyder)
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Provide a Feeling of Safety and Security on Streets

Walk streets used as play space:
Manhattan Beach, CA
(Credit: Dan Burden)

•

Keep streets well-maintained and both the street and surrounding
buildings well-lit

•

Select streets adjacent to round-the-clock-active buildings and
public spaces

•

Invite diverse people and uses throughout the day

•

Slow traffic to a comfortable speed to mix with other travel
modes through
o Low speed design elements
o Traffic calming techniques
o Shared space

•

Maintain a buffer between pedestrians and vehicles when
there is fast moving traffic using
o Planters
o Bollards
o Parked cars

Transparent storefronts blur the distinction between
Transparent
storefronts
blur
theand private
indoor and outdoor
space, and
public
space: Avalon,
CA and
distinction between
indoor
(Credit: Ryan Snyder)

outdoor space, and public and private
space: Avalon, CA
(Credit: Ryan Snyder)

o Kiosks, newsstands, public toilets, lampposts

Connect Both Sides of the Street

•

Shorten crossing distance through
o Narrow travel lanes
o Curb extensions and pedestrian islands
o Building activities connected to the street

•

Invite people to cross in more places by
o Slowing vehicular traffic
o Establishing mid-block crossings

Good sidewalk buffer: Glendale, CA
sidewalk
buffer:
Glendale,
(Credit:
Ryan Snyder)

Good
(Credit: Ryan Snyder)

CA

o Making shared streets
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Show a Sense of Ownership

•

Provide for maintenance and cleanliness

•

Engage community/local residents in maintenance

•

Accommodate diverse programming appropriate for the season
and time-of-day, such as
o Greenmarkets/farmers’ markets

Shared space: Zurich, Switzerland

(Credit:
Ryan Snyder)
Shared space:
Zurich,
Switzerland
(Credit: Ryan Snyder)

o Fairs and festivals
o Ciclovía-style events
o Volunteer events

CicLAvia event: Los Angeles, CA
(Credit: Ryan Snyder)
CicLAvia event: Los Angeles, CA (Credit: Ryan Snyder)

Reflect Community Identity
Unique community identity draws from the natural setting and local
history, as well as the cultural backgrounds of community residents and
their architectural tastes.

•

Showcase local assets including
o Monuments and building architecture
o Views
o Trees and other plants

12 – 8
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o Other natural features (water, topography)
o Parks and plazas
o History
o People
o Intersections transformed into meeting places

Farmer's market

Farmer’s market
(Credit: Dan Burden)
(Credit: Dan Burden)

•
•

Invite a diversity of users
Reference or preserve continuity of local aesthetics

Move Community towards Local Sustainability

•

Utilize on-site and local resources where possible

•

Use surface area for energy capture

•

Use effective stormwater management techniques including
o Bioswales
o Raingardens

•

Use open space for growing food (community gardens)

Santa
Statue: Statue:
Santa Fe,
NMFe, NM (Credit: Ryan Snyder)
(Credit: Ryan Snyder)
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Ryan Snyder)
Historical street marker:(Credit:
Avalon,
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STRATEGIES TO
RE-PLACE STREETS

Re-placing streets requires building streets around a community’s vision
that the street can support. Re-placing a street is an opportunity to open
a process wherein communities remind themselves of their strengths
and establish a shared and sustainable vision for their future. Before a
city can proceed with street redesigns that create a sense of place, it
must address the following issues.

The Street’s Place in the Community
Streets, the built environments they connect, and the people who use
them compose a community. Thus, it is important to situate the street
in its spatial context and identify the places it connects. It is equally
important to identify whose needs the street should serve. This may
include tenants and property owners, students, employees, local civic
associations, and religious institutions.

Placemaking Participants
At the heart of placemaking is the idea that each community has the
means and the potential to create its own public spaces. Before a city
can proceed with street redesigns that attend to the multiple functions
of public space through placemaking, it is important to identify who
needs to be involved to frame the meaning of place and the vision for
that community and to provide the needed information, resources, and
expertise to realize that vision.

The Community
Since place is an outgrowth of community character, re-placing should
invite the collective influence of a community’s diverse residents and
users. In re-placing a street, it is important to establish who has a stake
in the neighborhood, and give all of these groups and individuals the
opportunity to come to the table and contribute. As noted above, the
groups may include tenants and property owners, students, employees,
and community-based groups like civic associations and religious
institutions. The appropriate public space functions of streets should
be defined by these multiple users, often referred to as “stakeholders.”

12 – 10
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Multiple Agencies
Within a city, multiple agencies should be included and engaged in replacing a street. A department of transportation alone cannot create a
street that is a place. Any agency with responsibility for the regulation,
construction, operations, or maintenance on or adjacent to the street
should be included in the project early in the process. In addition to
the department of transportation, this might include public works, the
parks department, utilities, and the planning or zoning department. All
agencies must bring their needs and constraints to the table, but more
importantly they must understand the community’s vision and goals for
making the street a place. They can then begin considering what they
need to do to carry out the will of their community.

A Multi-Disciplinary Team
A successful street is a complex place, and the information, insight, and
skills required to make it a successful place are many and diverse. It is
beyond the experience of any one profession to deal with any of these
issues. The role of professionals is as a resource for the community and
to implement the community’s vision.

The Placemaking Process
The placemaking process should be fun, engaging, and empowering
for a community; build on existing human resources; and result
in increased community social capital. Chapter 15, “Community
Engagement,” provides the details of the type of public process that
should be used to ensure community involvement and place-based
planning. Below are processes especially important to placemaking.

Establish a Community Vision of What the Street Is and Should Be
Infrastructure forecasts what later springs from the built environment: a
street’s public space functions can be an inducement to a community’s
growth aspirations and not just an accommodation of existing behavior.
Determining the optimal uses and design for a given community’s
streets involves identifying the strengths and needs of its users. Because
it involves a scalar adjustment, this is the most important distinction
between a street designed to be a place, with many functions, and a
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street designed for the single function of maximizing car throughput.
A process that allows the community of street users to define these
strengths and needs and establish a vision for the street is critical.

Involve the Public in Assessing the Strength, Needs and Opportunities
on the Street
The project must start by going directly to the residents and
neighborhoods to evaluate and establish a vision for the street. A
critical part of this will be an assessment of whether places on the
street are performing well or need improvement. The assessment
should include a grassroots identification of needs for enhancement
of underperforming places and opportunities for the creation of new
places so that the street can achieve the critical mass of places needed
to function as a destination itself. In addition to places on the street, the
community should be engaged in an on-site diagnosis of the street itself
to determine how it is performing. A variety of tools and audits exist
for such assessments, but at heart they should engage the community
in assessing the characteristics, described in the previous section, that
make a street a place.

Establish a Community Vision Based on This Assessment
The community process should result in a community-generated vision
for what the street can and should be, including the things people
should be able to do on the street and the way that people feel doing
them. The vision should be generated by people who use the street.
Such a vision is generally quite realistic and practical yet contains
innovative ideas because the vision is grounded in reality but isn’t
generated by just one individual or group.
The vision should contain
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•

A mission statement of goals

•

A definition of how the street will be used and by whom

•

A statement of the desired character of the street

•

Suggestions and a conceptual idea of how the street could be
designed

•

Models or examples of places that community members would
like the street to be like or elements they would like to use
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Develop a Plan Based on This Vision
There will need to be a plan for realizing the vision. It might not include
every step to realize the vision, but it should begin to lay out next
steps and identify things that all partners, including the agencies, the
professionals, and the community, can do to move re-placing the street
forward.

Prioritize Interventions Based on This Vision
The vision will contain many ideas. However, some will be more
important or more critical than others. Additionally, some will be
easier to implement than others. The community will need to prioritize
individual ideas and strategies in order to begin to take action in replacing the street.

Select and Implement Short-Term/Temporary/Pilot Projects
First on the action plan should be short-term or pilot projects. Such
projects can be a way of testing ideas for long term change at a
lower cost while providing flexibility for adaptation and change. Such
projects also give people confidence that change is occurring and
that the ideas they have contributed matter. This is important because
re-placing streets takes time, and smaller, simpler changes can provide
small steps that keep people engaged in the process of placemaking.
Short-term and pilot projects allow people to see how the street is

Examples of low-cost, short-term devices that transform streets: San Francisco, CA (Credit: Sky Yim)
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working with changes introduced gradually over time, enabling
people’s perceptions of how the street functions and what it should be
to change and reducing resistance to change.
New York, San Francisco, Portland, and other cities have quickly
transformed streets into vibrant public space with such techniques as

•

Establishing non-vehicular space with planter boxes, temporary
curbs, and wooden platforms

•

Painting the pavement under the newly repurposed space

•

Bringing in portable tables, chairs, and awnings

•

Incorporating decorative street painting projects

Establish a Maintenance and Management Plan
Maintenance and management is critical because streets are not
static—they change daily, weekly, and seasonally—and streets must
adapt and be flexible to this change. Thus, public space management
may be required. Management becomes especially critical where
events, such as farmers’ markets, fairs, festivals, and ciclovías, are
programmed. Great streets are also well loved and well used. To
sustain a quality street environment, the community must commit to longterm investment in the re-placed street.

Examples of low-cost, short-term devices that transform streets: Broadway, New York, New York (Credit: Paul Zykofsky)
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Example of low-cost, short-term devices that transform streets: Broadway, New York, New York (Credit: Paul Zykofsky)
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INTRODUCTION

Streets provide access to buildings and land uses of every kind.
As discussed in Chapter 12, “Re-Placing Streets,” placemaking is
the practice of first designing streets and other public spaces as an
interconnected network of human-scale “public living rooms” in which
the safety and comfort of pedestrians and bicyclists is not subordinated
to the requirements of access by automobile, and then coordinating the
character and design of the adjoining properties to create a specific
type of living environment, or place.
All successful and sustainable communities include a range of distinct
and different types of places, or environments, from quiet, shady
residential streets to busy neighborhood centers, from noisier mixeduse “bright lights” downtowns to larger, single-purpose industrial and
employment centers. While the type of land use is one important
characteristic of private property design in these places, site and
building design are critically important in ensuring that coherent, safe,
functional, and valuable places result.
This chapter provides a discussion of the ways in which the planning
and design of properties contribute to coherent placemaking. The
discussion includes placemaking principles that are applicable to
places of all types and to distinct types of places, design techniques
for applying the basic placemaking principles, and implementation
strategies for embedding these principles and techniques in local
policies and regulations.

Complementary land-use and street
design (Credit: Dan Burden)
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ESSENTIAL
PRINCIPLES FOR
BALANCED STREET
ENVIRONMENTS

Neighborhood public square
integration: Buenos Aires, Argentina
(Credit: Ryan Snyder)

The following design principles inform the recommendations made in
this chapter and should be incorporated into all street environment
design:

•

Urban patterns in livable, sustainable places of enduring
value are generally based on compactness, connectivity,
completeness, and continuity. This describes the opposite of
sprawling, disconnected, or single-use development.

•

Streets are the outdoor rooms of their neighborhoods, and
should be designed for and scaled for people. They are also
the structural framework that organizes those places, making
them legible and navigable.

•

The purpose of streets is to let people move about, and every
street should provide safety, convenience, and comfort for
pedestrians and bicyclists.

•

Streets, parks, plazas, squares, and other public places make
up the public space network in which all members of the
community may encounter one another in the course of their
daily lives, regardless of their age, income, or other individual
status.

•

Street networks designed with pedestrians in mind, as described
in Chapter 3, “Street Networks and Classifications,” naturally
form small to medium-sized blocks that allow pedestrians to
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comfortably walk to a range of amenities as a pleasant and
practical alternative to driving. In existing environments where
such a network exists it should be preserved, and in areas
where large parcels are being redeveloped, such a network
should be inserted.

13 – 4

•

The distribution of land uses should be designed to allow
everyday destinations (e.g., schools, parks, and retail shops)
to be located within a comfortable walking distance of most
residences.

•

All buildings should contribute to the character of the streetscape,
face the street with attractive entrances that welcome pedestrians,
and have windows that overlook the street to create a sense of
security.

•

On-street parking reinforces a pattern in which visitors enter
buildings from the street, and can provide an important buffer
between pedestrians and moving traffic.

•

The setback between buildings and the sidewalk should be
designed to enhance the pedestrian experience, whether
setbacks are attractive landscaped yards that provide privacy
for building occupants or shopfronts at the sidewalk that display
merchandise to passing pedestrians. In no cases should cars,
parked or moving, be placed between the sidewalk and the
buildings.

•

Off-street parking and service access and their driveways
should be designed to disrupt the pedestrian experience as
little as possible. Whenever possible, access should be from
an alley or shared driveway off a side street and parking and
garages should be located behind or beside buildings, not
between the sidewalk and the building. When a driveway to
the front of the lot cannot be avoided, it should be as narrow
as possible.

•

Off-street parking, especially surface parking, is a non-productive
use, and the amount required should be reduced to the extent
possible by utilizing on-street parking and by sharing off-street
parking among adjacent uses. Off-street parking requires about
twice the surface area per parked car of on-street parking, due
to the driveways required to access the lot and aisles needed for
maneuvering within the lot. This non-productive space creates
dead zones and increases the distances between destinations,
further reducing the attractiveness of walking.
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•

The mix and intensity of land uses should be designed to
support and be supported by efficient transit systems whenever
possible.

Good building setback
(Credit: Ryan Snyder)

Good building setback (Credit: Ryan Snyder)

STREETSCAPE
ENVIRONMENT
TYPES

Every city, town, neighborhood and district is unique. This uniqueness
creates a sense of place. However, there are a few general types
of places that repeat from community to community, within which
the idealized relationship of street to adjacent land uses follows
certain general guidelines. The following descriptions of archetypical
environments detail concepts and strategies, not finite design solutions.
Designs should be based on the best of the local and regional
architectural and landscape heritage. Communities may want to
establish their own typologies for local environments and streets.

Neighborhoods
Neighborhoods are the main component of all cities, the places
where almost everyone lives. Many of the concepts below are part of
California’s best loved and most valuable neighborhoods, and some
of the best new neighborhoods now being built are based on these
simple concepts:

•

Residences of various types are the predominant land use
of neighborhoods, with other uses such as neighborhood-
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serving retail, small businesses, elementary schools, parks, and
playgrounds within a pleasant walk.
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•

Neighborhoods can be composed primarily or even
exclusively of single family homes, or can include a range of
multifamily housing types that are designed and scaled for their
compatibility with houses. The basic design principles listed
here are the same for both.

•

Neighborhood streets are the living rooms and play rooms
of the neighborhood, and should be designed mainly for the
safety and enjoyment of pedestrians, particularly children and
the elderly, the most vulnerable pedestrians among us.

•

The streetscape environment of neighborhoods is the most
heavily landscaped type, with sidewalks flanked by street
trees and landscaped parkway strips on the public side and
landscaped front yards on the private. This creates a distinctive
streetscape character different from that in neighborhood
centers and other mixed-use environments.

•

On-street parking serves visitors and residents, and provides
a valuable buffer between pedestrians, children at play, and
passing traffic.

•

Buildings should front the street with gracious front doors and
overlook the street with windows to provide eyes on the street
and a sense of security for the street.

•

Front yard design should create spaces through which residents
and visitors come and go in their daily routines, in which
neighbors interact and children play, and where food can be
grown.

•

The front door of houses and active uses within them should be
closer to the street than the garage to emphasize the home over
car storage and to bring eyes closer to the street.

•

Automobiles should disrupt the pedestrian environment (primarily
sidewalks) as little as possible. This can be accomplished
by providing access to parking and garages via alleys and
driveways from side streets, or when necessary via driveways
from the fronts of lots (as few and as narrow as possible) to
access garages located behind or beside, not in front of, the
residences.

MODEL DESIGN MANUAL for Living Streets
344

Chapter 13. Designing Land
Use Along Living Streets

Neighborhood center: Glendale, CA.
(Credit: Ryan Snyder)

Streets and buildings working together create attractive
neighborhoods. (Credit: Ryan Snyder)

Neighborhood Centers
Neighborhood centers take many forms and occur at all scales, from a
country store at a key intersection in a rural neighborhood to a busy little
“Main Street” environment in a larger town or city to a high intensity,
transit-oriented center at a neighborhood edge along a major urban
corridor. Regardless of the scale and character of the neighborhood
center, the following set of basic design concepts can define centers
that are convenient to pedestrians from adjoining neighborhoods:

•

Neighborhood centers, the name notwithstanding, are generally
at the edges or corners of neighborhoods, facing a major street
or streets that carry traffic volumes capable of supporting the
businesses. An ideal arrangement is a “Main Street” that is
located at the conjunction of two or more neighborhoods,
making the edges of the neighborhoods into the center of
the larger community, and providing a range of amenities
and resources within easy walking and biking distance of the
residents.

•

Neighborhood centers are ideally mixed-use, providing
an array of goods, services, employment, and residential
options that can function both as an extension of the adjoining
neighborhoods and as a convenient destination for people
passing through.
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Public plaza: Barcelona, Spain
(Credit: Ryan Snyder)
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•

The buildings of these centers should face the primary street,
creating a busy pedestrian environment that causes drivers to
slow down and see what the center has to offer.

•

The ground floor uses in neighborhood centers are generally
commercial, providing convenient goods and services to
customers; the upper floors can be residential, office, or a mix
of both.

•

The streetscape in neighborhood centers is usually quite formal:
street trees are normally located in small planters within the
sidewalk, surrounded by tree grates or very small landscaped
areas, providing space for pedestrians to comfortably stroll,
and for people to get in and out of cars parked curbside.

•

There are many options for the design of setback areas in
neighborhood centers, including forecourts with sidewalk
dining, narrow landscape zones that soften the streetscape
while allowing views of the shops, and simple shopfronts built
right to the sidewalk.

•

Neighborhood centers can also include purely residential
buildings, as long as the design of the ground floor street
interface provides a degree of privacy for the residents, either
by setting the building back behind a landscaped yard or
raising the ground floor above the sidewalk level, or both.

•

Except for the smallest centers, which might just be one
corner store, neighborhood centers generally require off-street
parking, which should be located behind or alongside the
buildings whenever possible, not between the sidewalk and
the buildings.

•

In larger neighborhood centers that require large off-street
parking lots, the size of the lots can be reduced if they are
shared by uses whose peak parking demand is in the daytime
(offices) and uses whose peak use is at night (e.g., dinner
restaurants and residences). Reducing parking saves cost,
improves environmental performance, and improves the urban
environment for people.

•

Plazas can create vibrant urban centers. Their design should
focus on proper size and scale, active uses, doors and
windows fronting the plaza, trees, landscaping, public art,
fountains, etc. Stages, bandstands, play fountains, and other
features liven plazas.
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Corridors
This section focuses on major street corridors that connect across an
urban area. Corridors can have many different characters and occur
at all scales, from a rural main street stop along a highway to a main
avenue within a town or a high intensity urban corridor in a large city.
Many planning and design concepts are common to corridors at all
these scales.
Many major street corridors began as rural roads, evolved into
automobile thoroughfares lined with a range of commercial uses, and
have lately been losing much of their commercial value, as retail and
office uses have migrated to larger-format retail centers and business
parks. Many such corridors now present a significant opportunity for
communities to provide infill housing mixed with modest amounts of
commercial uses within walking distance of adjoining neighborhoods.
The repositioning of these often blighted “commercial strips” as more
valuable mixed-use places requires a coordinated redesign of the
streets and careful planning of the infill development along the corridor.
The street design principles and practices described in this manual
will help create streets that do more than move cars. Using these
principles and practices, undifferentiated miles of corridors can be
restructured to provide the types of neighborhood centers described
above, interspersed with residential or office uses along the street.
The core placemaking strategies found in this manual (slowing cars,
planning for people, landscaping streets, providing on-street parking,
and designing property setbacks to modulate privacy for residences

Mixed-use building: Los Angeles, CA
(Credit: Ryan Snyder)
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and visibility for businesses) can transform miles of sameness into a
sequence of useful places.
Below are of some core design concepts and principles that can help
to integrate land uses with such streets to make coherent, human-scale
places:

Blank walls and inactive uses on the

ground floor make for poor pedestrian environments
Blank
walls and
inactive uses on the
(Credit: Ryan Snyder)
ground floor make for poor pedestrian
environments. (Credit: Ryan Snyder)
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•

The entire length of a corridor should be lined with active uses.
These can include the neighborhood centers described above
at appropriate nodes, multifamily housing of various types,
and even single-family housing if appropriately buffered with
landscaped setbacks or a multi-way boulevard. Sound walls,
berms, and other forms of “pure buffer” are an admission
of urban design failure, disconnecting the city rather than
connecting it, and should be employed as a last resort.

•

Through a community visioning process integrated with transit
planning processes and retail capacity studies, the location
and size of neighborhood centers (active, mixed-use, and often
transit-oriented nodes) should be determined.

•

Long corridors should be analyzed to define the existing or
emerging character by segment, then potential nodes, centers
or destinations with more focused pedestrian activity can be
identified.

•

A mix of land uses can be provided to encourage people to
make trips by means other than cars in those locations, and a
network of streets to assure connections between uses should
be available.

•

Design standards or guidelines for development within the
segments that will remain auto-oriented should be created so
these segments can be made as pedestrian and bicycle-friendly
as possible (e.g., minimizing the number of curb cut locations
and widths that interrupt the sidewalk, buffering street-frontage
parking so the sidewalk environment is not compromised,
providing setbacks for landscaping and transit amenities
wherever possible to encourage transit use).

•

In close consultation with the residents of adjoining
neighborhoods, the vision and standards for the design and
massing of buildings in each segment of the corridor should be
developed.
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Urban Centers
Urban centers are typically the economic and social hearts of cities
or towns. They can be village-scale centers in small towns, low to
mid-rise downtowns in most cities, or high intensity urban centers with
high-rise buildings in larger cities, where unique regional destinations
are often located. Ideally, the urban center environment is a very
compact mix of a wide range of land uses, creating high land values
as well as a high potential for transportation congestion. Accordingly,
it is vitally important that in addition to a balanced street network for
pedestrians, bikes, and cars, such places be provided with high levels
of transit service. Important design concepts for urban centers include
the following:

•

Urban centers are usually organized around an established
network of major boulevards and urban streets that support the
businesses and major public institutions. Because networks that
are scaled and designed for pedestrians are finite in their traffic
carrying capacity, it is critical that transit plays a major role in
moving people.

•

Urban centers are mixed in use, providing an array of goods,
services, employment, and residential options along with
important public and cultural institutions.

•

Buildings in urban centers should face the primary street (which
can often be more than one side of a block), and support an
active pedestrian environment.

Urban center: Vancouver, BC
(Credit: Dan Burden)

Urban center: Vancouver, BC (Credit: Dan Burden)
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•

Buildings in large urban centers should form a consistent street
wall (following a consistent pattern of setback and height); the
street wall is typically at the back of a wide sidewalk and
appropriate to the character of the street it fronts.

•

Along streets with purely residential buildings, the design of the
ground floor-street interface should provide a degree of privacy
for the residents, with residences normally set back from and
raised above the sidewalk.

•

Commercial uses generally front the sidewalk with large,
transparent shopfronts, but some institutional and office uses
commonly connect to the sidewalk environment with lobbies
and foyers instead. In such cases, it is important that windows
from the offices and other interior spaces overlook the street to
support an environment that feels safe.

•

For hotels and office buildings that require porte-cochere or
drop-off areas for residents or guests, these should ideally be
designed to occur at the street edge along the curb zone, and
should not impose large curb cuts and circular driveways that
interrupt the sidewalk. When such off-street vehicular access
must be provided, it should be integrated into a forecourt or
entry plaza that is designed first as a public space for people,
and incidentally allows vehicular access that does not disrupt
the pedestrian environment. The width of the pedestrian zone
should be maintained throughout; the furniture and/or frontage
zones can be reduced.

•

Parking in urban centers should include

o On-street parking to buffer pedestrians from faster
moving traffic
o Shared, aggregated parking that is located underground
wherever possible

Well screened surface parking: Santa
Barbara, CA (Credit: Paul Zykofsky)

13 – 12

•

Above-grade structured parking should be lined with ground
floor active uses that front the streets, not exposed or hidden with
blank walls. This also applies to upper floors, where stacking
exposed parking levels above the street-level commercial uses
should be avoided.

•

Where surface parking lots are unavoidable, they should be
behind a building that fronts the sidewalk and public street, or
at a minimum screened with attractive landscape or public art
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to provide a comfortable street edge for passing pedestrians.
Vendor kiosks or “slim stores” can also be used for this purpose.

•

The key to district parking strategies is creating a supply of
available parking that is shared by many uses, whose peak
parking demands will be at different times of the day and
the week. This, together with a strong transit component and
an attractive walking and biking environment, will reduce
the required amounts of parking, which in turn will save
cost, increase real estate utilization, improve environmental
performance, and improve the urban environment for people.

Special Use Districts
Special use districts are areas dominated by a single type of land
use. One example of this is industrial districts, where manufacturing,
production, and distribution of goods are the primary activities.
Other examples are employment centers that primarily provide high
concentrations of commercial offices, medical centers, and large
education campuses. Such districts benefit from a location that provides
easy access to regional roads and highways, and the sizes of their
buildings, the volumes of truck traffic, and the hours of operation make
them generally unsuitable for residential uses.
It is important to note that even within special use districts, there are
many opportunities to mix in useful amenities and strong reasons to
ensure that all the streets are walkable, bikeable, and served by transit.
In industrial, office-dominated, educational, or medical campus districts,
this enables restaurants, copy centers, and other support businesses to
do well while reducing workers’ need to drive out of the district for

Outdoor seating livens the street: Culver City, CA
(Credit: Sky Yim)
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basic services. These local-serving commercial uses can thrive if the
environment supports their patronage, and housing can be integrated
as well. Some key principles for the design of such districts include the
following:
Districts can foster a critical mass of related businesses that function
well in close proximity to each other (like industrial suppliers and
manufacturers, or medical offices and a hospital).
It is important that special use districts be organized around a balanced
street network, with development standards to ensure that the urban
design does not exclude pedestrians and bicyclists. Many employees
and visitors arrive to their jobs by transit or bicycle, so accommodating
pedestrians should be as important as moving goods and vehicles
between businesses. Many employees who drive or take transit to work
walk or bike to local destinations during their lunch breaks.

13 – 14

•

Where other uses (e.g., restaurants, cafes, and small
convenience stores) are interspersed within the dominant land
use, they should provide a pedestrian-friendly street frontage
to encourage employees or visitors to arrive from nearby
businesses on foot.

•

Major corridors entering special use districts typically carry
heavier traffic and trucks, but also need to safely accommodate
bicycles and pedestrians.

•

The street network should assure that truck freight traffic has
clear paths of travel that do not encroach on sidewalks.

•

Buildings in special use districts should provide a good public
face along the streets, with noxious or unattractive uses behind
buildings or attractive fences and landscaping.

•

For special use districts like medical centers, the building
frontage and entrances onto the campus and its individual
buildings from the sidewalk should be pedestrian friendly and
accommodate the mobility impaired. Services open to the
public, such as cafés and gift shops, should face the street.
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•

Campuses, which are generally composed of larger areas
without public streets, should have a clear network of pedestrian
paths and streets that encourage walking and biking, not
driving, and allow neighboring pedestrians and bicyclists to
cut through the campus.

•

Setbacks in special use districts will vary based on the street
and sidewalk character the buildings front; landscaping should
be provided along public sidewalks and shade trees should be
provided to reduce the effects of urban heat islands, which are
common in highly paved industrial districts.

•

Parking in special use districts could include on-street parking
to buffer pedestrians from faster moving traffic, and where
provided onsite should be connected to clear, safe pedestrian
pathways.

•

Loading docks and service functions should be designed to
not conflict with pedestrian entrances from sidewalks into the
facility.

UCLA Campus (Credit: Ryan Snyder)
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The “public room of the street” is an important public space primarily shaped by the land uses and buildings that enclose
it (Credit: Cityworks Design and Michele Weisbart)

Urban Design
Urban design is the design of urban environments, whether in small
villages, neighborhoods, town centers, or major urban districts. While
sometimes used to describe just the selection of sidewalk patterns,
benches, and streetlights, the term “urban design” is used here in its
broadest and simplest sense: the design of environments in which
people live, work, shop, and play.
“Land use” is commonly used as a rough synonym for urban design,
and often as a substitute for words such as “building,” “business,”
“parking lot,” or anything else that is located on a parcel of private
property. In this manual, the term is used to refer to the “use” of the
“land” in question. Urban design encompasses site design and street
design along with the allowed uses within a certain block or district
of a city, and defines the nature of people’s experience of that place.
The design and use of private development—collectively the “private
realm” of the city—work in tandem with and shape the public realm of
the city, defining the overall character of the place. When the design
of the private and public realm work well together, the places they
make are often experienced as “great streets” or “great places,” and
desirable destinations.
Once the community decides on the desired character of the urban
environment and the range of allowed land uses is determined, zoning
regulations and development standards are prepared to support
the desired type of place and street, so that the buildings that are
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developed (or are redeveloped) on each parcel play the appropriate
supporting role in “completing the street.”
Creating great streets with good private realm design starts at the initial
phase of laying out a project on a site, including the location and
design of the building(s) and the design of the access, parking, and
landscape. The following principles are general and are written based
on practices that support livable and healthy communities through (i)
thoughtful site design, (ii) appropriate building forms, and (iii) good
relationships between the building and the sidewalk and street that it
fronts.

Urban design considers the
relationship of site and building to
the street, creates spaces for people,
and can define the overall streetscape
character: West Hollywood, CA
(Credit: Lisa Padilla)

Urban design considers the relationship of site and
building to the street, creates spaces for people, and can define the
overall streetscape
Thoughtful
Site character:
Design West Hollywood, CA (Credit: Lisa
Padilla)
The orientation of every building affects that building’s relationship to
people on the street. Each component of building demands careful site
design. The following provide site design guidance:

•

New projects or buildings developed on large parcels should
form new blocks and streets that create a comfortable and
walkable block size to help complete the network of streets
(see Chapter 3, “Street Networks and Classifications”).

•

Buildings should be sited to support good connectivity to the
center or neighborhood destinations that are nearby.

•

Buildings should be oriented to the street to promote sidewalk
activity and provide eyes on the street for the safety and comfort
of pedestrians.
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•

The design of the site should minimize disruptions of pedestrian
ways, whether sidewalks or mid-block passageways (typically
by limiting the number and width of driveways).

•

All buildings should be sited with their primary entries and fronts
along the sidewalk, to encourage access from the sidewalk
and on-street parking on foot.

•

The number of driveways should be limited and consolidated.
They should be no wider than necessary and designed to allow
motorists to see pedestrians on the sidewalk.

•

Parking lots and service entrances should be located toward
the rear of the lot, accommodating automobiles but making it
comfortable for people to access the buildings on foot.

•

Wherever buildings are not built immediately adjacent to the
public sidewalk, a coherent network of pedestrian routes should
extend into the property so that pedestrians approaching from
the street can access each building without walking through
vehicular drives and parking lots.

•

In all cases, the building pattern within a block should be
designed to form comfortable, habitable outdoor spaces that
promote a “sense of place” and a unique local character.
Each building belongs to an individual or a business—the
“community” is what happens between the buildings.

•

The impacts of building form and site design on the larger
neighborhood or district environment should be taken into
consideration. For example, storm water can be managed on
private property to reduce demands on the street infrastructure
(collection and percolation), poorly functioning irrigation systems
can be corrected (to minimize water waste and unnecessary
run-off to the street), and building forms can be designed to
provide access to fresh air and sunlight to their occupants and
passersby on the sidewalk.
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Buildings’ Relationship to Sidewalk
Each building directly interacts with the adjacent sidewalk on a micro
level. The following provide guidance for designing buildings with
sidewalks in mind:

•

Buildings contribute to the overall character of the street by
providing well-designed frontages and clear entry points from
the sidewalk.

•

For active mixed-use and commercial streets, building frontages
should be mostly transparent with “active storefronts” that allow
pedestrians to see into shops, restaurants, and public spaces.

•

Along residential streets, building frontages should include
windows overlooking the street with a layering of landscape,
porch, patio, or semi-public space that buffers appropriately
(setbacks will vary based on street typology and scale of the
buildings).

•

The primary building face should be located on the most active
street frontage with an attractive and welcoming facade that
includes entry doors, windows, signs, and other characterdefining elements.

•

The secondary building face that exists along a mid-block
passage or side street should also include openings overlooking
the public space.

•

The tertiary (back) side of the building is located along a back
alley or service drive where pedestrian movement is secondary
to service, with loading docks, service entries, trash storage,
and other unattractive functions accommodated here.

•

Blank walls should be limited to the rear, and very limited along
the secondary face.

•

Lighting should be integrated into the building design to
indirectly illuminate the sidewalk at night through (i) light filtering
through storefront windows, and (ii) architectural lighting that
features the building itself and enriches the street environment
at night.

MODEL DESIGN MANUAL for Living Streets

13 – 19

357

Chapter 13. Designing Land Use Along Living Streets

Appropriate Building Forms
Every building interacts with the street, so the details of key aspects
of its form need careful consideration. The following provide building
form design guidance:

•

Building height, density, and setbacks are planned and designed
to create a specific type of place that has a certain scale and
character closely coordinated with the street typology.

•

Building design standards should be developed to support
a healthy street environment for pedestrians: for example,
designing buildings to take into account how they interact with
strong winds to create wind tunnels or unnecessarily restrict
flows of natural light and air.

•

On active mixed-use and commercial streets the design of
the lower 3 to 4 floors should have an appropriate level of
transparency and detail to support a great sidewalk environment
for pedestrians.

Everything from the block size to the design of buildings and open spaces contributes to making walkable streets
(Credit: Cityworks Design)
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Active ground floor uses
(Credit: Ryan Snyder)

•

Buildings of 1 to 3 stories should be designed entirely at a
pedestrian-oriented neighborhood scale, with features that can
be appreciated by people walking or bicycling.

•

Mid-height buildings of 4 to
at a pedestrian-oriented scale
integrate windows, balconies,
opportunities for occupants to
floors.

•

Taller buildings (over 6 stories) should generally have a base of
lower floors designed similarly to those of mid-height buildings,
and may benefit by stepping back from the frontage above this
level to provide a street character that is not overwhelming to
the pedestrian.

•

In most mixed-use districts and neighborhood centers, it is more
important to provide a relatively steady “street wall” to define
a simple “street as an outdoor room” than to provide varied
setback and stepbacks to “break up the mass” (see preceding
section on streetscape environment types). In suburban
environments where buildings stand free in the landscape, the
desire to articulate the building form is understandable. But
in urban districts and centers the primary placemaking role of
buildings is to calmly define the space of the place rather than
to “express themselves” as unique objects.

•

Towers in very dense districts (like an urban center) should be
slender and mostly transparent, with a low to mid-rise base
that provides pedestrian-oriented features. Towers should be
designed to appear attractive and approachable from the
street and sidewalk, not just to be an icon in the skyline.

•

Parking should be integrated into the site and building design;
ideally parking would be (i) underground, or (ii) tucked behind
the building fronting the sidewalk and accessible from an alley
or side street, or (iii) sited internally to the project or block so
buildings “wrap it” to the greatest degree possible

•

Buildings should be designed applying universal access
principles (like locating stairs in prominent locations to
encourage people to use them) making naturally legible paths
through good design and an integrated site and building
design approach.
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at the lower 2 to 3 floors and
and other features that provide
overlook the street from upper
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POTENTIAL
IMPLEMENTATION
STRATEGIES

Tools available to help implement good urban and architectural design
that support the creation of good streets and great places include the
following:

•

Community-based vision plans, which are critical agreements
or road maps that articulate how communities see their streets,
neighborhoods, districts, and future growth

•

Zoning standards that allow, encourage, and require a diverse
mix of land uses that support the creation of sustainable,
valuable places

•

Standards and guidelines associated with this type of zoning
that shape and coordinate development with street design to
ultimately deliver residents and stakeholders a fully realized
vision that is authentic and unique to their community, and that
supports a healthy, pedestrian-centered lifestyle

Outdoor sidewalk social environment
with activities for all ages: Venice, CA
(Credit: Dan Burden)

HEALTH AND LAND
USE

Outdoor sidewalk social environment with activities for all ages:
Venice, CA (Credit: Dan Burden)
Good land use planning and urban design can help create healthy
neighborhoods with great streets and innovative and sustainable
buildings. Some planning principles that should be considered include
the following:

•
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Create a variety of places where people choose to walk and feel
safe doing so—walking is an important form of daily exercise
than can easily be integrated into the design of communities
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•

Provide opportunities and incentives to create social
environments in which all generations mix. These could include
public or private facilities that accommodate both youth and
senior activities, or planning development where adjacent uses
allow different generations of the community to interact on a
regular basis. By contrast, environments in which one must drive
from one daily activity to the next systematically exclude the
very young and the very old, who cannot drive and become
“involuntary pedestrians” in environments designed for cars.

•

Assure access to healthy foods and grocery stores; limit fast
food establishments and allow drive-through service only in
places where it is in the community’s best interests to have
passersby shopping without turning off their engines

•

Capture opportunities for farmers’ markets – ideally on streets
or within public spaces that are central and part of the local
neighborhood street network

•

Look for underutilized public space to provide community
gardens within neighborhoods, which will encourage gardening
and social interaction and provide access to fresh produce

•

Integrate exercise routes and equipment into the network of
streets, or even within underutilized roadway space (for
instance, expanding neighborhood parkways where parking
can be sacrificed, or a striped section of roadway that isn’t
being used by cars but could be adopted for use by people)

•

Promote sustainable planning practices and building design
that help to preserve the environment through energy efficient
design. Allowing residents and visitors to access the buildings
without driving is the foundation of energy efficient design

•

Ensure complete bicycle networks and provide amenities within
new projects to promote bicycling as appropriate to the scale
of the project (bike racks, bike lockers, showers, or even a
bicycle station)
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New development should be planned
to promote sustainable design and
integrate gardens and open spaces
that can be enjoyed by residents, or
by pedestrians walking by
(Credit: Bridge Housing, David Baker
Architects)

BENCHMARKS
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Good land use planning and urban and architectural design are best
measured by how they complete the community’s vision for the specific
place, and how they enhance the daily lives of their residents and
users. Other qualitative and quantitative metrics that could be used to
evaluate their effectiveness include the following:

•

Jobs within a 15-minute commute by public transportation,
bicycle, or walking

•

Convenience shopping within comfortable walking or biking
distance

•

A school or park that a child can walk to/from home

•

Useful transit within a 10-minute walk from home and/or work

•

Clear zoning standards or design guidelines that help assure
planning and design will be implemented as envisioned by the
community

•

Increased land values coming from the effective melding of
transit, land use, and design

•

The creation of great streets or places that people want to
spend time in or live near
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Proximity of amenities in walkable neighborhood (Credit: Cityworks Design)
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INTRODUCTION

Much of suburbia will have to change in order to thrive and meet
the health, environmental, and economic challenges of the coming
decades. Because of their form, widely separated land uses, and
disconnected street networks, most suburban areas lack walkability
and require that people travel by car for most of their needs. This has
serious environmental consequences (poor air quality, climate change,
and high energy consumption) as well as health consequences as
suburbanites live in environments that discourage active transportation
and favor driving. Residents in these neighborhoods tend to become
isolated due to the lack of walkable streets and walkable destinations.
Rising fuel costs pinch both family budgets and local economies as
people have less discretionary income.
Changing demographics also present challenges. Suburban homes
have been built to accommodate young families with children, but
fewer households now fit that profile. More and more households are
comprised of empty nesters, young singles, divorced adults, and other
non-nuclear families, and this trend is expected to grow in the future.
As fuel prices continue to rise and as residents age, suburbs will need
to serve more of their residents’ needs closer to home, and serve those
needs in places that can be reached other than by driving. Suburban
areas will need to be retrofitted to accommodate a new reality that
rewards places that are close to more people and reachable in many
ways.

Suburban development
(Credit: Ryan Snyder)

Suburban development (Credit: Ryan Snyder)
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This chapter describes how streets can support retrofitting suburbia,
provides strategies for retrofitting streets, and recommends priorities
and phasing. All of the changes recommended in this chapter will
improve safety. The first priority for a city beginning to retrofit itself for
the future should be to find and fix the places that are unsafe.

Suburban street
(Credit: Ryan Snyder)

Suburban street (Credit: Ryan Snyder)

TRANSFORMING
SUBURBAN STREETS
TO LIVING STREETS

Streets play an enormous role in determining a place’s quality of
life. Everywhere in the country, people prefer a certain kind of street
(“Redefining Charlotte’s Streets,” Urban Street Design Guidelines,
Charlotte, North Carolina, 10/22/2007). People’s favorite streets
include those with

•

An abundant tree canopy and other streetscape features

•

Sidewalks and buffering from traffic

•

Moderate traffic speeds

•

All kinds of uses (walking, cycling, driving, and enjoying the
lawns or sidewalks and patios on either side)

People need not know the term “living street” to recognize and enjoy
one.
The least favorite streets are those where driveways, parking lots, and
utility poles are more abundant than trees and people. They often
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consist of wide expanses of pavement for moving traffic, and make
little or no provision for any other users. In particular, there is little
opportunity to cross the street.
The challenge for cities with too many least favorite streets is to transform
them into most favorite, living streets.

Changing Streets Without Changing the Rightof-Way
By definition, a retrofit occurs on an existing street. This manual gives
design guidance for all streets, existing and new. The following section
recommends how to accommodate those design recommendations on
existing streets. Many aspects of living streets actually take less space
than typical suburban design.
To create a living street in the right-of-way of an existing street, cities
should do the following (LaPlante, J., “Retrofitting Urban Arterials Into
Complete Streets,” 3rd Urban Street Symposium, June 24-27, 2007,
Seattle, Washington):

•

Narrow travel lanes. Ten or 11-foot lanes are acceptable for
most urban boulevards. They are just as safe as 12-foot lanes for
posted speeds of 35 mph or less (Dumbaugh, E., “Safe Streets,
Livable Streets,” Journal of the American Planning Association
71[3] 283-300).

•

Seek opportunities to put streets on a road diet; this involves
eliminating superfluous travel lanes. Common scenarios include

°° Convert a four-lane undivided road to a center turn lane,
two travel lanes, and two bike lanes. This can handle up to
20,000 ADT and improves safety and access to adjacent
destinations; the center turn lane can be replaced with
short sections of medians and pedestrian crossing islands
in selected locations. On-street parking can be substituted
for bike lanes where the context and conditions warrant it.
°° Reduce seven-lane roads to five lanes for ADTs of up to
35,000
°° Remove a travel lane from three- and four-lane one-way
streets
14 – 4
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Curb extensions with outdoor seating
(Credit: Dan Burden)
Curb extensions with outdoor seating
(Credit: Dan Burden)

•

Tighten corner curb radii to the minimum needed to provide
a usable turning radius for an appropriately selected design
vehicle. Occasional encroachment by larger vehicles into other
travel lanes is acceptable; intersections should not be designed
for the largest occasional vehicle.

•

Eliminate unnecessary turn lanes at intersections, such as rightturn lanes with very few right turning vehicles. Free-flow rightturn lanes, including freeway entry and exit ramp connections
to surface streets, should be replaced with yield control.

•

Replace painted channelization islands at intersections with
raised islands, to give pedestrians a true refuge, and to break
up a long crossing of many lanes into smaller discrete steps.

All of these changes can free up space, which can be used for
additional elements. To improve street quality, cities can

•

Paint bike lanes

•

Add sidewalks

•

Add raised medians, which visually narrow the roadway and
provide a median refuge for midblock crossings

•

Provide median and parkway landscaping, which further
visually narrows the roadway and provides a calming effect

•

Add or retain curb parking, which improves community access,
calms traffic, and buffers pedestrians.

•

Add bulb-outs, which shorten pedestrian crossing distances
and improve sight lines
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Non-Physical Changes
In addition to physical retrofits, cities can and should adapt existing
street management and operations to

•

Adjust signal timing for slower speeds and to ensure comfortable
crossing times for appropriate populations. In areas with aging
populations, for example, crossing times may need to be
lengthened.

•

Work with transit agencies to improve bus operations

•

Work with schools to develop a Safe Routes to School Program

•

Reexamine the parking code (for example, off-street parking
requirements may be reduced, especially in coordination with
additional on-street parking)

Street Crossings
A connected sidewalk network includes street crossings. See Chapter
5, “Intersection Design,” and Chapter 7, “Pedestrian Crossings,” for
design details. To improve street crossings, jurisdictions can consider
the following:
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•

Make pedestrian crossing locations safe, comfortable, and
more frequent (LaPlante, J., “Retrofitting Urban Arterials Into
Complete Streets,” 3rd Urban Street Symposium, June 24-27,
2007 Seattle, Washington.)

•

Allow crossing at every corner of all intersections

•

On streets with a bus route, make provisions for pedestrians
to cross the street at all bus stops. Bus riders need to cross the
street either coming or going.

•

Provide midblock crossings. Pedestrians should not be expected
to travel to the closest intersection to cross the street. Signalized
intersections in suburban areas are often spaced ¼ mile, ½
mile, or even further apart; it is unreasonable to expect people to
walk that far to cross the street. Nor do signalized intersections
offer safety benefits to pedestrians, due to the many added
turning conflicts at large suburban intersections.
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Many of these changes can be made through spot improvement
programs. Many are relatively inexpensive; it is not necessary to wait
for a reconstruction to create a living street. More substantial retrofits
may require reconstruction (see the Model Project section at the end of
this chapter). A planned surface repaving project is an excellent time
to retrofit the corridor to add comfort, convenience, safety, aesthetics,
and economic value.

Midblock crosswalk
(Credit: Dan Burden)

Midblock crosswalk (Credit: Dan Burden)

RE-ESTABLISHING
STREET NETWORKS

Chapter 3, “Street Networks and Classifications,” details the need
for interconnected street networks with short blocks. Much of today’s
suburban landscape was built in isolated pods: residential subdivisions,
business parks, shopping centers, and schools that are poorly
connected to neighboring properties. These pods create barriers to
getting around other than in a car, because they create long distances
between destinations and because the pods are often surrounded by
sound walls, fences or berms, literally blocking potential bicycle and
walking routes. These pods don’t work well for auto traffic either, since
they force all traffic onto busy streets rather than allowing connection
and local circulation through local streets.
To create a vibrant suburb that will thrive in new conditions, direct
connections must be created or re-created to enable efficient, direct
travel by everyone. That means establishing or re-establishing street
and sidewalk networks.
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Re/establishing a street network can be more challenging, particularly
when right-of-way has not been preserved. Some cities have purchased
homes at the end of cul-de-sac, put the connectors in, and then sold
the homes. In cases where a city is still developing suburbs, it should
make connectivity a fundamental priority by following the principles in
Chapter 3, “Street Networks and Classifications.”

Connecting
culs-de-sac cul-de-sacs
(Credit: Marty Bruinsma)
Connecting
(Credit:
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Above, left: Cul-de-sac break up connections. Above, right: Pedestrian networks can be re-established by opening noise
walls and connecting new sidewalks (Credit: PB Americas, EWA Connection Study, May 2009)

SECONDGENERATION
LAND USE ALONG
TRANSFORMED
STREETS

Not only streets will need to change in suburbia; many land uses
are obsolete and/or no longer economically viable. However, street
improvements generally should come before land use change in
suburban retrofitting. This is because high-quality land uses come to
high-quality streets. Very rarely will high-quality land uses come to lowquality streets.
The street and the land use work together and determine whether a
place is attractive and draws people and investment. To that end,
communities retrofitting older suburban areas would do well to use the
following three principles:
1.

Focus new investment in nodes on streets
In most of suburbia, there will not be enough investment all at
once to transform whole corridors. Identify and focus investment
at individual nodes.

2.

Focus revitalization efforts on creating genuine places in those
nodes: compact, mixed-use, and at least internally walkable
Plan for and enable neighborhood-serving commercial districts
Where necessary, rezone from automobile-oriented commercial
sites (gas stations, convenience stores, and fast food outlets).
These car plazas are designed for, and dependent on, vehicular
access and offer no relationships with the nearby residential
areas. They absorb retail potential and will tend to discourage
development of neighborhood-serving commercial districts.
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3.

Carefully detail the desired outcomes
It is vital that retrofit efforts pay attention to the details described in
the individual chapters of this manual. Adopting well-intentioned
policy goals is not enough. There must be follow through by
incorporating the vision’s details in the design and construction of
the project.

Infill development between nodes that follows the principles of this
manual will help to connect the nodes into livable neighborhoods.

Conversion of shopping center to a neighborhood (Credit: Michele Weisbart)

SETTING PRIORITIES
AND PHASING

The primary challenge in retrofitting suburbia is less fixing the
infrastructure and more creating economically sustainable places, with
the emphasis on place.
As suggested above, the priority should be to begin by creating vibrant
nodes. Cities should not allow themselves to be daunted by the scale
of the retrofit challenge. As with street retrofits, creating places can
be done incrementally. The images on the next page show such an
incremental process.
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Example of a transformed suburban street (Credit: Urban Advantage, Inc.)
Example of a transformed suburban street (Credit: Urban Advantage, Inc.)
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MODEL PROJECT:
BRIDGEPORT WAY

Before, Bridgeport Way in University Place, Washington, was a
classic auto-oriented suburban arterial street. The existing street had a
high accident rate, and did not support economic growth; it attracted
neither people nor investment.

Bridgeport
Way
before transformation:
University
Bridgeport
Way before
transformation:
University Place, WA
(Credit: DanPlace,
Burden)WA

(Credit: Dan Burden)

After reconstruction, the corridor served more people, was far safer,
and drew economic development.

Bridgeport Way after transformation:
University Place, WA
(Credit: Michael Wallwork)
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Safety improved significantly:

•

7% speed reduction (35.3 -> 33.4 mph)

•

60% crash reduction (19 -> 8 in five blocks)

Bridgeport Way illustrates the principle described above of leading
with a street retrofit, then following with bringing higher-quality land
uses to the now high-quality street.
The City of University Place identified empty, redevelopable space
along the corridor and at intersections. The photo below shows ample
space that has been used for parking, building setbacks, and other
uses.

Bridgeport Way transformation
opportunities: University Place, WA
(Credit: Michael Wallwork)

The City planned for new development that would create a new place,
as shown in the rendering below.

Bridgeport Way plan: University
Place, WA
(Credit: City of University Place)
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ADDITIONAL
RESOURCES

ICF International with Nelson\Nygaard Consulting Associates and
Reid Ewing. Transportation Study of the U.S. Route 1 College Park
Corridor, July 14, 2008.
PB Americas, EWA Connectivity Study, May 2009.
Dunham-Jones, E. and Williamson, J., Retrofitting Suburbia: Urban
Design Solutions for Redesigning Suburbs, John Wiley & Sons, 2009.
This book focuses more on retrofitting parcels of land, rather than on
the streets between them. Nonetheless, it is an excellent resource.
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INTRODUCTION

Effective community engagement is critical when developing policies
and projects that make a community’s built form more livable and more
supportive of active transportation. There are many benefits of effective
community engagement in projects influencing the built environment,
be they urban, suburban, or redevelopment projects.
Effective community engagement improves the success rates of policies
and projects affecting the built environment because it helps the agencies
and organizations leading a project understand and respond to local
conditions. Agencies that create true community engagement are more
successful at adapting to socio-economic changes that may influence
the effort than those that do not conduct effective outreach (Cogan,
E. and Faust, S., Innovative Civic Engagement Tools and Practices in
Land Use Decision-Making, April 2010). When people affected by a
project are involved from the beginning of the planning process, the
likelihood of unexpected or significant opposition when it comes time
to implement the project is reduced. Community members also have
unique knowledge of local contexts, including political, cultural, and
geographic settings. By interacting with the public and gaining local
insight, project leaders can shape and direct the project in keeping
with the community’s vision and needs.
Effective community engagement also has the power to build social
capital—the “social networks and interactions that inspire trust and
reciprocity among citizens” (Leyden, K., “Social Capital and the Built
Environment: The Importance of Walkable Neighborhoods,” American
Journal of Public Health, 2003, 93[9]:1546–1551). A community
with a high level of social capital is characterized by a culture of
neighbors knowing each other, interest and participation in local
politics, high rates of volunteerism, and diversity in social connections.
These characteristics foster a sense of community, engender trust,
enhance innovative problem solving, and increase the likelihood that
stakeholders will support financial investments in community projects.
Research has demonstrated that a population can achieve longterm health improvements when people become involved in their
community and work together to effect change (Hanson, P., “Citizen
Involvement in Community Health Promotion: a Role Application of
CDC’s PATCH Model,” International Quarterly of Community Health
Education, 1988-89; 9[3]:177-186). Thus, even before projects are
fully developed, creating a strong community engagement process sets
the community on a path toward improved health. Effective community
outreach also helps address unequal access to health, including issues
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Public workshops should involve
people in the planning process
(Credit: Dan Burden)

such as active living. Health equity, or the fair distribution of health
determinates, outcomes, and resources regardless of social standing,
is affected by factors such as poverty, housing, language, quality of
education, and quality of healthcare. Through successful community
outreach, people of all backgrounds and social standing are able to
contribute to projects that support health and well-being. They also
can help project leaders better understand how social, cultural, and
economic barriers that impact historically disadvantaged communities
are relevant to improving community health and well-being.
This chapter reviews principles and strategies to engage communities,
including developing a plan for reaching out to communities, broadening
the list of community stakeholders, fostering cultural competence, and
achieving informed consent.
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ESSENTIAL
PRINCIPLES OF
COMMUNITY
ENGAGEMENT

A conventional model of “public involvement” has been built
around complying with legal requirements for issuing public notices
about projects and related events, holding public hearings to solicit
feedback, and incorporating feedback into draft recommendations.
The community has been invited in when project leaders have decided
input is needed—or when it is mandated by law—and the public
hearings, citizen advisory councils, and public comment sessions have
formalized the effort. At many public meetings or events, a classroom
structure communicates to people that they are to listen and not
converse. This model fails to truly engage the public.
Given the many benefits offered by true community engagement,
it is clear that project leaders, policy-making bodies, government
agencies, health agencies, and community organizations have a
special obligation to develop an inclusive approach to outreach. To
engage communities, leaders must move from the conventional model
to one that focuses on outreach, capacity-building, inclusiveness, and
collaboration. Employing the following principles and strategies will
help.

Develop a Plan
Project leaders shouldn’t begin a public process without first developing
a thoughtful and thorough community outreach plan that describes
the desired outcomes of the project, and details the public process,
including who the stakeholders and audiences are, how they should
be reached, the messages to garner interest and tools that will be most
effective in reaching them, and how the success of the effort will be
measured. The plan should describe how outreach efforts will help
build capacity, promote a shared language, illustrate project benefits,
and inspire participation.
In general, community engagement activities need to address issues
that the public perceives as important. Thus, while developing the
community outreach plan, project developers should seek ways to
explain to the public why the project matters. Additionally, efforts should
be made to conduct workshops, events, or meetings in places that are
comfortable and familiar to the audiences, and to use language that
is clear. Each communication or event should contribute to the public’s
understanding of the project and its purpose.
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This chapter does not provide a template for a community outreach
plan; it provides general guidance to help project leaders understand
important principles and methods of achieving community engagement.
With this guidance, a community outreach plan can be developed
that utilizes best practices to accommodate local contexts and support
community needs in working toward the goal of the project.
A community outreach plan should at the very least describe the
project, the goals of the outreach effort (definition of success), identified
issues, target audiences, messages that are meaningful and relevant
to the audiences, distribution channels, key messengers or speakers,
resources available, tools, timelines, desired outcomes, and methods
of evaluation and adjustment.
Specific outreach tools may include educational workshops, media
outreach, paid advertising, surveys, print materials (such as flyers and
brochures), PSAs, educational videos, slide presentations, charrettes,
newsletters, websites and other online communications, social media,
direct mail, letters to the editor or guest commentaries, councils,
speakers’ bureaus, partnerships, coffeehouse chats, meetings,
interviews, demonstrations, bulletin boards, and more.

Accept Responsibility for Success
Project leaders must take responsibility for developing effective and
successful outreach programs that achieve identified goals. Too often,
blame for a failed public process or event—one at which the turnout is
disappointing, for example—is placed on public apathy. In many cases,
though, the outreach effort was inadequate or misdirected. Sometime,
the messages simply fail to convey why community members should
care to participate in the process. For example, a conventional public
notice may announce that the public is invited to a public hearing
to comment on a proposed transportation plan. By contrast, a more
meaningful outreach message would be that community members’
input is needed to shape the community’s future; the announcement
would speak of streets, sidewalks, trees, and parks, would explain
that transportation systems are integral to community-building, and
would request residents’ help to determine what their community should
become.
If truly effective community outreach was conducted and the public still
showed little interest in the process, then the value of the project to the
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public must be revisited. If, on the other hand, project
leaders understand the project truly is important
and the public simply hasn’t engaged, then the
effectiveness of the outreach effort must be revisited.
Were the messages meaningful to the identified
stakeholders? Were events held at convenient and
comfortable times and places? Did people perceive
the process as interesting, simple, important, or
relevant to their lives? Did the messages even reach
the target audiences?
A third consideration is that failure and success
haven’t been properly defined. For example, sheer
numbers of participants may not be an appropriate
measure of success. In a small community, an
event turnout of 15 people who represent diverse
interests, are truly interested in the project, and learn
something from or contribute to the process may be
a much more successful outcome than a roomful
of 75 people who leave the event disengaged or
who didn’t find an opportunity to contribute in a
meaningful way. Appropriately defining success and
failure of a public process is an important part of
developing a community outreach plan.
When defining success and failure, consider
whether the community engagement effort should be
designed to
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•

Inform: community members are informed
about the project but aren’t actively involved
in the process.

•

Consult: the public is asked to provide
feedback on analyses, alternatives, and
decisions.

•

Involve: feedback loops allow community
members to influence multiple stages or drafts
of the project.

•

Collaborate: the public is a partner in each
phase of the decision-making process and
provides direct advice on solutions.
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•

Empower: the final decision is in the hands of community
members and the project leaders will implement what the
community chooses. Care is taken to ensure that the community
is educated about approaches that work for all people, that
key participants will help spread the word throughout the
community, and that community members will play an active
role when issues come before policy or decision-making groups
such as councils and commissions.

Outreach programs that most actively engage and empower the public
also lead to the highest levels of buy-in and build the greatest support,
which help alleviate some of the pressure on staff and elected leaders.

Start with a Base of Shared Values and Build
Understanding
The traditional model for public involvement in projects that affect the
built environment often engages the public too late in the process, and
in a manner that pits interests against each other. For example, holding
a standard public hearing on a proposed project sets up stakeholders to
take a position either for or against the project, without any discussion
about community values and whether the project supports those values.
A better model is to start the public process with visioning sessions or
educational workshops that identify or clarify shared values. In some
communities, a vision plan already exists and in those cases, the vision
plan should help guide the project development. In other communities,
a simple values-clarification exercise during an initial public workshop
can go a long way toward helping stakeholders see that they generally
want the same things for their streets—safety and security, economic
development, attractive sidewalks, landscaping, and so on—and
that their goal should be to collaborate on ways to achieve those
ideals through the project being developed. Values clarification also
can provide useful guidance to policy makers when trade-offs are
concerned, for example, when the potential long-term effects of a
decision are measured against short-term gains or losses. Starting with
a base of shared values helps ensure outcomes aren’t predetermined,
but that the local vision is driving the process.
Facing page (15-6): Credit:
Michele Weisbart, adapted from the
International Association for Public
Participation.

From this base of shared values, strive to build understanding and
knowledge. Think like an educator, use language that is familiar and
clear to the audience, and encourage reciprocal learning (learning
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from each other) and experiential learning (learning by doing or
experiencing). Frame issues neutrally to maintain credibility and to
ensure participants can make informed decisions. Facilitate wellinformed and well-rounded discussions that ensure all voices are heard.

Toolbox: Active Workshops and Design Charrettes
The conventional format for public involvement usually doesn’t build
community interest, can be downright boring, and fails to capitalize
on opportunities to build social capital through the process or engage
people in reciprocal learning. Even workshop formats that aim to be
more educational can fall short in efforts to build a shared understanding
of the issues being addressed, or in making the participants feel truly
engaged in the process.
Two tools being used by more and more communities throughout the
country are active workshops and design charrettes.
Active, or experiential, workshops get participants out into the
community to explore firsthand what shortcomings exist and how to
improve upon those conditions. Active workshops include educational
presentations, but focus on active learning and firsthand experience.
Active workshops don’t have to be long events. A successful one can
be as short as three hours, if planned well.

Design charrette engaging
stakeholders (Credit: Dan Burden)
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Charrettes are collaborative sessions to solve design problems.
Charrettes usually involve a group of designers working directly with
participants to identify issues and create solutions. A charrette can be
one day, several days, or weeks. A charrette conducted as part of a
public process for a street should include educational activities (such
as short presentations and walking audits, sharing of expectations
and desired outcomes, priority setting, mapping exercises during
which participants break out into small groups and mark-up maps with
potential challenges and opportunities) and building consensus or
informed consent for a proposed solution or set of solutions. Charrettes
create a collaborative planning process that harnesses the talent of
residents, townmakers, community leaders, and public health officials
alike. At the end of the charrette, project leaders present the outcomes
and findings to stakeholder groups and to the public.
Getting all the right people together for a design charrette is essential to
ensuring that the outcome reflects the values and goals of the community.
People from all sectors of society with diverse backgrounds are needed
at a charrette, including local government officials, planners and
designers, landscape architects, transportation engineers, nonprofit
managers, public health officials, and of course, residents.
Even with engaged and motivated participants from all relevant
backgrounds, the charrette still may be missing a group that can
provide valuable insight about how to design a healthier and
happier community: children. Children’s charrettes can bring valuable
stakeholders in that might not otherwise be able to participate. They
also provide the benefit of a unique perspective. The chief objectives
in a children’s charrette are for it to be fun and engaging. Work
with schools, parks and recreation departments, and parent/teacher
associations to identify the best venue for engaging children and to
conduct the needed outreach to ensure children attend. Also make sure
children’s charrettes are age appropriate.
Effective active workshops and design charrettes help build social
capital in the community. When people are taken outside of a
classroom or presentation structure and are put in an environment, such
as designing around tables or walking along streets to evaluate the
built environment, where they can converse freely and naturally with
others, many shared interests and connections emerge. This can foster
partnerships that cross real or perceived boundaries, such as differences
in generation, culture, socio-economic status, or geography. Effective
workshops and charrettes often dedicate time toward the beginning
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of the events to help participants get to know each other through icebreaking exercises that ideally will lead to long-lasting relationships.
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charrettes requires attention to the following details:
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•

Engage key partners early. Identify community-based
organizations, government agencies, healthcare providers,
employers, school boards, the media, and other organizations
whose members or stakeholders may have an interest in the
topic. Engage transportation, planning, emergency services,
public health, and public works entities early in the planning
process, and then enlist their help to conduct outreach and to
issue invitations.

•

Choose the right audit site. Work with the key partners to
identify an audit site that captures the essence of changes
needed throughout the community, or one that will have the
greatest impact or has the potential to become a model project
and serve as a catalyst for other projects.

•

Consider comfort and abilities. Give careful consideration to
participants’ comfort and abilities. Everyone who wishes to take
part should be able to do so, and any special needs should
be accommodated. Also, if the event is held during hot or cold
months, conduct outdoor portions during the most comfortable
time of day. Accommodate the needs of participants: for
example, providing food allows working people to attend a 7
p.m. workshop; parents may need an organized play room for
children too young to participate in the workshops.

•

Encourage relationship-building and provide a next step.
Effective workshops and charrettes will motivate and inspire
those who take part, and many will be eager to contribute
their energies toward enacting change. They will need to draw
upon each other’s strengths, stay in contact, offer each other
support, and share information to undertake the important work
to be done. Encourage them throughout the event to network
with each other and exchange contact information. If possible,
form a “working group” and decide upon a first meeting date;
invite people to opt in.
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In particularly successful workshops and charrettes, project leaders
can stand back and observe while residents pore over maps, draw
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meaningful new lines, find ways to improve access to healthy eating
and active living, and generally work together toward a shared
vision. Project leaders will need to provide technical guidance, but
the community can and should make choices about the future together.

Broaden the List of Stakeholders
Involve all types of stakeholders
(Credit: Dan Burden)

To build effective community engagement, project leaders should
broaden the list of stakeholders and partners whose involvement is
sought. The overarching goal should be to achieve diversity by
involving a demographically and geographically balanced group of
people representing various interests and backgrounds.
Stakeholders and partners commonly include city and county staff,
advocacy groups, residents, business operators, property owners,
elected officials, community leaders, neighborhood safety groups,
emergency responders, school representatives, health agencies, “Main
Street” or downtown groups, charitable non-profit organizations, and
regional employers. To be more effective, project leaders also should
seek the early involvement of faith-based organizations, news outlets,
potential opposition groups, and seasonal residents.
In every community, there are people and groups that serve unique roles
or have connections built on local context or events. Project leaders
should determine who they are and invite them into the process early.

Faith-Based Organizations
Across the country, churches, “build and sustain more social capital—
and social capital of more varied forms—that any other type of
institution” (Better Together, The Report of the Saguaro Seminar: Civic
Engagement in America, Harvard University’s Kennedy School of
Government, 2011). In small towns or areas of sprawl, churches,
temples, and mosques often serve a major role in building community
and capacity for change. Thus, project leaders should seek innovative
ways to work with church leaders to engage their membership in public
projects.
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Potential Opposition Groups
Special efforts should be made to identify and reach out to people and
organizations that may be expected to oppose the project, to build their
trust and involvement. Try to identify and address their concerns both
as part of the public process and during special stakeholder interviews
or meetings. This may include internal groups or professionals who
initially may be inclined to provide technical brush-offs. For example,
they may at the outset be worried that sanitation trucks won’t be able
to maneuver on narrow roads, that trees may disrupt drainage, or that
a crosswalk isn’t needed where people don’t already try to cross the
road.
Whether internal or external, these concerns should be addressed early
in the public process to give the potential opposition time to understand
the project, become comfortable with proposed solutions, ask many
questions, and decide whether to support the effort. Support is much
more likely when these individuals and groups have been invited into
the process early and have been included as key stakeholders. If
participants feel as though the outcome is their plan, they are less likely
to oppose it. By working side-by-side with other stakeholders, they
learn to appreciate and accommodate others’ points of view.
Moreover, opposing groups often bring legitimate concerns to the
design process. Through their involvement they can improve projects.
Seasonal residents are often ignored because they are often not viewed
as a true part of the community; they include migrant workers, resort
residents, members of the military, and merchant marines. Although
their members may not be able to attend public events in person,
representatives of seasonal residents (including organizations such as
migrant worker education groups, healthcare providers, homeowners’
associations, property managers, military officials, and operators
of ports, marinas, and resorts) can become liaisons between their
constituents and the project leaders, and are well positioned to share
timely and important information both ways.

Children

Children at workshop
(Credit: Dan Burden)
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Children have much to offer in the community planning and design
process, yet they remain mostly untapped throughout community
transformation processes. A child’s imagination is a powerful tool;
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children can dream the perfect community in which to live, play,
and go to school. Beyond the power of their imaginations, they can
also bring very practical solutions to the table. For example, children
are often aware of shortcuts that could be formalized into trails and
added to the community’s pedestrian network map. Their values and
honesty helps raise the discussion to the level of guiding principles;
the involvement of children in public processes can change the whole
tenor of the event. Engage children through children’s charrettes, art
or urban design contests, school field trips, and special activities at
community charrettes or workshops. Invite them on walking audits near
their schools. At the very least, provide schools with flyers announcing
the project or public process that can be sent home with children in
their bags.

Toolbox: Media Outreach
Conducting effective outreach to news outlets is important to the success
of any community engagement effort. The news media are more than
simply a means to get the word out about the project. Rather, project
leaders should try to build capacity among news organizations, just as
the outreach effort seeks to build capacity among community members;
building relationships with reporters helps ensure the general public
is receiving accurate, timely, and meaningful information about the
project.
The lead agency’s communications department should be consulted
to provide guidance, expertise, and tools, but project leaders should
remain very engaged in the media outreach effort. Project leaders
should be committed to working within the agency’s communications
protocols, such as complying with a gatekeeper policy if one exists. If a
communications department isn’t available, the following paragraphs
provide general guidance.
Call Key Outlets Early
As soon as the project kickoff is confirmed or possibly even earlier,
call—don’t email, fax, or send a letter—key reporters to share the
purpose of the project and to ask them how best to provide more
information when it is available. Keep a list of the contacts made and
how they would like to receive additional information; then, be sure to
follow up in that manner.
Depending on the news organization and its depth and structure, special
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effort should be made to reach transportation, public safety, and health
and business reporters. Contact the primary news sources in local and
regional markets, but don’t overlook non-traditional news sources, such
as blogs that cater to cyclists or that address transportation, public
safety, community health, retirement, and business issues. Any key
reporters—regardless of their medium—should be contacted as soon
as possible by phone.
Also, offer to submit a guest commentary in advance of the project
kick-off or to secure a prominent guest for an upcoming talk show. If
the project may be especially controversial, try to schedule an editorial
board meeting with the local or regional paper.
Issue Meaningful News Releases
Develop a news release that is engaging and written in the form of a
news story. Be sure to include the five W’s—who, what, why, when,
and where. Describe the goal of the project, how people can become
involved, and any other information that will help make the story
meaningful and relevant to the local and regional audience. Include
keywords to ensure the news release and its contents can be easily
found online. Distribute the news release initially to the key media
outlets already contacted, and be sure to provide it in the manner they
requested (check the list made during the initial conversations). Then,
distribute the news release to all other media outlets in the region. Also,
consider including non-traditional news sources in the media outreach
strategy.
Finally, distribute the news release to local partners and other local
contacts, asking them to share it with their media contacts. The value
of the relationships the local partners already have with media contacts
shouldn’t be overlooked; tap into that value by supporting the local
partners in their efforts to conduct media outreach for the benefit of the
workshop and related efforts.
Be Responsive and Keep in Touch
As project leaders build relationships with news sources, they should
expect to receive more and more inquiries. Understand that reporters
often are working on very tight deadlines; sometimes they receive
story assignments mid-day with evening deadlines. Be responsive and
provide timely information to help ensure accurate details are relayed to
news audiences and to further support the relationship with the reporter.
Additionally, be proactive in sharing news about project developments
or milestones being met; doing so will further build capacity amongst
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the news sources, help keep them engaged in the project, and support
the dissemination of timely and accurate information.
Media as Stakeholders
Conventional community outreach plans have treated the media as a
means of simply disseminating information. A more effective approach
is to engage members of traditional and non-traditional news outlets
alike (newspapers, television, radio, online news services, bloggers,
etc.) as stakeholders and seek their involvement early in the process.
Just as project leaders should build capacity amongst residents and
within the community, so too should they seek to build capacity with
journalists and news outlets. The media can also help projects move
forward with positive editorials and favorable reporting.

Foster Cultural Competence
Ensuring that programs and messages are designed to be relevant,
appropriate, and effective in different cultures and different languages
is vital to conducting successful community outreach. In fact, cultural
competence has emerged as a key strategy to improving health
and the quality of healthcare and social services for everyone in the
U.S. regardless of race, ethnicity, cultural background, or language
proficiency.
Translating important messages requires strong cultural knowledge,
because “simply replacing one word with another won’t do”

Stakeholders share the planning
responsibility (Credit: Ryan Snyder)
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(Zarcadoolas, C. and Blanco, M., “Lost in Translation: Each Word
Accurate, Yet…,”Managed Care Magazine. August 2000). But
reaching people of all backgrounds often requires more than simply
translating messages. Even in urban communities, but especially in
rural areas or small towns, messages perceived to have been created
by “outsiders” can actually do more harm than good by creating
discomfort or mistrust.
To increase their effectiveness, many organizations working with multicultural populations are developing “ambassador” programs that recruit
people who live in and work in a community to be community educators
and liaisons between the project or program and the community.
Other communities are working to culturally adapt messages, instead
of simply translating them, to focus on types of behavior changes that
would be relevant and appropriate in the cultural context of the different
audiences.

When culturally adapting messages, consider the following:

•

Language doesn’t equal culture. Although a shared language
is important to culture, people who speak the same language
often are from different cultures. Be sensitive to the differences
and develop appropriate messages.

•

Start with strong cultural knowledge. Tap the knowledge of inhouse staff or consultants who live, work, or grew up in the
culture.

•

Get feedback. Work directly with members of the audience to
determine appropriate approaches. Use focus groups to screen
messages before they are distributed.

Expect Emotional Connections—And Reactions—
To The Built Environment
People have strong emotional connections to their built environments,
and those feelings influence involvement in community-building efforts.
The structures and infrastructure around people create strong frames of
reference for daily living and help build comfort, a sense of security,
and a sense of belonging.

15 – 16
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Place attachment is a notable part of daily life. Project leaders should
anticipate that responses to projects may be emotional, but those
responses shouldn’t be dismissed as invalid; they should be addressed
as valuable input.

Approach Engagement as a Two-way
Conversation
Effective public engagement involves more than telling people about
a project; effective engagement facilitates a dialogue that leads to
reciprocal learning, collaboration, and ideally, consensus.
Community members have unique knowledge of local contexts that will
affect the outcome of a project development process. By engaging in
reciprocal learning, project leaders will gain insight and perspective
that can help them ensure the project is tailored to meet the community’s
needs. Community members also will learn from each other.
An effective public process results in people feeling that they are wellinformed and that they’ve had opportunities to contribute throughout the
stages of decision-making.
“In fact, what appears to be most important from a citizen’s perspective
and from the standpoint of attaining ongoing engagement is not the
strategy employed, but how government responds when citizens
voice their preferences. For citizens, there are two questions that are
paramount: Did the government listen and take action based on what
they heard from us? Was it worth my time and effort?” (Connected
Communities: Local Government as a Partner in Citizen Engagement
and Community Building, Alliance for Innovation, Oct. 2010).

Product of design charrette (Credit: Ryan Snyder)
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In addition to workshops, project leaders can seek community input
through interactive online tools such as websites, digital storytelling,
and community mapping. In communities with many seasonal residents,
these tools can be especially useful in collecting input from stakeholders
who aren’t able to attend events in person.
Digital storytelling allows the public to use photos and presentation tools
to illustrate concerns about the built environment. Many communities are
starting to use this “photo voice” approach to encourage community
members to present their points of view using photographs and
descriptions or narration. The package can be submitted electronically
to project leaders or presented as part of a public workshop or event.

Achieving Informed Consent
The goal of informed consent is not compromise, where everyone must
give up something. Informed consent is based on the assumption that
most people will give their consent to a change, even when it is not
in their personal best interest, after they have been engaged, become
informed, and see the value to their community. Although this requires
altruism, there are many reasons why it succeeds other than people
wanting to leave something behind as a legacy. Working cooperatively,
all people achieve more, and so enlightened self-interest wins, once
people understand why an idea is good for their neighborhood.
The steps of the informed consent process are as follows:

Stakeholders designing their streets
(Credit: Dan Burden)
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•

Desire. The public process comes about as a result of a
community coalescing around a desire for a change in its built
form. Though desire comes in different forms, it is the necessary
energy and often passion used to steer the project towards a
sustainable and community-oriented outcome.

•

Discovery. Discovery is the process of developing a complete
and common understanding of the situation, context, and the
built vision by the design team and the stakeholders. Context
is a short form for the physical, social, historical, fiscal,
environmental, political, and climatic contexts. Good discovery
is done by

o Listening, looking, and involving people
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o Visiting, reading, and probing
o Educating and exploring physically and intellectually
•

Design. Design is the employment of people, their related skills,
and what they discovered to produce products that articulate,
memorialize, and motivate people towards the consensus
outcomes and the vision. It tends to be the most exciting part
of the process. This is when collaborators can raise the bar in
terms of creativity and sustainability.

•

Discussion. Discussion happens throughout and requires the
right people/stakeholders with the capabilities present at the
right times in order to maximize short feedback loops. It is
the discussion phase that builds and overcomes uninformed
decision making. If grassroots planning is to work, people must
become informed on what helps build a community. With the
combination of a strong desire and community leadership the
sense of frustration will be overcome, but this must come with
an informed neighborhood. Discussion involves

o A series of presentations to raise stakeholders’
knowledge
o Testing/viewing the design and parts of the design
from a variety of perspectives
o Circling back to alter parts that need altering
o The project manager must prepare the community to
“sell” its vision to others. True ownership of a vision
comes from within.

Steps of the informed consent process (Credit: Michele Weisbart, adapted from Ian Lockwood)
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•

Documentation. Documentation starts at the beginning of the
project but the effort is highest towards the end when the
products are finalized. Example products include documents,
posters, codes, speeches, agreements, construction drawings,
and advice. This documentation works best when designers
anticipate pushback. Messages must be clear, concise,
comprehensive, and attractive to draw people in.

Carry the Momentum Forward
Successful community engagement often leads people to become
motivated and ready to mobilize to enact positive change. Project
leaders should capitalize on this energy and help form long-lasting
coalitions by organizing a working group or advisory council that will
help carry the momentum forward. The members of the group should
represent diverse interests and backgrounds and should be committed
to continuing to communicate with each other and meeting regularly to
address the issues identified through the project development process.
The group can be established to provide guidance and continuing
community feedback to project leaders as implementation begins.
Celebrating early successes helps ensure long-term project success.
When project implementation begins, identify an early achievement
and widely publicize the success; this can even be the project’s public
process itself. Consider holding a special event that will publicize the

Community celebrates and
supports their achievements
(Credit: Michael Ronkin)
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new community asset, bring recognition to the people involved, reaffirm
that the process has worked, and build more support for work to be
done. For example, the completion of a trail or trail segment could be
celebrated with a special family fun run/walk held in conjunction with
a ribbon-cutting ceremony and press conference. Widely celebrating
projects like these helps people in nearby communities envision how
they can improve their neighborhoods as well.

Toolbox: Strategies for Implementation
The following strategies can be helpful in implementing projects:

•

Secure and leverage the support of key partners early. They may
be members of the chamber of commerce, influential elected
leaders, chief planners of agencies, or community advocates.
Leverage their support by ensuring other key partners are aware
of their buy-in.

•

Use data appropriately. Too many towns don’t implement
projects because they lack data, or conversely, they rely on it
too heavily. Presented with too much, people may argue over
its meaning, leading to projects not being built and community
members losing trust in project leaders. Some data is needed
to ensure the context is properly understood. Thus, conducting
research to collect basic data is necessary, but street design
projects also should be driven by commonly held values in the
community.

•

Build model projects. Model projects can be examples of how
streets can work better, especially when building something
that is new for the community, such as a non-conventional
crossing, a road diet, reverse-in angled parking, mini-circles,
or roundabouts. Build model projects first in areas with strong
backers and the greatest chances for success. If the vision is
to have modern roundabouts in a dozen locations, start with
the location with the most enthusiasm and support. Enlist local
leaders to attend meetings, submit letters to the editor, and
conduct other outreach that explains why the neighborhood
wants the new feature.

•

Evaluate built projects. Don’t just build a project: evaluate it.
For example, a 30 percent increase in people walking, 20
percent more bicyclists, a reduction in vehicle speeds of 7 mph,
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120 column inches of positive newspaper coverage, and other
metrics can validate the project and build support for similar
projects. Use other performance-based measures to evaluate
success not only of the project, but also of the public process
that led to it. Evaluations can assess the assumptions and the
planning processes that lead to changes. Assessment of the
planning process includes evaluations of how well the project
performed. Evaluation can include the following:

o Did the project meet the commonly-held community
vision?
o Important projects that benefit all members of the
community are the first to be built. Did those built reflect
the community’s priorities?
o Did the project provide long-term benefits to all people?
o Did the process allow for adequate time to respond to
plans?
o Were there any legal actions or complaints about
the public process that could have been reduced or
eliminated?
o How can the public process improve?

CONCLUSION
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Creating successful community engagement through effective outreach
is a significant investment of resources, but many of those resources
already exist in-house and simply need to be committed to the effort.
For policy-making bodies, government agencies, health agencies,
and community organizations that understand the value, benefits, and
processes of creating successful community engagement, the effort
provides a clear return on investment.
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The photosimulations on these pages present images of how streets can be changed to make better
places and neighborhoods. The simulations show the application of principles and concepts described
throughout this manual.

A–2

MODEL DESIGN MANUAL for Living Streets
403

Appendix

Credit: Todd Clements

MODEL DESIGN MANUAL for Living Streets

404

A–3

Appendix

A–4

MODEL DESIGN MANUAL for Living Streets
405

Appendix

Credit: Todd Clements

MODEL DESIGN MANUAL for Living Streets

406

A–5

Appendix

Credit: Dan Burden

A–6

MODEL DESIGN MANUAL for Living Streets
407

Appendix

Credit: Alexis Lantz

MODEL DESIGN MANUAL for Living Streets

408

A–7

Appendix

Credit: Marty Bruinsma

A–8

MODEL DESIGN MANUAL for Living Streets
409

Appendix

MODEL DESIGN MANUAL for Living Streets

410

A–9

Appendix

Existing San Vicente Blvd.

Concept for San Vicente Blvd.
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Clean California Local Grant Program Overview
Background
The Clean California Local Grant Program (CCLGP) is a competitive statewide
program created to beautify and clean up local streets and roads, tribal lands,
parks, pathways, transit centers, and other public spaces. Assembly Bill 149
(Sec.16) created the CCLGP of 2021 and was codified under Streets and
Highway Code §91.41 et al. The Program is one part of the nearly $1.1 billion
Clean California initiative that takes direct aim at the continuous trash
generation that has overwhelmed California Department of Transportation
(Caltrans) and its partners. Other parts of the Clean California initiative include
litter abatement efforts, state beautification and safety projects, and public
education campaigns. Significant investments in time and resources are
needed to collect, recycle, and dispose of litter and hazardous waste.
These guidelines describe the policies, criteria, and procedures for the
development, adoption, and management of the CCLGP. The guidelines were
developed in consultation with representatives from Caltrans and through
public workshops that included participation from local government agencies,
transit agencies, and tribal governments, among other stakeholders.

Budget
The program is funded by $296 million dollars in fiscal year 2021/22 General Fund
money. All projects must be completed and all funds must be expended by
June 30, 2024.
Each grant award shall not exceed five million dollars ($5,000,000). There is no
minimum award.

Goals
Pursuant to statute, the intent of the CCLGP is to achieve the following goals:
(1) Reduce the amount of waste and debris within public rights -of -way,
pathways, parks, transit centers, and other public spaces.
(2) Enhance, rehabilitate, restore, or install measures to beautify and improve
public spaces and mitigate the urban heat island effect.
(3) Enhance public health, cultural connections, and community
placemaking by improving public spaces for walking and recreation.
(4) Advance equity for underserved communities.

3
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Schedule
The following schedule lists the major milestones for the CCLGP. Visit
https://cleancalifornia.dot.ca.gov/local-grants for the most up-to-date
information, including the forthcoming final dates for application workshops #4
and #5. Also note that no action is needed from applicants at the Call for
Projects Announcement. On this day, final program documents will be released
for applicants to view.
Grant Program Timeline
Milestone
Public Workshop #1
Public Workshop #2
Application Workshop #3
Call for Projects Announcement
Application Workshop #4
Application Workshop #5
Project Application Deadline
Project Award Notification
Date by when projects must be
completed and all funds expended. If
the project involves infrastructure
components, all components must be
opened to the public and all funds
expended by this date.
Date by when final invoicing and
project closeout must be complete.

Date
September 1, 2021
October 7, 2021
November 18, 2021
December 1, 2021
Mid-December 2021
Mid-January 2022
February 1, 2022
March 1, 2022

June 30, 2024

December 31, 2024

Eligibility
Eligible Applicants
The applicant must be a local or regional public agency, transit agency, or
federally recognized tribal government. Nonprofit organizations may partner
with eligible applicants, as sub-applicants.

Eligible Project Types
Eligible projects meet the goals of the CCLGP and may include, but not be
limited to:
•
•

Infrastructure related community litter abatement and beautification
projects.
Non-infrastructure related community litter abatement events and/or
educational programs.
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Example Projects
• Beautification and placemaking of existing public spaces, including but
not limited to:
o Community park space/public space.
o Transit centers.

o Park-and-ride facilities.

o Viaducts, underpasses, or overpasses.

•

Educational campaigns or community events about litter abatement,
proper waste disposal or how to get involved with doing sanctioned
artwork in a community.

•

A combination of project types, including beautification and educational
projects.

Eligible Project Area
The location of the projects within the CCLGP are determined by the applicant.
It is recommended that projects are accessible by a multimodal transportation
network. Eligible project locations may include projects located on local streets
and roads, tribal lands, parks, pathways, transit centers, and other public
spaces.
Projects that encroach on Caltrans right-of-way are allowed; however, the
applicant must demonstrate that all necessary right-of-way clearances,
encroachment permits, and other permits can be obtained, and the project
completed, by June 30, 2024. For more information on Caltrans Encroachment
Permits, including contact information for local District Encroachment Permit
Offices, see https://dot.ca.gov/programs/traffic-operations/ep.
Art projects on Caltrans right-of-way also need to complete and abide by the
Caltrans’ Transportation Art Process. This includes:
•
•
•
•
•

Separate approval by the Caltrans Transportation Art program.
Artwork ownership, including copyrights, assigned to Caltrans, with rights
licensed back to the artist.
Waiver of moral rights (California Civil Code § 987).
Adhering to Transportation Art content restrictions.
Maintenance plan/funding (i.e. graffiti abatement).

See Caltrans’ Transportation Art Guidelines for Local Agencies and the
Transportation Art Proposal for details. Gateway Monuments and Community
Identification projects on Caltrans right-of-way entail separate processes and
requirements.
5
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Eligible Activities and Expenses
Eligible activities must meet CCLGP goals. Examples of eligible features within
the project area include:
•

Enhanced paving to address the needs of the space, using permeable
pavements where possible.

•

Pavement alternatives, such as wood chips.

•

Inert material, such as rubberized pavement.

•

Shade structures.

•

Shade trees or drought-tolerant plantings.

•

Irrigation systems.

•

Bioretention, swales, and other green street elements.

•

Architectural fencing.

•

Art installations, including community identification or cultural elements.
An art installation should:
o Be appropriate and safe to its proposed setting.

o Be in proper scale with its surroundings.

o Be composed of materials that are durable for the projected
lifespan.
o Include graphics or sculptural artwork that express unique attributes
of an area’s history, resources, or character.
o Not display symbols or icons, including but not limited to, logos or
political and commercial symbols. Sponsor recognition should be
unobtrusive, discreet, and not appear to be an integral part of the
artwork.
o Not display text.

o Be designed to minimize ongoing maintenance needs.

•

Gateway Monuments and Community Identification projects. If these are
on Caltrans right-of-way, they have different requirements than art
installations.

•

Human-scale, energy-conserving lighting.

•

Walking and/or biking facilities through the space.

•

Wayfinding signage.

•

Amenities related to proper waste collection or prevention (e.g., signage,
bins, etc.).
6
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•

Seating and play equipment.

•

Public bathrooms and water fountains.

•

Travel Expenses: Grant recipients may be eligible to claim travel expenses
if they have been approved in the scope, cost, and schedule included in
the grant agreement. Travel expenses and per diem rates are not to
exceed the rate specified by the State of California Department of
Personnel Administration for similar employees (i.e. non-represented
employees). For more information on eligible travel expenses, visit the
Caltrans Travel Guide Website.

Ineligible Activities and Expenses
Some activities or project components are not eligible for reimbursement under
this grant program. If an application has any of the following elements and is
seeking reimbursement for any of them, it will be disqualified.
Ineligible activities and expenses include:
•

Displacing people experiencing homelessness.

•

Acquisition of rights-of-way or land.

•

Work performed prior to or after the execution of the grant agreement.

•

Acquisition of vehicles or shuttle programs.

•

Other items unrelated to the project or CCLGP goals.

•

Maintenance of a project improvement for this grant agreement is not a
reimbursable expense (however it can be an in-kind contribution if it
occurs prior to June 30, 2024).

•

Other activities that extend beyond June 30, 2024.

Selection Criteria
Selection criteria focuses on demonstrated benefits and needs including, but
not limited to:
•

Demonstrated need of the applicant and ability to achieve the
program’s goals.

•

Demonstrated enhancement and beautification of a public space(s),
including improved access to the space.

•

Enhanced greening to provide shade, reduce the urban heat island
effect, and use native, drought-tolerant plants.

•

Abatement of litter and debris to improve access and use of public
space(s).

•

Public engagement that reflects community priorities and is consistent
with local or regional plans such as General Plans, Improvement Plans,
7
419

bicycle and/or pedestrian plans, and complete street plans. The project
should also align with the public outreach that occurred during the
preparation of these plans.
•

Identification of the population benefit, including to underserved
communities. Projects that demonstrate a benefit to an underserved
community, either directly or indirectly, will be more competitive. For these
projects, applicants must explain which underserved community is
benefited, how the project benefits that community, and the percentage
of the work and budget that benefits that community.

•

Project deliverability, in which projects are open to public and/or all funds
are expended by June 30, 2024.

Underserved Communities
No less than 50 percent of the CCLGP funds are to fund projects that benefit
underserved communities. An eligible project should clearly demonstrate a
benefit to an underserved community or be directly located in an underserved
community.
The definition for these communities may include disadvantaged and lowincome communities, as defined in Sections 39711 and 39713 of the California
Health and Safety Code, or another metric with verifiable information that
identifies underserved communities. To qualify, the community served by the
project must meet at least one of the following criteria:
•

Option 1. Area Median Income: Is less than 80% of the statewide median
based on the most current Census Tract level data from the 2019
American Community Survey 5-Year Estimates (<$60,188). Communities
with a population less than 15,000 may use data at the Census Block
Group level. Unincorporated communities may use data at the Census
Place level. Data is available at the United States Census Bureau Website.

•

Option 2. CalEnviroScreen: An area identified as among the most
disadvantaged 25% in the state according to the CalEPA and based on
the California Communities Environmental Health Screening Tool 3.0
(CalEnviroScreen 3.0 1) scores (score must be greater than or equal to
39.34). The mapping tool can be found here and the list can be found
under “Background: SB 535 Identification of Disadvantaged Communities
(2017).”

During the development of these guidelines, the final CalEnviroScreen 4.0 was released. Since
the SB 535 List of Disadvantaged Communities based on CalEnviroScreen 4.0 is in draft at time of
writing, applicants should use CalEnviroScreen 3.0 rather than 4.0.

1
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•

Option 3. National School Lunch Program: Based on pre-pandemic data 2,
at least 75% of public-school students in the project area are eligible to
receive free or reduced-price meals under the National School Lunch
Program. Data is available at the California Department of Education
website.

•

Option 4. Healthy Places Index: The Healthy Places Index includes a
composite score for each census tract in the State. The higher the score,
the healthier the community conditions, based on 25 community
characteristics. The scores are then converted to a percentile to compare
a census tract to other tracts in the State. A census tract must be in the
25th percentile or less to qualify as a disadvantaged community. The live
map and direct data can both be found on the California Healthy Places
Index website.

•

Option 5. Native American Tribal Lands: The project is located within or
partially within:
o Federally Recognized Tribal Lands (typically within the boundaries
of a Reservation or Rancheria),
o Lands owned by or held in trust for an Indian tribe,
o Allotted lands, and/or

o Sensitive tribal areas (which might include areas in which a Native
American Tribe has a significant interest, such as traditional cultural
properties and sacred sites).
•

Other: If the project will benefit an underserved community, but the
project does not meet any of the criteria above, other means of
qualifying may be submitted with the application for consideration as
Attachment J in Section 3.1 of the application, “ATTACHMENTS”.
Suggested alternative assessment methods that can be submitted under
this category include:
o Census data that represents a small neighborhood or
unincorporated area. Submit a quantitative assessment, such as a
survey, to demonstrate that the community’s median household
income is at or below 80% of the state median household income.
o CalEnviroScreen data that represents a small neighborhood or
unincorporated area. Submit an assessment to demonstrate that
the community’s CalEnviroScreen score is at or above 39.34.

During the development of these guidelines, the National School Lunch Program started
offering free lunches to all students. Thus, if an applicant still wants to use this option, it is
recommended that pre-pandemic data be used.

2
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o A regional definition such as “environmental justice communities” or
“communities of concern,” which must be stratified based on
severity. It must also be based on a robust public outreach process
that includes community stakeholder input. A regional definition of
underserved communities must be used for the region’s broader
planning purposes. It must be adopted as part of a regular 4-year
cycle adoption of a Regional Transportation Plan (RTP)/Sustainable
Communities Strategy (SCS) by a Metropolitan Planning
Organization (MPO) or Regional Transportation Planning Agency
(RTPA), per obligations with Title VI of the Federal Civil Rights Act of
1964.
If you chose to define a community as underserved using a criterion other than
one of the 5 options listed above, you must submit your criterion and justification
for consideration as Attachment J in the application.

Other Selection Considerations
The State may consider additional factors in its selection decisions. These
include, but are not limited to, the geographic distribution of awards, willingness
to accept partial funding, and quality of the maintenance plan (which is not
required for educational programs). The State may also consider the
responsiveness and responsibility of the applicant, based on data such as
previous performance on other grant programs.

Local Match Requirement
Required local match is the minimum percentage of the project’s funding the
applicant commits to provide as a condition of accepting a program grant.
The required local match will range from 0% (i.e., no local match required) to
50%. The percentage is determined based on the “severity of disadvantage”
(SOD) of the community surrounding the project. The community surrounding the
project is defined as all census tracts within a ¼ mile radius of the project site (or
sites, if there are multiple locations.) The required local match will decrease as
the SOD of the surrounding community increases. The SOD of the surrounding
community is defined below and the relationship of the SOD to percent required
local match can be found in Table 2, Severity of Disadvantage and
Corresponding Local Match Requirement. Tribal Communities that qualify per
Option 5 on Table 2 require zero local match.
Applicants will be held responsible for any local commitments at or above their
minimum local match requirement as part of their grant agreement with
Caltrans.
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Calculating SOD of the Community Surrounding the Project and Local Match
Requirement
How to calculate the SOD and the local match percentage is described below.
The calculation forms must be submitted with the application as part of
Attachment I.
SOD of
surrounding
community

= Weighted average of the SODs of the surrounding census tracts.
= Sum [(Pop. CT 1 x metric score CT 1) + (Pop. CT 2 x metric score CT 2) + (Pop. CT N x metric score CT N…)]
Sum(Pop. CT 1 + Pop. CT 2 + Pop. of CT N…)

Where:
•
•

Pop. CT = Population of a census tract within a ¼ mile radius of the project site or sites.
Metric Score = The underserved community score of a census tract is determined using
one of the allowable 5 options listed in Table 2 of the guidelines.

When calculating SOD, the metric score of all census tracts must be determined
using the same option. The 5 options are detailed above in the section
“Underserved Communities”. If the community surrounding the project is
considered underserved using multiple options, choose the option that best
supports the community’s status as underserved.

11
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Table 1. SOD of Community Surrounding the Project Site(s)
List the Option Used to Determine SOD:
(For definitions of each of the 5 options, see the
section “Underserved Communities”.)
Metric Score of
Census Tract
Location Relative to Census Tract
Census Tract
using the
Project Site(s)
Number
Population
chosen option
listed above.
(1)
(2)
(3)
(4)
1
2
3
4
5
6
7
8

SOD of
Tract
(3) x (4)
(5)

Project Site A
Within a ¼
mile radius.
Within a ¼
mile radius.
Within a ¼
mile radius.
Project Site B
Within a ¼
mile radius.
Within a ¼
mile radius.
Within a ¼
mile radius.
TOTALS

SOD of Community Surrounding the
Project

=

Total of Column 5
Total of Column 3

=

An example of a completed Table 1 is in Appendix A.0.

Determine Required Local Match
Use the SOD of the community surrounding the project calculated above, and
Table 2 below, to determine the required local match for your project.

12
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Table 2. Severity of Disadvantage and Corresponding Local Match Requirement
SOD Criteria

Ranges for SOD of Community
Surrounding the Project

Required Local Match
%

Option 1: Area Median Income (AMI) compared to Statewide Median Income (SMI)*
Data: Census Tract Level Data from the 2019 American Community Survey 5-year (ACS5)
Estimates
> $60,188
50
If the AMI SOD of the
$56,426 to $60,188
37.5
Then local
surrounding
$52,665 to $56,425
25
match is…
community is…
$48,903 to $52,664
12.5
< $48,903
0
Option 2: CalEnviroScreen 3.0 Percentile Score
Data: SB 535 List of Disadvantaged Communities or SB 535 Disadvantaged Communities Map
< 39
50
If the CalEnviroScreen
39 to 42
37.5
Then local
3.0 SOD of the
43 to 46
25
match
is…
surrounding
47 to 50
12.5
community is…
> 50
0
Option 3: Percentage of Students that Receive Free or Reduced Lunches**
Data: California Department of Education website
< 75
75 to 79
If the Free Lunch SOD
Then local
80 to 84
of the surrounding
match is …
community is…
85 to 89
> 90
Option 4: Healthy Places Index (HPI) Score (use overall HPI score only)
Data: California Healthy Places Index website
> 25
If the HPI SOD of the
21 to 25
Then local
surrounding
16 to 20
match is…
community is…
10 to 15
< 10
Option 5: Tribal Communities
Data: List of Federally Recognized Tribal Governments in California
If the project applicant or sub-applicant is a Federally
Recognized Tribal Government or the project area is located
within (or partially within) Federally Recognized Tribal Lands
(typically within the boundaries of a Reservation or
Then the local
Rancheria), lands owned by or held in trust for an Indian tribe,
match is…
allotted lands, and/or sensitive tribal areas (which might
include areas in which a Native American Tribe has a
significant interest such as traditional cultural properties and
sacred sites).

50
37.5
25
12.5
0
50
37.5
25
12.5
0

0

*Communities with a population less than 15,000 may use data at the Census Block Group level. Unincorporated
communities may use data at the Census Place level.
**During the development of these guidelines, the National School Lunch Program started offering free lunches to all
students. Thus, if an applicant still wants to use this option, it is recommended that pre-pandemic data be used.
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Local Match Sources
The local match can be all cash, all third-party in-kind contributions, or a
combination of the two:
•

Cash Match
o Revenue sources for local cash match can include local sales tax,
special bond measures, private donations, or private foundation
contributions, among other sources. If federal funding is a source for
local cash match, the entire project must comply with all federal
requirements, which may affect the project schedule. Check the
federal program guidelines for details.
o Staff time from the primary applicant can be counted as cash
match. However, staff time charged to a specific project that has
already been funded and/or reimbursed cannot be used to meet
the match requirement for a Clean CA project.

•

Third-Party In-Kind Match
o Third party in-kind contributions are typically goods and services
donated from outside the primary applicant’s agency. Examples
include the value of donated:


Plants/trees.



Art resources (e.g., materials, labor, supplies).



Equipment and materials.



Volunteered time from stakeholders.



Other goods and services.

o Maintenance activities related to the project if these occur prior to
June 30, 2024.
o If third party in-kind contributions are used to satisfy the local match
requirements, all of them must be itemized in the application. If a
project is awarded funds, as part of the grant agreement, the grant
recipient will be asked to provide letters of commitment from each
third-party contributor detailing what services are included with the
match and a commitment to reaching the project completion date
of June 30, 2024.

Payment Process
For an item to be eligible for payment, the primary use or function of that item
must meet the program goals and be consistent with the approved grant scope
and budget as well as applicable cost principles. Payments will be made by
reimbursement unless advance payment is requested and approved.
14
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The CCLGP is primarily a reimbursement program for eligible costs incurred. An
implementing agency may begin incurring eligible costs upon execution of a
grant agreement with Caltrans as well as receipt of notice to proceed from
Caltrans.
Applicants may request advance payment. Requests must be included in the
project application and include a justification to support the request, as
detailed in the Advance Payment Process section.
Caltrans may provide funding directly to federally recognized Tribal
governments, but only if a Tribal government is willing to grant a limited waiver
of sovereign immunity for the purposes of their CCLGP project and for the
duration of the project. As an alternative to waiving sovereign immunity, Tribal
governments may consider applying as a sub-applicant through partnership
with a public or transit agency.
If requesting reimbursement for indirect costs, grant recipients must have an
approved Indirect Cost Allocation Plan/Indirect Cost Rate Proposal (ICAP/ICRP)
agreement with Caltrans, or the grant recipient’s cognizant agency, to be
reimbursed. A “cognizant” agency is the Federal agency responsible for
reviewing, negotiating, and approving cost allocation plans or indirect cost
proposals.
An approved indirect cost rate must be included in the grant agreement. If the
agency does not have a current ICAP/ICRP with Caltrans or its cognizant
agency, it must submit an ICAP/ICRP request in accordance with the options
and submission processes found on the following webpage:
https://ig.dot.ca.gov/resources. Agencies can also e-mail ICAPICRP@dot.ca.gov. The ICAP/ICRP documentation must be submitted with the
work plan if the agency is claiming indirect costs.
For non-infrastructure projects, indirect cost rates are limited to what is approved
by Caltrans or the cognizant agency. For infrastructure projects, per the Caltrans
Local Assistance Procedures Manual, the total cost for Construction Engineering
(CE) should not exceed 15% of the construction costs and all costs over that
must be shown in the application as non-participating.

Advance Payment Process
As described in State statute, Caltrans may authorize advance payments
necessary for projects funded by the CCLGP. This is consistent with the
Legislature’s direction to expeditiously award and disburse grants. Specifically,
the Department, in its sole discretion, may provide advance payments of grant
awards in a timely manner to support program initiation and implementation,
with a focus on mitigating the constraints of modest reserves and potential cash
flow problems. In considering whether to apply for an advance payment, the
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applicant acknowledges that the Advance Payment guidelines contained
herein are solely for the purposes of the CCLGP.
Conditions
Recognizing that appropriate safeguards are needed to ensure grant moneys
are used responsibly, the Legislature has outlined the grant conditions described
below to establish control procedures for advance payments. Accordingly, the
Department may provide advance payments to grant applicants of the CCLGP
only if the Department determines, pursuant to SHC Section 91.41(e), that all the
following conditions are met:
a. The grant applicant for an advance payment is a public agency.
b. The grant applicant requests an advance payment in its initial grant
application.
c. The project or project component for which the advance payment is
requested is well defined and can be delivered by an agreed upon date.
d. The grant applicant has a record of good financial management and has
not been sanctioned by any state or federal agency.
e. Upon request of the department, the grant applicant offers sufficient
capital, as determined by the Department, as security for an advance
payment.
f. Upon request of the department, the grant applicant provides a finding
approved by its governing body that demonstrates a financial need for
an advance payment pursuant to the program to deliver the project.
Additional Conditions
In evaluating a grant applicant’s request for advance payment, the
Department has established the following additional conditions of award.
Advance Payment Amounts
A grant applicant may request one advance payment equal to the anticipated
project cost for the first four months of the project, as described in the project
schedule, budget, and spending plan. The advance payment may not exceed
30% of the grant award or $1,000,000, whichever is smaller.
General Conditions
a. The advance payment is necessary immediately to meet the purposes of
the grant project.
b. Only one advance payment, at the beginning of the project, will be
awarded.
c. The use of the advance funds is adequately regulated by project
budgetary controls.
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d. The grant applicant provides a finding approved by its governing body
that demonstrates the financial need for an advance payment.
e. The grant applicant has no outstanding financial audit findings related to
any of the moneys eligible for advance payment and is in good standing
with the Franchise Tax Board and Internal Revenue Service.
f. The grant applicant agrees to revert all unused moneys to the
Department if they are not expended within the timeline specified in the
grant agreement.
g. The grant applicant assumes legal and financial risk of the advance
payment.
h. In the event of nonperformance by the grant recipient, the Department
shall require full recovery of all disbursed moneys. A grant recipient shall
provide a money transfer confirmation within 60 days upon the receipt of
a notice from the Department.
Fiscal Administration
a. The grant applicant shall indicate its request for advance payment on the
initial application. A spending plan shall be submitted with the
application.
1. The spending plan shall include project schedules, timelines,
milestones, and the grant recipient’s fund balance for all state grant
programs applied to the project.
2. The grant recipient will report to the Department any material
changes to the spending plan within 30 days of identification of the
change.
b. The grant applicant shall submit an updated spending plan along with an
Advance Payment Invoice to the Department for review prior to receiving
the advance payment.
c. The grant recipient shall submit requests for reimbursement packages
monthly 3, commencing at the conclusion of the first full calendar month
of project implementation. Reimbursement packages shall include
supporting documentation for all expenditures including, but not limited
to, receipts, invoices, and timesheets.
d. The advance payment will be closed out at the end of the project, with
final reimbursement packages satisfying all advance funds. Any funds not
accounted for shall be returned to the Department.
e. The grant recipient shall place funds advanced under this section in an
interest-bearing account. The grant recipient shall track interest accrued
3Note,

projects that do not request Advance Payments may submit invoices no more frequently
than monthly and no less frequently than quarterly. See the section Accounting Requirements
for details.
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on the advance payment. Interest earned on the advance payment shall
be used for eligible grant-related expenses as outlined in Eligible Activities
and Expenses, or returned to the Department.
f. The grant recipient shall report to the Department the value of any
unused balance of the advance payment and interest earned, and
submit quarterly fiscal accounting reports consistent with the provisions in
the CCLGP Grant Agreement.
g. The grant recipient shall remit to the Department any unused portion of
the advance payment and interest earned at project close-out.
Advance Payment Requests
a. The Department will advance one payment from the total grant award
after the grant recipient submits the following to the Department:
i. A fully executed Grant Agreement;
ii. Advance Payment Invoice (to be provided by the
Department); and
iii. Updated Spending Plan that includes project schedules,
timelines, milestones, and the grant recipient’s fund balance
for all fund sources applied to the project.
b. The grant recipient must email the completed Advance Payment Invoice
and Spending Plan to the Department Grant Coordinator. The invoice
shall include the secured digital signature of a person legally authorized to
sign.
c. Advance grant payments are subject to the Department’s approval of
the Advance Payment Invoice and Spending Plan.
d. Quarterly reports must substantiate grant costs incurred as discussed in the
Reporting section for which the Advance Payment was utilized.

Project Application Process
1. Applications, including the supporting documentation, are submitted
online:
a. Access to the application and other required templates are
available on the CCLGP website,
https://cleancalifornia.dot.ca.gov/local-grants.
b. No hardcopy applications will be accepted.
2. Project Proposals are reviewed and evaluated:
a. Caltrans subject matter experts, with district representation,
conduct a review of all applications for eligibility, submission of
proper documentation, deliverability, and demonstrated benefits
that align with the grant program goals. They then score the
18
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applications using a standardized scoring methodology, which is
described in the Scoring Criteria section.
b. Incomplete or ineligible applications may be removed from the
competitive process.
c. Caltrans headquarters grant program staff then verifies the scores
and provides the award recommendations list, to be approved by
the State.
d. Award recommendations are submitted to the Secretary of the
California State Transportation Agency for concurrence.
3. Awarded projects are announced.
4. Grant Agreements between the grant recipients and Caltrans are
executed.
All information contained in the application and supporting documentation is
confidential until grant awards are announced.
The State reserves the right to reject an applicant who is in violation of any law
or policy at another public agency. Potential violations include, but are not
limited to, being in default of performance requirements for other contracts or
grant agreements issued by the State, engaging in or being suspected of
criminal conduct that could poorly reflect on or bring discredit to the State, or
failing to have all required licenses and permits necessary to carry out the
project. The State further reserves the right to reject any applicant who has a
history of performance issues with past grants or other past contractual
agreements with any public entity.

Conflict of Interest
All applicants and individuals who participate in the review of submitted
applications are subject to state and federal conflict of interest laws. Any
individual who has participated in planning or setting priorities for a specific
solicitation over and above the public comment process, or who will participate
in any part of the grant development and negotiation process on behalf of the
public, is ineligible to receive funds or personally benefit from funds through that
solicitation. Failure to comply with conflict of interest laws, including business and
financial disclosure provisions, will result in the application being rejected and
any subsequent grant agreement declared void. Other legal actions may also
be taken. Applicable statutes include, but are not limited to, California
Government Code section 1090 and Public Contract Code sections 10365.5,
10410, and 10411.

Scoring Criteria
Applications will be scored as explained in Table 3 and in the following subsections of this document. The scoring methodology is designed to support
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performance of the grant objectives and encourages context-sensitive
proposals. The scoring is designed to prioritize quality of transformation over
quantity of space transformed. For communities that may not have a lot of
public space, but can still benefit from a transformative project, their
application would be competitive under this scoring methodology. Other
selection considerations may factor into the final project selection.
Table 3. Scoring Methodology
Component
Number

Scored Component

1

Narrative
(Qualitative)
Project’s Population Benefit
(Quantitative)
Project’s Relative Population
Benefit to Underserved
Communities
(Quantitative)
Demonstrated Community Need
(Quantitative)
Project’s Outcomes Assessment
Form
(Quantitative)
Scope, Cost, and Schedule
(Qualitative)
Sum

2
3

4
5
6

Possible
Score
(points)

Weight (percent
of overall score)

20

10

20

10

35

17.5

50

25

40

20

35

17.5

200

100

1. Narrative
The narrative scoring component will be based on the applicant's description of
how well the project meets the program’s statutory goals, requirements, and
guidelines. This component is worth up to 20 points and 10 percent of the total
application score. The narrative component will be assessed by a committee of
subject matter experts using a scoring rubric based on grant criteria.
At a minimum, the narrative shall include a discussion of:
•

The project location and any project description details not included in
section 1.8 of the main application form. Describe the public space or
spaces to be addressed; specifying right-of-way, park, pathway, transit
center, tribal land, or other space. Discuss where the space is located,
including its visibility and access to the public.
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•

The demonstrated community need that addresses the goals of the
CCLGP program. Specifically, describe the existing conditions of the
project location(s), and how the project meets one or more of the four
stated program goals listed below.
1. Reduce the amount of waste and debris within public rights-of-way,
pathways, parks, transit centers, and other public spaces.
2. Enhance, rehabilitate, restore, or install measures to beautify and
improve public spaces and mitigate the urban heat island effect.
3. Enhance public health, cultural connections, and community
placemaking by improving public spaces for walking and
recreation.
4. Advance equity for underserved communities.

Address each goal selected separately in the narrative. For each goal
selected, also include the information requested in the respective
paragraphs below:
Goal 1. Reduce the Amount of Waste and Debris: Describe types of
existing waste and debris, work to be performed to remove it, and by
whom.
Goal 2. Beautify and Improve Public Space: Describe the beautification or
access improvements to be performed, including enhanced greening
measures. Include any enhancements to be made, rehabilitation or
restoration to be performed, and new installations placed.
Goal 3. Improving Public Spaces for Walking and Recreation: Describe
improvements to be made to the public spaces for walking and
recreation, and how these improvements will enhance public health,
cultural connection, and/or community placemaking.
Goal 4. Advance Equity for Underserved Communities: Projects that
demonstrate a benefit to an underserved community, either directly or
indirectly, will be more competitive. For these projects, applicants must
explain which underserved community is benefited, how it was identified,
and how the project benefits that community. Applicants should also
explain the percentage of grant funds that will benefit the community
and how these percentages were calculated. Calculations can be based
on the project’s relative population benefit to underserved communities
or another methodology. If another methodology is used, provide a brief
justification for using it.
•

The local public engagement process that culminated in the project
identification and how the project reflects community priorities.
Specifically, the Narrative should describe the stakeholder/community
engagement efforts that went into identifying the proposed elements as a
priority for the community. These efforts should include engagement with
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underserved communities and/or any community-based organizations
that serve them. The applicant can reference engagement that was
sponsored by Caltrans or others. The Narrative should also describe how
the project is consistent with or included in existing local or regional plans
such as General Plans, Improvement Plans, bicycle and/or pedestrian
plans, and complete street plans, that were the products of extensive
public outreach. Finally, the Narrative should discuss how exactly the
engagement influenced the project proposal.
•

Project deliverability, including the applicant’s certainty the project will be
completed, opened to public, and all funds expended by June 30, 2024.
Identify all permits required for the project and note all that have not
been approved at time of application submittal. For any permit not
obtained, explain how its approval will be achieved and the project
completed by June 30, 2024. For infrastructure projects, describe all preconstruction work required to deliver this project by its completion date.

•

If you are requesting advance payment, a justification.

•

How the applicant is going to market the project, through materials such
as press releases, press advisories, letters to the editor, fact sheets, social
media posts, website pages, or speeches. Also state whether there will be
a ground-breaking or ribbon cutting ceremony for any infrastructure
improvements that are part of the project.

•

If applicable, how the improvement(s) will be maintained. Identify the
lifespan of the improvement(s), how the improvements will be maintained
throughout their lifespans, the resources to fund maintenance activities,
and the commitment of those resources. This information is required for
physical project improvements and litter abatement events (i.e., there
needs to be an explanation of the strategy for preventing litter from
accumulating again, after the abatement event). This information is also
required for any artwork or vegetation that is part of the proposal.
Maintenance information is not required for educational programs.

2. Project’s Population Benefit (PB) to Overall Community
For infrastructure projects, the project’s PB to the overall community is the sum of
the population of all census tracts within a quarter mile radius of the project
added to the average daily ridership of transit routes that have stops within a
half mile radius of the project. This sum is then increased by a factor related to
the hours the improved site will be open to the public.
For non-infrastructure projects, the PB is the sum of the population benefit of
each non-infrastructure activity. The population benefit of each activity is
calculated based on the estimated number of unique people who attend an
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activity or will be reached by a campaign, multiplied by the number of activities
or campaigns.
Points for this scoring component will be awarded on a curve relative to all
applications received. This component is worth a maximum of 20 points and up
to 10 percent of the total application score. Details on how to calculate the PB
and an example can be found in Appendices A1-A4.
3. Project’s Relative PB to Underserved Communities
A project’s relative population benefit to underserved communities is
determined by a ratio of the project’s PB to underserved communities over the
project’s PB to the overall community.
For infrastructure projects, the PB to underserved communities is the sum of the
population of all underserved census tracts within a quarter mile radius of the
project added to the average daily ridership of transit routes that have stops
within a ½ mile radius of the project. This sum is then increased by a factor
related to the hours the improved site will be open to the public. Note, the
transit ridership is the same as it is for calculating the PB for the overall
community in scoring component 2 described in the above section.
For non-infrastructure projects, the project’s PB to underserved communities is
the same as for the overall community.
Points for this scoring component will be awarded as a percentage based on
the ratio of the underserved project benefit to the overall project benefit. This
component is worth up to 35 points and 17.5 percent of the total application
score. Details on how to calculate the PB to underserved communities can be
found in Appendices A1-A4. See the section Underserved Communities in these
guidelines for definitions of underserved communities.
4. Demonstrated Community Need
The demonstrated community need scoring component measures the
demonstrated need of the applicant or sub-applicant to address the program
goals. Needs include those for waste and debris reduction, beautification,
enhanced public health, cultural connection, increased equity, or greening. This
component is worth up to 50 points and 25 percent of the total application
score. The score is based on the applicant’s answers to questions about the
existing public space(s) or community conditions. The questions can be found
on the “Demonstrated Community Need Assessment Form.” The form has five (5)
sections, each relating to a program goal. Within each section, the applicant
may choose up to two questions to answer. The form can be viewed in
Appendix B1, and an example of a completed form can be viewed in Appendix
B3.
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5. Project’s Outcomes Assessment
This scoring component measures the proposal’s potential to accomplish the
goals of the program. This component is worth up to 40 points and 20 percent of
the total application score. The score is based on the applicant’s answers to
questions about anticipated project outcomes. The questions can be found on
the “Project’s Outcomes Assessment Form” in Appendix B2. Like the
“Demonstrated Community Need Assessment Form”, the form has five (5)
sections, each relating to a program goal. Within each section, the applicant
may choose up to two questions to answer. A sample completed form based
on a fictitious project can be viewed in Appendix B3.
6. Scope, Cost, and Schedule
The scope, cost, and schedule submittals will be reviewed by a committee of
subject matter experts who will evaluate how well the documents maximize
project benefits versus costs. This component is worth up to 35 points and 17.5
percent of the total application score. A standardized scoring methodology will
be used to assess this component.
The scope, cost, and schedule component must include the following, which
are in the templates provided:
•

The scope must include detailed project plans, and/or an educational
programming workplan.

•

The application must include a schedule showing planned start and end
dates of salient infrastructure work activities and/or non-infrastructure
tasks. The schedule must show all activities completed and all funds
expended by June 30, 2024. If the project contains infrastructure
components, these must also be opened to the public by June 30, 2024.

•

The application must include a cost breakdown of all project
components. Do not provide costs as lump sum expenses.

Other Attachments
Section 3.1 of the application will allow additional documents to be uploaded
beyond what is listed above. Details on what these attachments should include
are in the Application Instructions provided on the CCLGP website.

Project Award Process
After evaluation is complete and the list of successful applicants is approved by
the State, the list of awarded projects will be posted to the Caltrans website.
Successful grant applicants will receive an award letter from Caltrans that
outlines important next steps, such as executing the grant agreement, as well as
program requirements the grant recipient must adhere to.
The CCLGP is limited to one cycle of funding. As a result, unsuccessful grant
applicants will not receive a debrief.
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Grant Agreement Processing
A restricted grant agreement will be utilized for the distribution of funds. The
agreement will specify, among other things, the amount of funds granted, local
match funds required, timeline for expenditure of funds, delivery schedule, and
the approved project scope. Reporting timeframes and other requirements will
also be identified in the agreement. A copy of the grant agreement will be
made available on the CCLGP website.

Grant Project Administrative Requirements
Sub-contracts
If a grant recipient or a sub-recipient will hire a third-party to perform work during
the project, proper procurement procedures must be used. Grant recipients
may use their agency’s procurement procedures. They should also comply with
all applicable sections of the California Public Contract Code and Government
Code, and any other applicable code. In addition, work cannot be subcontracted unless it has been stated in the grant recipient’s scope, cost, and
schedule. A grant recipient is fully responsible for all work performed by its subrecipients, consultants, or sub-consultants. Caltrans solely enters contracts
directly with grant recipients.

Financial Requirements
Accounting Requirements
Grant recipients and sub-recipients are required to maintain an accounting
system that properly records and segregates incurred project costs and
matching funds by line item. The accounting system of the grant recipient,
including its sub-recipients and sub-contractors, must conform to Generally
Accepted Accounting Principles that enable the determination of incurred
costs at interim completion points. This accounting system must also provide
support for reimbursement payment vouchers or invoices sent to or paid by
Caltrans. Allowable project costs must comply with 2 Code of Federal
Regulations (CFR), Part 200.
It is the grant recipient’s responsibility to monitor work and expenses to ensure
the project is completed according to the contracted Scope, Cost, and
Schedule. The grant recipient agrees to revert all unused grant funds to the
Department if they are not expended within the timeline specified in the grant
agreement. In the event of nonperformance by the grant recipient, or if project
outcomes and benefits are not met, the Department shall require full recovery
of all disbursed grant funds. A grant recipient shall provide a money transfer
confirmation within 60 days upon the receipt of a notice from the Department
that grant funds must be reimbursed. If a grant recipient does not expend funds
within the timeline specified in the grant agreement or does not perform, this
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could also impact the grant recipient’s competitiveness in any potential future
funding cycles of this program.
Grant recipients must submit invoices on a regular and timely basis. This is no
more frequently than monthly and no less frequently than quarterly for projects
not requesting advance payments. This is monthly for projects requesting
advance payments.
Costs incurred prior to or after the end date of an executed agreement are not
eligible for reimbursement and will not be counted towards local match
requirements. CCLGP funds shall not supplant other committed funds and are
not available to fund cost increases. Funds must be expended concurrently and
proportionally with the approved local match unless an advance payment
request is approved. Cost savings will be shared proportionally between all
committed fund sources.
Grant recipients must communicate with the Caltrans project manager to
ensure any issues are addressed early during the project period.
Audits and Investigations
Clean California Local Grant Program projects are subject to audit. Therefore, all
financial records related to the project must be retrained for a minimum of three
years from project closeout.

Reporting
Upon execution of a CCLGP agreement, grant recipients must submit quarterly
Project Progress Reports and a Final Delivery Report to Caltrans. The reports will
be required to assess whether projects are meeting their scope and are being
delivered on time and within budget. They will be submitted electronically and
due within 45-days of the end of a quarter.
The State may make periodic visits, including a final inspection, to project sites.
The State will determine if the work is consistent with the approved project
scope. Caltrans staff will be responsible for conducting and coordinating site
visits with the awarded projects.
The final invoice will be paid upon submission and acceptance of the Final
Delivery Report to Caltrans. Complete final delivery reports and invoices must be
submitted to Caltrans no later than November 1, 2024.

Project Photos
A before photo will be required with the application and an after photo will be
required as part of the closeout reporting process for grant recipients. Caltrans
must be granted the right to use photos of the completed project.
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Project Amendments
The CCLGP will not participate in cost increases to the project. Any cost
increases must be funded from other fund sources. If there is a change in the
project cost, it must be reported through the quarterly project reporting process.
Scope changes will not be considered unless the change is minor, does not
reduce project benefits, and does not change the approved project schedule.
Scope changes must be requested in writing to the Caltrans project manager
and may require an amendment to the restricted grant agreement.
Projects must be complete with all funds expended by June 30, 2024. If the
project involves infrastructure components, these must be opened to the public
by June 30, 2024. Amendments for time are not permitted.

Program Evaluation
The CCLGP will be evaluated for its effectiveness in meeting its goals. Grant
recipients must collect and submit data to Caltrans as described in the
Reporting section.
As part of the fiscal year 2022–23 and 2023–24 California budgets, Caltrans shall
report to the Legislature on the CCLGP, including, but not limited to, cubic yards
of litter collected, the locations and types of projects, and any other important
program outcomes. The report will include a discussion on program
effectiveness in terms of planned and achieved outcomes in litter abatement
and beautification efforts, as well as timely use of funds. It will also include a
summary of its activities relative to program administration, including projects
awarded, projects completed to date by project type, projects completed to
date by geographic distribution, and projects completed to date by benefit to
underserved communities.
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Appendix A.0. Example Calculations to Determine Required Local Match
for a Fictitious Project
For demonstration purposes, this appendix performs an example calculation to
determine the required local match for a fictitious project. You will first
determine the SOD of the surrounding community, and then use that number to
determine the corresponding required local match. The required local match
will decrease as the SOD of the surrounding community increases.
Fictitious Project Summary:
The sample project proposes improving the parkland at the Greenside Park in
the City of Eureka, CA (M St & 12th St, Eureka, CA 95501) with beautification
upgrades and litter abatement. In addition to physical improvements, the
project proposes to launch a litter abatement campaign on social media that
will reach 1,000 people/week for 52 weeks in total, and a ribbon cutting
event/litter abatement event with 200 people invited.

Step 1. Choose a definition by which to define the community surrounding the

project as underserved. See the section Underserved Communities of these
guidelines for more information. If the community surrounding the project is
considered underserved based on multiple options, choose the option that best
supports the community’s status as underserved. Per Option 5, Tribal
Communities require zero local match, and thus none of these calculations.

Step 2. Determine the SOD of the community surrounding the project:
SOD of
surrounding
community

= Weighted average of the SODs of the surrounding census tracts.
= Sum [(Pop. CT 1 x metric score CT 1) + (Pop. CT 2 x metric score CT 2) + (Pop. CT N x metric score CT N…)]
Sum(Pop. CT 1 + Pop. CT 2 + Pop. of CT N…)

Where:
•
•

Pop. CT = Population of a census tract within a ¼ mile radius of the project site or sites.
Metric Score = The underserved community score of a census tract determined using
one of the 5 options listed in Table 2 of the guidelines.

Perform this calculation using Table 1, SOD of Community Surrounding the
Project Site(s). When calculating SOD, the same definition of underserved
community must be used throughout Table 1.
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Table 1. SOD of Community Surrounding the Project Site(s)
List the Option Used to Determine SOD:
(For definitions of each of the five options, see the
AMI
section “Underserved Communities”.)
Metric Score
of Census
Tract
Census
Location Relative to Census Tract
SOD of Tract
using the
Tract
Project Site(s)
Number
(3) x (4)
chosen
Population
option listed
above.
(1)
(2)
(3)
(4)
(5)
Project Site A

1

Within a ¼
mile radius.
Within a ¼
mile radius.
Within a ¼
mile radius.

2
3
4

5

4450

$32,500

$144,625,000

6

4998

$28,700

$143,442,600

1

4242

$51,600

$218,887,200

Project Site B

5

Within a ¼
mile radius.
Within a ¼
mile radius.
Within a ¼
mile radius.

6
7
8

TOTALS
SOD of Community Surrounding the
Project

13,690
=

Total of Column 5
=
Total of Column 3

$506,954,800

$37,031

Why we filled in Table 1 as we did:
•

•

We chose option 1, Area Medium Income (AMI), to define an
underserved community. Then we looked up the project address in the
2019 American Community Survey 5-yr. Estimates (ACS5) and found it is in
census tract 5 with a population of 4,450 people and a median income
of $32,500. We logged this information on line 1 accordingly.
We then drew a ¼ mile buffer around the project limits and determined
all other census tracts that fell totally or partially within buffer limits. Two
tracts met this criterion, census tracts 6 and 1. We completed lines 2 and
3 based on the populations and median incomes of those tracts.
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•

The remaining values auto calculated. The tables provided on the
CCLPG website in Attachment I are fillable and will calculate for you.
(Note, all dollar values and populations shown were made up for
demonstration purposes.)

Step 3. Use Table 2 below to determine the Required Local Match based off the
SOD of Community Surrounding the Project. For this example, the required local
match would be 0% (see highlighted values).
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Table 2. Severity of Disadvantage and Corresponding Local Match Requirement
SOD Criteria

Ranges for SOD of Community
Surrounding the Project

Required Local Match
%

IOption 1: Area Median Income (AMI) compared to Statewide Median Income (SMI)*I
Data: Census Tract Level Data from the 2019 American Community Survey 5-year (ACS5)
Estimates
> $60,188
50
If the AMI SOD of the
$56,426 to $60,188
37.5
Then local
surrounding
$52,665 to $56,425
25
match is…
community is…
$48,903 to $52,664
12.5
0
11
I< $48,903I
Option 2: CalEnviroScreen 3.0 Percentile Score
Data: SB 535 List of Disadvantaged Communities or SB 535 Disadvantaged Communities Map
< 39
50
If the CalEnviroScreen
39 to 42
37.5
Then local
3.0 SOD of the
43 to 46
25
match is…
surrounding
47 to 50
12.5
community is…
> 50
0
Option 3: Percentage of Students that Receive Free or Reduced Lunches**
Data: California Department of Education website
< 75
50
75 to 79
37.5
If the Free Lunch SOD
Then local
80 to 84
25
of the surrounding
match is …
community is…
85 to 89
12.5
> 90
0
Option 4: Healthy Places Index (HPI) Score (use overall HPI score only)
Data: California Healthy Places Index website
> 25
50
If the HPI SOD of the
21 to 25
37.5
Then local
surrounding
16 to 20
25
match is…
community is…
10 to 15
12.5
< 10
0
Option 5: Tribal Communities
Data: List of Federally Recognized Tribal Governments in California
If the project applicant or sub-applicant is a Federally
Recognized Tribal Government or the project area is located
within (or partially within) Federally Recognized Tribal Lands
(typically within the boundaries of a Reservation or
0
Then the local
Rancheria), lands owned by or held in trust for an Indian tribe,
match is…
allotted lands, and/or sensitive tribal areas (which might
include areas in which a Native American Tribe has a
significant interest such as traditional cultural properties and
sacred sites).

*Communities with a population less than 15,000 may use data at the Census Block Group level. Unincorporated
communities may use data at the Census Place level.
**During the development of these guidelines, the National School Lunch Program started offering free lunches to all
students. Thus, if an applicant still wants to use this option, it is recommended that pre-pandemic data be used.
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Appendix A.1. Definition of the Project’s Population Benefit (Overall)
Project’s Population Benefit (PB)
Overall

=

(A) Infrastructure Work PB Overall
+
(B) Non-infrastructure Work PB

Where:
A. Infrastructure Work PB = (Direct PB + Indirect PB) x Dose
Where:
•
•
•

Direct PB = Sum of the population of all census tracts within a ¼ mile
radius of the project site(s).
Indirect PB = Sum of the average daily ridership of transit routes that
have stops within a ½ mile radius of the project site(s).
Dose = Hours the site will be accessible to the public under the
improved conditions. (If the project has multiple sites and hours
differ, use the average number of hours.)

B. Non-infrastructure Work PB = Sum of the PB of each non-infrastructure (NI)
activity.
Where:
•

The PB of NI Activity = Reach x Dose

Where:
• Reach = Number of people reached at least once by an
educational campaign or eligible event.
• Dose = Number of times the campaign will run, or the event will
be held.
Copies of the forms to perform the calculations are provided in Appendix A3.
Example calculations based on a fictitious project are provided in Appendix A4.
When submitting the application, complete the form in Attachment I from the
CCLGP website and attach it to your application.
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Appendix A.2. Definition of the Project’s Relative Population Benefit (PB)
(Underserved Communities)
Project’s Relative PB
(underserved communities)

=

Project’s PB Underserved
Community

=

Projects PB (underserved) x100
Projects PB (overall)

(A) Infrastructure Work PB Underserved
+
(B) Non-infrastructure Work PB

Where:
A.

Infrastructure Work PB
Underserved

=

(Direct PB Underserved + Indirect PB) x Dose

Where:
• Direct PB Underserved = Sum of the population of all underserved
census tracts within a ¼ mile radius of the project site(s).
• Indirect PB = same as used in Appendix A.1.
• Dose = same as used in Appendix A.1.

B.

Non-infrastructure PB

= Same as used in Appendix A.1.

Copies of the forms to perform the calculations are provided in Appendix A3.
Example calculations based on a fictitious project are provided in Appendix A4.
When submitting the application, complete the form in Attachment I from the
CCLGP website and attach it to your application.
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Appendix A.3. Forms for Calculating Population Benefit (PB) (Overall)
and Relative PB (Underserved Community)
Step 1. If your project has no infrastructure work, skip to Step 3.
Step 2. If your project has infrastructure work, complete Tables 1 through 5
below. Information from tables 1 through 3 will be used to calculate the
Infrastructure Work PB for both the overall and underserved community in Tables
4 and 5, respectively.

Table 1. Infrastructure Work – Direct PB (Overall and Underserved Community)
•
•

•

•

On line 1, list the census tract in which the project is located.
On subsequent lines, list all census tracts within a ¼ mile radius of your project.
If your project is large or long, use a ¼ mile from the outer edges. If your
project has multiple locations, list the census tracts for each location. Add
more rows on the last page if necessary.
For each census tract listed, provide the information requested. For columns
4 and 5, consult the CCLGP guidelines on how to define an undeserved
community. If you choose “other” as your option, you must submit
Attachment J with a justification of your methodology.
Total column 3 and column 5.
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Table 1. Infrastructure Work- Direct Population Benefit

Location Relative to
Project Site(s)

Census
Tract
Number

Census
Tract
Population
(Overall)

If the tract is
underserved
community,
record the option
used to make the
determination.
(ACS5, SB535,
CDEdu, HIP,
Other)

(1)

(2)

(3)

(4)

1
2
3
4
5
6
7
8

Census Tract
Population
(Underserved)
If the tract is an
underserved
community, also
record
population in
this column.
(5)

Project Site A
Within a ¼ mile
radius.
Within a ¼ mile
radius.
Within a ¼ mile
radius.
Project Site B
Within a ¼ mile
radius.
Within a ¼ mile
radius.
Within a ¼ mile
radius.
Population Totals

(Overall) =

(Underserved) =

Table 2. Infrastructure Work – Indirect PB
•

•

List all transits routes with at least one transit stop within a ½ mile radius of your
project. If you project is large or long, use a ½ mile from the outer edges. Add
more rows on the last page if necessary.
Total all ridership numbers.
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Table 2. Infrastructure Work - Indirect Benefit Population
Name of Transit Route with at least One Stop within a 1/2 Mile of
Project Site(s)
(1)

Average Daily
Ridership of the
Route
(2)

1
2
3
4
5
6
7
Total of the Average Daily Ridership of Qualifying Routes

Table 3. Infrastructure Work – Dose
Determine the “dose” factor for the infrastructure work, which are the hours the
site will be accessible to the public under the improved conditions.
•
•

List all sites and the hours for each site. Add more rows on the last page if
necessary.
Calculate the average number of hours of all sites.
Table 3. Infrastructure Dose
Infrastructure Site

1
2
3
4
5
6
7

(1)

Hours Improved Site
Accessible to
Public
(2)

Average of Hours if Project Contains Multiple Sites
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Table 4. Infrastructure Work PB (Overall)
Use information from Tables 1-3 to complete Table 4.
Table 4. Infrastructure Work PB (Overall)
(Direct PB

(Table 1, Column 3)

(1)

+

Indirect PB)

(Table 2, Column 2)

(2)

+

×

Dose

(Table 3, Column 2)

(3)

×

=

Infrastructure Work
PB (Overall)
(4)

=

Table 5. Infrastructure Work PB (Underserved Community)
Use information from Tables 1-3 to complete Table 5.
Table 5. Infrastructure Work PB (Underserved Community)
Indirect PB)

(Direct PB

(Table 1, Column 5)

+

(1)

(Table 2, Column 2)

Dose

×

(2)
+

(Table 3, Column 2)

=

(3)
×

Infrastructure
Work PB
(Underserved
Community)
(4)

=
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Step 3: If your application proposes educational campaigns or events about
litter abatement, proper waste disposal, or how to do sanctioned artwork (as
opposed to vandalism), use Table 6 to calculate PB of each non-infrastructure
activity and total. If your application does not propose these activities, skip to
Step 4.

Table 6. Non-Infrastructure Work PB
•
•

Reach = Number of people reached at least once by an educational
campaign or eligible event.
Dose = Number of times the campaign will run, or the event will be
held.
Table 6. Non-Infrastructure Work (NI) PB

NI
Activity
Number

PB of NI
Activity

Activity
Activity
Reach x
Dose
=
(1)
(2)
x
=
x
=
x
=
x
=

NI Activity Name

1
2
3
4

(3)

Total NI Work PB

Step 4. Calculate the Project’s Population Benefit (Overall). This score will be
graded by the Department on a curve relative to all applications submitted. The
number of points the applicant will be awarded for Scoring Component 2,
Project Population Benefit, will be granted accordingly. The maximum number
of points is 20.

Table 7. Project’s PB (Overall)
Infrastructure Work PB
(Overall)

(From Table 4, Column 4)

Table 7. Project's PB (Overall)
Non-Infrastructure Work PB
+

(From Table 6, Column 3)

=

(2)

(1)

+

Project's PB (Overall)
(3)

=
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Step 5. Calculate the Project’s Population Benefit (Underserved Community).
Table 8. Project’s PB (Underserved Community)
Table 8. Project's PB (Underserved Community)
Infrastructure Work PB
Project's PB
(Underserved
Non-Infrastructure
(Underserved Community)
+
=
Community)
Work PB

(From Table 5, Column 4)

(From Table 6, Column 3)

(1)

(3)

(2)

+

=

Step 6. Calculate the Project’s Relative Population Benefit to the underserved
community.
Table 9. Project's Relative PB to Underserved Communities
Project's PB
(Underserved Community)
(From Table 8, column 3)

÷

Project's PB
(Overall)

(From Table 7, column 3)

=

(2)

(1)

÷

Project's Relative PB
(Underserved
Community)
(3)

=

Step 7. Calculate the number of points you, the applicant, will be awarded for
Scoring Component 3, Project’s Relative Population Benefit to the Underserved
Community. The maximum number of points is 35.

Table 10. Applicant’s Points for Scoring Component 3, Project’s Relative PB
(Underserved Community)
Table 10. Scoring Component 3, Project’s Relative PB (Underserved Community)
Project's Relative PB (Underserved
Community)
Maximum Possible
Score
×
=
(From Table 9, column 3)
Points
(Pts.)
(1)
(2)
(3)
×

35

=

Examples of completed calculation forms based on a fictitious project can be
found in Appendix A.4.
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Additional rows for Tables 1 and 2. (Only use these pages if needed.)
Table 1. Infrastructure Work- Direct Population Benefit (CONTINUED)
Census Tract
If the tract is
Population
underserved
(Underserved)
community,
Census
record the option
Census
If the tract is an
Location Relative to
Tract
used to make the
Tract
underserved
Population
Project Site(s)
determination.
Number
community, also
(Overall)
(ACS5, SB535,
record
CDEdu, HIP,
population in
Other)
this column.
(1)
9

(2)

(3)

(4)

(5)

Project Site C

Within a ¼ mile
radius.
Within a ¼ mile
11
radius.
Within a ¼ mile
12
radius.

10

13 Project Site D
Within a ¼ mile
radius.
Within a ¼ mile
15
radius.
Within a ¼ mile
16
radius.
14

Table 2. Infrastructure Work - Indirect Benefit Population (CONTINUED)
Average Daily
Name of Transit Route with at least One Stop within 1/2 Mile of
Ridership of the
Project Site(s)
Route
(1)
(2)
8
9
10
11
12
13
14
15
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Additional rows for Tables 3 and 6. (Only use these pages if needed.)
Table 3. Infrastructure Dose (CONTINUED)
Infrastructure Site
8
9
10
11
12
13
14
15

(1)

Hours Improved Site
Accessible to Public
(2)

Table 6. Non-Infrastructure Work (NI) PB (CONTINUED)
NI
Activity
Number
5
6
7
8
9
10
11
12
13
14
15
16

NI Activity Name

Activity
Activity
Reach x
Dose
=
(1)
(2)
x
=
x
=
x
=
x
=
x
=
x
=
x
=
x
=
x
=
x
=
x
=
x
=

PB of NI
Activity
(3)
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Appendix A.4. Example PB (Overall) and Relative PB (Underserved
Communities) Calculations Performed for a Fictitious Project
For demonstration purposes, this appendix performs sample population benefit
calculations based on a fictitious project.
Fictitious Project Summary:
The sample project proposes improving the parkland at the Greenside Park in
the City of Eureka, CA (M St & 12th St, Eureka, CA 95501) with beautification
upgrades and litter abatement. In addition to physical improvements, the
project proposes to launch a litter abatement campaign on social media that
will reach 1,000 people/week for 52 weeks in total and will host a ribbon cutting
and litter abatement event with 200 people invited. I have filled this form out as
the applicant for the purposes of showing how this would be accomplished and
the results you might see from this.
Example Population Benefit Calculations:

Step 1. If your project has no infrastructure work, skip to Step 3.
Our project has infrastructure, so we continue to Step 2.

Step 2. If your project has infrastructure work, complete Tables 1 through 5
below. Information from tables 1 through 3 will be used to calculate the
Infrastructure Work PB for both the overall and underserved community in Tables
4 and 5, respectively.

Table 1. Infrastructure Work – Direct PB (Overall and Underserved Community)
•
•

•

•

On line 1, list the census tract in which the project is located.
On subsequent lines, list all census tracts within ¼ mile radius of your project. If
your project is large or long, use a ¼ mile from the outer edges. If your project
has multiple locations, list the census tracts for each location. Add more rows
on the last page if necessary.
For each census tract listed, provide the information requested. For columns
4 and 5, consult the CCLGP guidelines on how to define an undeserved
community. If you choose “other” as your option, you must submit
Attachment J with justification of your determination method.
Total column 3 and column 5.
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Table 1. Infrastructure Work- Direct Population Benefit
Census Tract
Population
(Underserved)

Location Relative to
Project Site(s)

Census
Tract
Number

Census Tract
Population
(Overall)

If the tract is
underserved
community,
record the option
used to make the
determination.
(e.g. ACS5, SB535,
CDEdu, HIP,
Other)

(1)

(2)

(3)

(4)

(5)

Project Site A

5

4,450

ACS5

4,450

6

4,998

ACS5

4,998

1

4,242

ACS5

4,242

(Overall) =

13,960

(Underserved) =

13,690

1

Within a ¼ mile
radius.
Within a ¼ mile
radius.
Within a ¼ mile
radius.

2
3
4

If the tract is an
underserved
community, also
record
population in
this column.

Project Site B

5

Within a ¼ mile
radius.
Within a ¼ mile
radius.
Within a ¼ mile
radius.

6
7
8

Population Totals

Why we filled in Table 1 as we did:
•

•

We chose to use option 1 of the 5 options provided in the guidelines to
determine if the community around the project is underserved. We
looked up the project address in the 2019 American Community Survey 5Year Estimates (ACS5) and found it is in census tract 5 with a population
of 4,450 people and has a median income less than 80% of the State
Median Income. This means the census tract qualifies as an underserved
community. We logged this information on line 1 accordingly.
We drew a ¼ mile buffer around the project limits and then determined
all other census tracts that fell totally or partially within the project site or
buffer limits. Using the ACS5, two tracts met this criteria, census tracts 6
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•

and 1, and both also qualified as underserved. We completed lines 2 and
3 accordingly.
Note, you are not limited to one option when making the “underserved”
determination. If a tract did not qualify as underserved on the ACS5, we
could have also checked another option, such as the Healthy Places
Index. If it qualified under one of the options, we could have designated
that tract as underserved.

Table 2. Infrastructure Work – Indirect PB
•

•

List all transits routes with at least one transit stop within a ½ mile radius of your
project. If you project is large or long, use a ½ mile from the outer edges. Add
more rows on the last page if necessary.
Total all ridership.
Table 2. Infrastructure Work - Indirect Benefit Population
Name of Transit Route with at least One Stop within 1/2 Mile of
Project Site(s)
(1)
1
2
3
4
5
6
7

Redwood Transit System Route
Southern Humboldt Intercity Route

Total of the Average Daily Ridership of Qualifying Routes

Average Daily
Ridership of the
Route
(2)
500
500

1,000

Why we filled out Table 2 as we did:
We drew a ½ mile buffer around the project limits and determined what transit
stops existed within the project limits or the buffer zone. We found two bus routes
that stopped within a ½ mile of the project and logged the route information
accordingly.

Table 3. Infrastructure Work – Dose
Determine the “dose” factor for the infrastructure work, which is the hours the
site will be accessible to the public under the improved conditions.
•

List all sites and the hours for each site. Add more rows on the last page if
necessary.
44
456

•

Calculate the average number of hours of all sites.
Table 3. Infrastructure Dose
Hours Improved Site
Accessible to
Public
(2)

Infrastructure Site
(1)
Greenside Park

1
2
3
4
5
6
7

24

Average of Hours if Project Contains Multiple Sites

24

Why we filled in Table 3 as we did:
•

The park will be accessible to the public 24 hours per day upon
completion of the project. If we had multiple sites with different hours, we
would have averaged the hours.

Table 4. Infrastructure Work PB (Overall)
Use information from Tables 1-3 to complete Table 4.
Table 4. Infrastructure Work PB (Overall)
(Table 1, Column 3)

+

(Table 2, Column 2)

×

(Table 3, Column 2)

=

Infrastructure Work
PB (Overall)
(4)

13,960

+

1,000

×

24

=

359,040

(Direct PB
(1)

Indirect PB)
(2)

Dose
(3)
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Table 5. Infrastructure Work PB (Underserved Community)
Use information from Tables 1-3 to complete Table 5.
Table 5. Infrastructure Work PB (Underserved Community)
Indirect PB)

(Direct PB

(Table 1, Column 5)

+

(1)
13,960

(Table 2, Column 2)

×

(2)
+

1,000

=

Infrastructure
Work PB
(Underserved
Community)
(4)

=

359,040

Dose

(Table 3, Column 2)

(3)
×

24

Note, because all the tracts within a ¼ mile of the project qualified as
underserved, the project’s Infrastructure Work PB (Overall) in Table 7 equals the
project’s Infrastructure work PB (underserved community) in Table 8.

Step 3: If your application proposes educational campaigns or events about
litter abatement, proper waste disposal, or how to do sanctioned artwork (as
opposed to vandalism), use Table 6 to calculate PB of each non-infrastructure
activity and total. If your application does not propose these activities, skip to
Step 4.

Table 6. Non-Infrastructure Work PB
•
•

Reach = Number of people reached at least once by an educational
campaign or eligible event.
Dose = Number of times the campaign will run or the event will be
held.
Table 6. Non-Infrastructure Work (NI) PB

NI
Activity
Number
1
2
3
4

NI Activity Name
Social Media Litter Abatement
Campaign
Ribbon Cutting and Litter Abatement
Event

Activity
Activity
Reach x
Dose
=
(1)
(2)

PB of NI
Activity
(3)

1000

x

52

=

52,000

200

x

1

=

200

x
x

=
=

Total NI Work PB

52,200
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Why we filled in Table 6 as we did:
•

The project includes 2 non-infrastructure events, a media campaign that
will reach 1,000 social media followers (the Activity 1 reach) once a week
for 52 weeks (the Activity 1 dose) and a ribbon cutting and trash disposal
education event to which 200 people (the Activity 2 reach) will be invited.
The ribbon cutting event is a one-time affair (the Activity 2 dose.)

Step 4. Calculate the Project’s Population Benefit (Overall). This score will be
graded by the Department on a curve relative to all applications submitted. The
number of points the applicant will be awarded for Scoring Component 2,
Project Population Benefit, will be granted accordingly. The maximum number
of points is 20.

Table 7. Project’s PB (Overall)
Infrastructure Work PB
(Overall)

(From Table 4, Column 4)

Table 7. Project's PB (Overall)
Non-Infrastructure Work PB
+

(From Table 6, Column 3)

Project's PB (Overall)

(2)

(1)

359,040

=

+

(3)

52,200

=

411,240

The number calculated here will be graded on a curve relative to other
applications submitted to determine the percentage of the maximum possible
20 points to award.

Step 5. Calculate the Project’s Population Benefit (Underserved Community).
Table 8. Project’s PB (Underserved Community)
Table 8. Project's PB (Underserved Community)
Infrastructure Work PB
Project's PB
(Underserved
Non-Infrastructure
(Underserved Community)
+
=
Community)
Work PB

(From Table 5, Column 4)

(From Table 6, Column 3)

(1)

359,040

(3)

(2)

+

52,200

=

411,240
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Step 6. Calculate the Project’s Relative Population Benefit to the underserved
community.
Table 9. Project's Relative PB to Underserved Communities
Project's PB
(Underserved Community)
(From Table 8, column 3)

÷

(From Table 7, column 3)

=

(2)

(1)

411,240

Project's PB
(Overall)

÷

Project's Relative PB
(Underserved
Community)
(3)

=

411,240

100%

Step 7. Calculate the number of points you, the applicant, will be awarded for
Scoring Component 3, Project’s Relative Population Benefit to the Underserved
Community. The maximum number of points is 35.

Table 10. Applicant’s Points for Scoring Component 3. Project’s Relative PB
(Underserved Community)
Table 10. Scoring Component 3 Project’s Relative PB (Underserved Community)
Project's Relative PB
(Underserved Community)
Maximum Possible
Score
×
=
(From Table 9, column 3)
Points
(Points)
(1)
(2)
(3)

100%

×

35

=

35
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Appendix B1. Demonstrated Community Need Assessment Form
This table measures the demonstrated need of the community to execute the goals of the program. Needs can
be the community’s need for waste and debris reduction, beautification, enhanced public health, cultural
connection, or another need. This component is worth a maximum of 50 points and up to 25 percent of the
total application score. The score is based on the applicant’s answers to questions about the existing site or
community conditions. The form has five (5) sections, each relating to a program goal or objective. Within each
section, choose a maximum of two (2) questions to answer, for a total of 10 questions. All applicants much
answer question 1-1, as one of their two questions in Section 1.
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Table 1: Demonstrated Community Need Assessment Form
Section 1: Answer question 1-1, and one other question of your choice.
Program Goal or Objective

ID #

1 -1

To reduce the amount of
waste and debris within
public rights-of-way,
pathways, parks, transit
centers, and other public
spaces.

Max.
Poss.
Pts.

5

1-2

5

1-3

5

1-4

3

Community Need Assessment
Question

Points Guidance

Describe the evidence there is a
recurring litter or land misuse in the
(Range 0-5pts.,
project area under existing
No evidence=
conditions. Summarize trash
0pts.)
collection data or other empirical
data.

Under existing conditions, does the
project site have adequate signage
and amenities for proper waste
disposal or prevention?
Under existing conditions, does the
site have physical features to
discourage inappropriate waste
disposal or dumping?
Under existing conditions, does the
proposed community or project
site lack educational programs or
events about litter abatement or
proper waste disposal?

Applicant Response

Applicant's
Self Score

Use box below

No = 5 pts.,
Somewhat = 3pts.,
Yes = 0 pts.
No = 5 pts.,
Somewhat = 3pts.,
Yes = 0 pts.
Yes = 3pts.,
Somewhat=2pts.,
No or NA = 0pts.
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Section 2: Answer 2 questions below.
Program Goal or Objective

ID #

2-1

To enhance, rehabilitate,
restore, or install
measures to beautify and
improve public spaces.

Max.
Poss.
Pts.

5

2-2

5

2-3

5

2-4

5

Community Need Assessment
Question
Under existing conditions
what percentage of the
project site needs
beautification?
Under existing conditions,
what percentage of the
project site is not functional
and/or accessible for
community use?
Based on the hours the
project site is open,
approximately what
percentage of time is it
significantly underutilized?
What percentage of the
project site is negatively
affected by graffiti or other
vandalism?

Point Guidance

Applicant Response

Applicant's
Self Score

0-20%= 1 pt.,
21-40%= 2 pts.,
41-60%= 3 pts.,
61-80%= 4 pts.,
>80%= 5 pts.,
0-20%= 1 pt.,
21-40%= 2 pts.,
41-60%= 3 pts.,
61-80%= 4 pts.,
>80%= 5 pts.,
0-20%= 1 pt.,
21-40%= 2 pts.,
41-60%= 3 pts.,
61-80%= 4 pts.,
>80%= 5 pts.,
0-20%= 1 pt.,
21-40%= 2 pts.,
41-60%= 3 pts.,
61-80%= 4 pts.,
>80%= 5 pts.,
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Section 3: Answer 2 questions below.
Program Goal or Objective

ID #

3-1

To enhance public health,
cultural connection, and
community placemaking
by improving public
spaces for walking and
recreation.

Max.
Poss.
Pts.

5

3-2

5

3-3

5

3-4

3-5

3-6

5

3

5

Community Need Assessment
Question
Does the project area
currently prevent a critical
connection to daily life
destinations such as school,
medical care, jobs, or
groceries via
walking, biking, or transit?
Is the public space a barrier or
hazard on a walking or biking
route?
Is the existing public
recreation space unusable for
its intended purposes?
Under existing conditions, are
there adequate/sufficient
recreation places in the
community?
Under existing conditions, are
there enough places to sit at
the project site?
Does the existing project site
lack features or elements that
connect it to the culture or
history of the surrounding
community?

Point Guidance

Applicant Response

Applicant's
Self Score

Yes = 5 pts.,
Somewhat= 3pts.,
No = 0 pts..

Yes = 5 pts.,
Somewhat= 3pts.,
No = 0 pts..
Yes = 5 pts.,
Somewhat= 3pts.,
No = 0 pts..
No= 5 pts.,
Somewhat=3pts.,
Yes = 0 pts.
No= 3 pts.,
Somewhat=2pts.,
Yes = 0 pts.
Yes= 5 pts.,
Somewhat=3pts.,
No = 0 pts.
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Section 4: Answer 2 questions below.
Program Goal or Objective

To advance equity for
underserved
communities.

ID #

Max.
Poss.
Pts.

4-1

5

4-2

5

Community Need Assessment
Question

Point Guidance

How does the percentage of
usable public space in the
underserved community
compare to the region's
average?
Is the project area an
underutilized connection in an
underserved community?

Below Average =
5pts.,
Average =3pts.,
Above Average =
0pts.
Yes = 5pts.,
Somewhat=3pts.,
No or NA = 0pts.
Yes = 5pts.,
Somewhat=3pts.,
No or NA = 0pts.
No = 5pts.,
Somewhat=3pts.,
Yes or NA = 0pts.

4-3

5

Is the project site an
underutilized public space in
an underserved community?

4-4

5

Does the space function for
people with disabilities or
special needs?

Applicant
Response

Applicant's
Self Score
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Section 5: Answer 2 questions below.
Program Goal or Objective

Max.
Poss.
Pts.

Community Need Assessment
Question

5

Under existing conditions
what percentage of the space
is landscaped and/or softscaped?

5-2

5

Under existing conditions,
what percentage of landscape
lacks native or low-water
plants?

5-3

5

What percentage of the space
is unusable due to lack of
shade at midday?

5

What percentage of the
project site is unusable due to
excessive heat at midday?

ID #

5-1

Greening to provide
shade, reduce urban
island effect, and use
native, low-water plants.

5-4

Point Guidance

Applicant Response

Applicant's
Self Score

0-20%=5pts.,
21-40=4pts.,
41-60=3pts.,
61-80=2pts.,
81-100=1pts.
0-20%= 5pts.,
21-40=4pts.,
41-60=3pts.,
61-80=2pts.,
81-100=1pts.
0-20%=1pts.,
21-40=2pts.,
41-60=3pts.,
61-80=4pts.,
81-100=5pts.
0-20%=1pts.,
21-40=2pts.,
41-60=3pts.,
61-80=4pts.,
81-100=5pts.

Total Score from Sections 1 to 5:
Community Need Assessment
(Max Possible Points is 50)

0
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Appendix B2. Project’s Outcomes Assessment Form
This form measures the proposal’s potential to accomplish the goals of the program. This component is worth a
maximum of 40 points and up to 20 percent of the total application score. The score is based on the
applicant’s answers to questions about anticipated project results. The form has five (5) sections, each relating
to a program goal or objective. Within each section, choose a maximum of two questions to answer, for a total
of 10 questions.

55
467

Table 2: Project’s Outcomes Assessment Form
Section 1: Answer 2 questions below.
Program Goal or Objective

ID #

1-1

1-2

To reduce the amount of
waste and debris within
public rights-of-way,
pathways, parks, transit
centers, and other public
spaces.

1-3

1-4

1-5

Max.
Poss.
Pts.

4

3

4

Project’s Outcomes Questions

By what percentage will the
waste and debris within the
project site be reduced?
By what percentage will the
signage and amenities for
proper waste disposal or
prevention increase at the
project site?
What is the estimated
reduction of waste or debris at
the project site because of new
physical features to discourage
inappropriate waste disposal or
dumping?

Point Guidance

Applicant
Response

Applicant's
Self Score

0-25% =1 pt.,
26-50%= 2pts.,
51-75%= 3pts.,
76-100%= 4pts.
0-33% = 1 pt.,
34-66% = 2pts.,
67-100% = 3pts.
0-25% =1 pt.,
26-50%= 2pts.,
51-75%= 3pts.,
76-100%= 4pts.

3

What is the percent increase in
the number of educational
programs or events about litter
abatement and proper waste
disposal?

0-33% = 1 pt.,
34-66% = 2pts.,
67-100% = 3pts.

3

What is the percent increase in
the number of litter pickup and
waste disposal events?

0-33% = 1 pt.,
34-66% = 2pts.,
67-100% = 3pts.
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Program Goal or Objective

ID #

2-1

2-2

To enhance, rehabilitate,
restore, or install
measures to beautify and
improve public spaces.

Max.
Poss.
Pts.

Section 2: Answer 2 questions below.
Project’s Outcomes Questions

4

By what percentage will the project
site be beautified or improved?

0-25% = 1 pt.,
26-50% = 2pts.,
51-75% = 3pts.,
76-100% = 4pts.

4

By what percentage do the
improvements increase the number
and/or diversity of viable uses in the
project site?

0-25% = 1 pt.,
26-50% = 2pts.,
51-75% = 3pts.,
76-100% = 4pts.

2-3

5

By what percentage do the
improvements increase access to
the project site?

2-4

4

By what percentage will the quantity
of human scale, energy conserving
lighting be increased?

2-5

4

What percentage of project site will
be improved with anti-graffiti/antivandalism solutions?

2-6

4

Will visual art pieces be added to the
project site?

4

What is the percentage increase in
educational programs informing the
community how to do sanctioned
public artwork (as opposed to
vandalism/graffiti)?

2-7

Point Guidance

Applicant Response

Applicant's
Self Score

0-20% = 1 pt.,
21-40% = 2 pts.,
41-60% = 3 pts.,
61-80% = 4 pts.,
81-100% = 5pts.
0-25% = 1 pt.,
26-50% = 2pts.,
51-75% = 3pts.,
76-100% = 4pts.
0-25% = 1 pt.,
26-50% = 2pts.,
51-75% = 3pts.,
76-100% = 4pts.
2 or more = 4pts.,
1 = 3 pts.
0-25% = 1 pt.,
26-50% = 2pts.,
51-75% = 3pts.,
76-100% = 4pts.
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Section 3: Answer 2 questions below.
Program Goal or Objective

To enhance public health,
cultural connection, and
community placemaking
by improving public
spaces for walking and
recreation.

Max.
Poss.
Pts.

Project’s Outcomes Questions

Point Guidance

3-1

4

Will the project create or
enable a critical connection to
daily life destinations such as
school, medical care, jobs, or
groceries via walking, biking, or
transit?

Yes = 4pts.,
Somewhat = 2pts.,
No or NA = 0pts.

3-2

4

Will the project improve a
walking or biking route?

ID #

Will the project improve or
rehabilitate an existing public
recreation space?
Will the project add new
recreation space to the
community?

3-3

4

3-4

4

3-5

4

By what percentage will the
project site(s) be improved for
walking or recreation?

4

Will the improved project site
incorporate features or
elements that connect it to the
culture or history of the
surrounding community?

3-6

Applicant
Response

Applicant's
Self Score

Yes = 4pts.,
Somewhat = 2pts.,
No or NA = 0pts.
Yes = 4pts.,
Somewhat = 2pts.,
No or NA = 0pts.
Yes = 4pts.,
Somewhat = 2pts.,
No or NA = 0pts.
0-25% = 1 pt.,
26-50% = 2pts.,
51-75% = 3pts.,
76-100% = 4pts.
Definitely = 4 pts.,
Sufficiently = 3 pts.,
Somewhat = 2 pts.,
A little = 1 pt.
Not at all = 0 pts.
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Section 4: Answer 2 questions below.
Program Goal or Objective

ID #

4-1

4-2

Max.
Poss.
Pts.

4-4

Point Guidance

4

What percentage of census
tracts within a 1/4 mile of the
project site qualify as
underserved?

> 51%=4pts,
40-50%=3pts,
20-39%=2pts
< 20% = 1pts

4

What percentage of transit
routes within a 1/2 mile of the
project site reach an
underserved community?

> 51%=4pts,
40-50%=3pts,
20-39%=2pts
< 20% = 1pts

4

Will the project create or
improve access to a key
connection across a major
physical barrier in an
underserved community?

Yes = 4pts.,
Somewhat = 2pts.,
No or NA = 0pts.

4

Will the improved project site
function for people with
disabilities or special needs?

Yes = 4pts.,
Somewhat = pts.,
No or NA = 0pts.

Advance equity for
underserved
communities.
4-3

Project’s Outcomes Questions

Applicant
Response

Applicant's
Self Score
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Section 5: Answer 2 questions below.
Program Goal or Objective

Greening to provide
shade, reduce urban
island effect, and use
native, low-water plants.

Max.
Poss.
Pts.

Project’s Outcomes Question

5-1

4

What is the anticipated
decrease in impervious surfaces
at the project site?

5-2

4

5-3

4

5-4

4

ID #

Point Guidance

Applicant
Response

Applicant's
Self Score

0-25% = 1 pt.,
26-50% = 2pts.,
51-75% = 3pts.,
76-100% = 4pts.
0-25% = 1 pt.,
What will be the percent
26-50% = 2pts.,
increase in native, drought
51-75% = 3pts.,
tolerant plantings?
76-100% = 4pts.
0-25% = 1 pt.,
What is the anticipated percent
26-50% = 2pts.,
increase of shade measured at
51-75% = 3pts.,
the noon hour?
76-100% = 4pts.
0-25% = 1 pt.,
What is the anticipated increase 26-50% = 2pts.,
of greening or tree canopy?
51-75% = 3pts.,
76-100% = 4pts.

Total of Scores from Sections 1 to 5:
Project Outcomes

0

(Max Possible is 40)
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Appendix B3. Example of Forms B1 and B2 Completed for a Fictitious Project
For demonstration purposes, this appendix contains completed Demonstrated Community Need Assessment
and Project’s Outcomes Assessment forms based on a fictitious project.
Fictitious Project Summary:
One-acre public space that will include landscaping, shade trees, improved street furniture, new bins for
proper waste disposal, enhanced lighting, a mural by a local artist, and upgrades to the bus stop shelter at the
site. Youth volunteers will be recruited to help clean the space before improvements are made, and they will
learn about litter abatement and the free dump days in the community.
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Table 1: Completed Demonstrated Community Need Assessment Form
Section 1: Answer question 1-1, and one of your choice.
Program Goal or
Objective

ID #

1 -1

To reduce the amount
of waste and debris
within public rights-ofway, pathways, parks,
transit centers, and
other public spaces.

Max.
Poss.
Pts.

Community Need Assessment
Question

5

Describe the evidence there is a
recurring issue of trash production or
land misuse in the project area under
existing conditions. Summarize trash
collection data or other empirical
data.

Points Guidance

(Range 0-5pts., No
evidence= 0pts.)

Applicant
Response

Use box below

Trash bins are always overflowing. The amount of trash has increased by approximately 300%
according to the maintenance department. Many people dump their garbage around the park.
Park walls have re-occurring graffiti. There have been citizen complaints and about garbage and
broken benches. The park has seen reduced usage over the years due to safety concerns and poor
lighting. Reservations for youth sports at the facility and picnic areas have reduced by 25%.
1-2

5

1-3

5

1-4

3

Under existing conditions, does the
project site have adequate signage
and amenities for proper waste
disposal or prevention?
Under existing conditions, does the
site have physical features to
discourage inappropriate waste
disposal or dumping?
Under existing conditions, does the
proposed community or project site
lack educational programs or events
about litter abatement or proper
waste disposal?

Applicant's
Self Score

5

No = 5 pts.,
Somewhat = 3pts.,
Yes = 0 pts.
No = 5 pts.,
Somewhat = 3pts.,
Yes = 0 pts.

No

5

Yes = 3pts.,
Somewhat=2pts.,
No or NA = 0pts.
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Section 2: Answer 2 questions below.
Program Goal or Objective

ID #

2-1

2-2

Max.
Poss.
Pts.

2-4

Point Guidance

5

Under existing conditions
what percentage of the
project site needs
beautification?

0-20%= 1 pt.,
21-40%= 2 pts.,
41-60%= 3 pts.,
61-80%= 4 pts.,
>80%= 5 pts.,

5

Under existing conditions,
what percentage of the
project site is not functional
and/or accessible for
community use?

0-20%= 1 pt.,
21-40%= 2 pts.,
41-60%= 3 pts.,
61-80%= 4 pts.,
>80%= 5 pts.,

5

Based on the hours the
project site is open,
approximately what
percentage of time is it
significantly underutilized?

0-20%= 1 pt.,
21-40%= 2 pts.,
41-60%= 3 pts.,
61-80%= 4 pts.,
>80%= 5 pts.,

5

What percentage of the
project site is negatively
affected by graffiti or other
vandalism?

0-20%= 1 pt.,
21-40%= 2 pts.,
41-60%= 3 pts.,
61-80%= 4 pts.,
>80%= 5 pts.,

To enhance, rehabilitate,
restore, or install
measures to beautify and
improve public spaces.
2-3

Community Need Assessment
Question

Applicant Response

Applicant's
Self Score

81

5

61

4
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Section 3: Answer 2 questions below.
Program Goal or Objective

ID #

Community Need
Assessment Question

Point Guidance

5

Does the project area
currently prevent a critical
connection to daily life
destinations such as school,
medical care, jobs, or
groceries via
walking, biking, or transit?

Yes = 5 pts.,
Somewhat= 3pts.,
No = 0 pts..

3-2

5

Is the public space a barrier or
hazard on a walking or biking
route?

Yes = 5 pts.,
Somewhat= 3pts.,
No = 0 pts..

3-3

5

Is the existing public
recreation space unusable for
its intended purposes?

Yes = 5 pts.,
Somewhat= 3pts.,
No = 0 pts..

3-4

5

Under existing conditions, are
there adequate/sufficient
recreation places in the
community?

No= 5 pts.,
Somewhat=3pts.,
Yes = 0 pts.

3-5

3

Under existing conditions, are
there enough places to sit at
the project site?

No= 3 pts.,
Somewhat=2pts.,
Yes = 0 pts.

5

Does the existing project site
lack features or elements that
connect it to the culture or
history of the surrounding
community?

Yes= 5 pts.,
Somewhat=3pts.,
No = 0 pts.

3-1

To enhance public health,
cultural connection, and
community placemaking
by improving public
spaces for walking and
recreation.

Max.
Poss.
Pts.

3-6

Applicant Response

Applicant's
Self Score

Somewhat

3

Yes

5
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Section 4: Answer 2 questions below.
Program Goal or Objective

ID #

Community Need
Assessment Question

Point Guidance

Applicant Response

Applicant's
Self Score

Below Average =
5pts.,
Average =3pts.,
Above Average =
0pts.

Below Average

5

Yes

5

5

How does the percentage of
usable public space in the
underserved community
compare to the region's
average?

5

Yes = 5pts.,
Is the project area an
underutilized connection in an Somewhat=3pts.,
No or NA = 0pts.
underserved community?

4-3

5

Is the project site an
underutilized public space in
an underserved community?

Yes = 5pts.,
Somewhat=3pts.,
No or NA = 0pts.

4-4

5

Does the space function for
people with disabilities or
special needs?

No = 5pts.,
Somewhat=3pts.,
Yes or NA = 0pts.

4-1

To advance equity for
underserved
communities.

Max.
Poss.
Pts.

4-2
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Section 5: Answer 2 questions below.
Program Goal or Objective

ID #

5-1

Greening to provide
shade, reduce urban
island effect, and use
native, low-water plants.

5-2

5-3

5-4

Max.
Poss.
Pts.

Community Need Assessment
Question

5

Under existing conditions
what percentage of the space
is landscaped and/or softscaped?

5

Under existing conditions,
what percentage of landscape
lacks native or low-water
plants?

5

What percentage of the space
is unusable due to lack of
shade at midday?

5

What percentage of the
project site is unusable due to
excessive heat at midday?

Point Guidance

Applicant Response

Applicant's
Self Score

35

4

75%

4

0-20%=5pts.,
21-40=4pts.,
41-60=3pts.,
61-80=2pts.,
81-100=1pts.
0-20%= 5pts.,
21-40=4pts.,
41-60=3pts.,
61-80=2pts.,
81-100=1pts.
0-20%=1pts.,
21-40=2pts.,
41-60=3pts.,
61-80=4pts.,
81-100=5pts.
0-20%=1pts.,
21-40=2pts.,
41-60=3pts.,
61-80=4pts.,
81-100=5pts.

Total Score from Sections 1 to 5:
Community Need Assessment
(Max Possible Points is 50)

45
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Table 2: Completed Project’s Outcomes Assessment Form
Section 1: Answer 2 questions below.
Program Goal or Objective

ID #

1-1

1-2

To reduce the amount of
waste and debris within
public rights-of-way,
pathways, parks, transit
centers, and other public
spaces.

Max.
Poss.
Pts.
4

3

1-3

4

1-4

3

1-5

3

Project’s Outcomes Questions
By what percentage will the
waste and debris within the
project site be reduced.
By what percentage will the
signage and amenities for
proper waste disposal or
prevention increase at the
project site?
What is the estimated
reduction of waste or debris at
the project site because of new
physical features to discourage
inappropriate waste disposal or
dumping?
What is the percent increase in
the number of educational
programs or events about litter
abatement and proper waste
disposal?
What is the percent increase in
the number of litter pickup and
waste disposal events?

Point Guidance
0-25% =1 pt.,
26-50%= 2pts.,
51-75%= 3pts.,
76-100%= 4pts.

Applicant
Response

Applicant's
Self Score

100

4

80

4

0-33% = 1 pt.,
34-66% = 2pts.,
67-100% = 3pts.

0-25% =1 pt.,
26-50%= 2pts.,
51-75%= 3pts.,
76-100%= 4pts.

0-33% = 1 pt.,
34-66% = 2pts.,
67-100% = 3pts.

0-33% = 1 pt.,
34-66% = 2pts.,
67-100% = 3pts.
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Program Goal or Objective

ID #

Project’s Outcomes Questions

4

By what percentage will the project
site be beautified or improved?

2-2

4

By what percentage do the
improvements increase the number
and/or diversity of viable uses within
the project site?

2-3

5

By what percentage do the
improvements increase access to the
project site?

2-4

4

By what percentage will the quantity
of human scale, energy conserving
lighting will be increased?

2-5

4

What percentage of project site will
be improved with anti-graffiti/anti
vandalism solutions?

2-6

4

Will visual art pieces be added to the
project site?

4

What is the percentage increase in
educational programs informing the
community how to do sanctioned
public artwork (as opposed to
vandalism/graffiti)?

2-1

To enhance, rehabilitate,
restore, or install
measures to beautify and
improve public spaces.

Max.
Poss.
Pts.

Section 2: Answer 2 questions below.

2-7

Point Guidance
0-25% = 1 pt.,
26-50% = 2pts.,
51-75% = 3pts.,
76-100% = 4pts.
0-25% = 1 pt.,
26-50% = 2pts.,
51-75% = 3pts.,
76-100% = 4pts.
0-20% = 1 pt.,
21-40% = 2 pts.,
41-60% = 3 pts.,
61-80% = 4 pts.,
81-100% = 5pts.
0-25% = 1 pt.,
26-50% = 2pts.,
51-75% = 3pts.,
76-100% = 4pts.
0-25% = 1 pt.,
26-50% = 2pts.,
51-75% = 3pts.,
76-100% = 4pts.
2 or more = 4pts.,
1 = 3 pts.

Applicant
Response

Applicant's
Self Score

80

4

60

4

0-25% = 1 pt.,
26-50% = 2pts.,
51-75% = 3pts.,
76-100% = 4pts.
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Section 3: Answer 2 questions below.
Program Goal or Objective

To enhance public health,
cultural connection, and
community placemaking
by improving public
spaces for walking and
recreation.

Max.
Poss.
Pts.

Project’s Outcomes Questions

Point Guidance

3-1

4

Will the project create or
enable a critical connection to
daily life destinations such as
school, medical care, jobs, or
groceries via walking, biking, or
transit?

Yes = 4pts.,
Somewhat = 2pts.,
No or NA = 0pts.

3-2

4

Will the project improve a
walking or biking route?

ID #

Will the project improve or
rehabilitate an existing public
recreation space?
Will the project add new
recreation space to the
community?

3-3

4

3-4

4

3-5

4

By what percentage will the
project site(s) be improved for
walking or recreation?

4

Will the improved project site
incorporate features or
elements that connect it to the
culture or history of the
surrounding community?

3-6

Yes = 4pts.,
Somewhat = 2pts.,
No or NA = 0pts.
Yes = 4pts.,
Somewhat = 2pts.,
No or NA = 0pts.
Yes = 4pts.,
Somewhat = 2pts.,
No or NA = 0pts.
0-25% = 1 pt.,
26-50% = 2pts.,
51-75% = 3pts.,
76-100% = 4pts.
Definitely = 4 pts.,
Sufficiently = 3 pts.,
Somewhat = 2 pts.,
A little = 1 pt.
Not at all = 0 pts.

Applicant
Response

Applicant's
Self Score

Yes

4

Definitely

4
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Section 4: Answer 2 questions below.
Program Goal or Objective

ID #

4-1

4-2

Max.
Poss.
Pts.

4-4

Point Guidance

Applicant
Response

Applicant's
Self Score

4

What percentage of census
tracts within a 1/4 mile of the
project site qualify as
underserved?

> 51%=4pts,
40-50%=3pts,
20-39%=2pts
< 20% = 1pts

100%

4

4

What percentage of transit
routes within a 1/2 mile of the
project site reach an
underserved community?

> 51%=4pts,
40-50%=3pts,
20-39%=2pts
< 20% = 1pts

50

3

4

Will the project create or
improve access to a key
connection across a major
physical barrier in an
underserved community?

Yes = 4pts.,
Somewhat = 2pts.,
No or NA = 0pts.

4

Will the improved project site
function for people with
disabilities or special needs?

Yes = 4pts.,
Somewhat = pts.,
No or NA = 0pts.

Advance equity for
underserved
communities.
4-3

Project’s Outcomes Questions
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Section 5: Answer 2 questions below.
Program Goal or Objective

ID #

5-1

5-2

Greening to provide
shade, reduce urban
island effect, and use
native, low-water plants.

5-3

5-4

Max.
Poss.
Pts.

Project’s Outcomes Question

4

What is the anticipated
decrease in impervious surfaces
at the project site?

0-25% = 1 pt.,
26-50% = 2pts.,
51-75% = 3pts.,
76-100% = 4pts.

4

What will be the percent
increase in native, drought
tolerant plantings?

0-25% = 1 pt.,
26-50% = 2pts.,
51-75% = 3pts.,
76-100% = 4pts.

4

What is the anticipated percent
increase of shade measured at
the noon hour?

0-25% = 1 pt.,
26-50% = 2pts.,
51-75% = 3pts.,
76-100% = 4pts.

4

0-25% = 1 pt.,
What is the anticipated increase 26-50% = 2pts.,
of greening or tree canopy?
51-75% = 3pts.,
76-100% = 4pts.

Total of Scores from Sections 1 to 5:
Project Outcomes
(Max Possible is 40)

Point Guidance

Applicant
Response

Applicant's
Self Score

65

3

60

3

37
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Item 5e2

David Kelley
From:
Sent:
To:
Subject:

Melanie Bagby
Friday, December 03, 2021 2:04 PM
Kevin Thompson; David Kelley
Fw: Clean California Local Grant Program Call for Projects!

I believe I've forwarded this grant information to you both previously. Just wondering if we should add to P&S
subcommittee for discussion of possible applications?
Best,
Melanie Bagby
Councilmember, City of Cloverdale
office (707) 893-7170 • mbagby@ci.cloverdale.ca.us

From: lyris@swrcb18.waterboards.ca.gov <lyris@swrcb18.waterboards.ca.gov>
Sent: Friday, December 3, 2021 1:33 PM
To: Melanie Bagby <mbagby@ci.cloverdale.ca.us>
Subject: Clean California Local Grant Program Call for Projects!

California Water Quality Monitoring Council
___________________________________________________________________________
View final guideline s and materials today!

1
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Clean California Local Grant Program
(CCLGP)
Call for Projects!

Final Guidelines and Application Materials are Available!
The CCLGP team is excited to officially make a Call for Projects. This
means that the program guidelines, application materials, grant
agreement, and FAQs are finalized, and we are ready to start accepting
grant applications. Check out all the materials at:
https://cleancalifornia.dot.ca.gov/local-grants/workshops-milestones.
Note, no action is needed from applicants today. Grant applications are
due by February 1, 2022. You can start working on your application!

Key Changes in the Final Guidelines
Since our first public workshop in September, we have made several changes
to the program guidelines. Below is a partial list of changes we have made,
based on feedback received at our public workshops and to our CCLGP email
inbox.


Extended the final project delivery deadline from June 30, 2023 to June
30, 2024.
2

485







Changed how to determine the local match requirement. Previously it
was based on the disadvantage of the applicant. Now it will be based on
the disadvantage of the project location.
Revised the Scoring Methodology to provide more points for the Scope,
Cost, and Schedule scoring component and to include a new definition
of scoring component 3, to "Project's Relative Population Benefit to
Underserved Communities".
Updated Appendices A and B for clarity, and made changes to
Appendix A to reflect the new definition of scoring component 3.

Note that recordings of past workshops available on our website may not
reflect all changes to the guidelines. It is the responsibility of the applicant to
read the final guidelines.

Upcoming Application Workshop
Look out for a second email from us within the next few days about another
application workshop this month!

About the Clean California Local Grant Program
The California Department of Transportation (Caltrans) is developing the
Clean California Local Grant Program as part of the nearly $1.1 billion
Clean California Program, which makes a serious investment in
beautifying our local communities to create spaces of pride for all
Californians. The two-year Clean California Local Grant Program
includes approximately $296 million for communities to beautify and
improve local streets and roads, tribal lands, parks, pathways, and transit
centers to restore pride in public spaces.

Stay Informed
Join Our Mailing List

Sign up to be added to the Clean California Local Grant Program mailing
list to directly receive information and updates.

Visit the following websites for more information:
3
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Clean California Local Grant Program

Clean California

_____________________________________________________________________
You are currently subscribed to cwqmc_trash_monitoring as: mbagby@ci.cloverdale.ca.us.
To unsubscribe click here: leave-8449405-6257862.7db4bb4c4dd205cfd53a12d17f397051@swrcb18.waterboards.ca.gov

4
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Site #

Address/Property Name

APN

Property Owner

Size

Zoning

1 501 Asti Rd/SMART property

116-260-047

SMART

2.69-acres

PI

2 Asti Road (not in City limits)
3 101 ROW behind Clark

116-310-047

City
Caltrans

2.18-acres

N/A
N/A

4 Furber Park

116-320-033

City

5.79-acres

PI

5 442 W. Second St/City Park

001-051-023

City

6.91-acres

PI

Pros
Parking available, distance to
dwellings
City owned, distance to
dwellings
large area
City owned, park amenities
exists
City owned, park amenities
exists

N/A
PI

Annex process underway,
possibly combo memorial/dog
park, distance to dwellings,
property owner open to
memorial idea
City owned

6 28001 Hwy 101 (not yet in City)
7 Vintage Park

117-040-032
116-510-087

Petaluma Butane Dist. Inc
City

4.27-acres
1.90-acres

Item 6b
Cons
Not City owned
outside City limits
proximity to dwellings
proximity to dwellings
proximity to dwellings, not
included in master plan

Not city owned
proximity to dwellings
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Item 6d

© Bruce Damonte courtesy MidPen Housing. All rights reserved.
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INTRODUCTION

Since 1969, the State of California has
required each local government to
plan for its share of the state’s housing
needs for people of all income levels.
Through the Regional Housing Needs
Allocation (RHNA) process, every local
jurisdiction is assigned a number of
housing units representing its share of
the state’s housing needs for an eightyear period. State Housing Element
Law requires the Association of Bay
Area Governments (ABAG) to develop
a methodology for distributing the Bay
Area’s portion of the state housing needs
to local governments within the ninecounty region, including reporting on the
RHNA methodology. This report contains
the data and assumptions involved in
developing the final methodology, and it
also explains how the final methodology
takes into account key statutory factors
and meets five key objectives as outlined
in Housing Element Law.1

SONOMA

NAPA

SOLANO

MARIN
CONTRA COSTA
SAN
FRANCISCO
ALAMEDA

SAN
MATEO

SANTA CLARA
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ABOUT THE REGIONAL
HOUSING NEEDS ALLOCATION

Once it receives its allocation, each local government
must update the Housing Element of its General Plan and
its zoning to show how it plans to accommodate its RHNA
units and meet the housing needs in its community. It is in
the community’s Housing Element that local governments

make decisions about where future housing units could
be located and the policies and strategies for addressing
specific housing needs within a given jurisdiction, such as
addressing homelessness, meeting the needs of specific
populations, affirmatively furthering fair housing, or
minimizing displacement.3

Who is Responsible for RHNA?
Responsibility for completing RHNA is shared among
state, regional and local governments:
 he role of the State is to identify the total number of
• T
homes for which each region in California must plan
in order to meet the housing needs of people across
the full spectrum of income levels, from housing for

© Martin Klimek. All Rights Reserved.

The RHNA process identifies the total number of
housing units, separated into four affordability
levels, that every local government in the Bay
Area must plan to accommodate for the period
from 2023 to 2031.2 The primary role of the
RHNA methodology is to encourage a pattern of
housing growth for the Bay Area that meets the
needs of all residents.

ABOUT THE REGIONAL HOUSING NEEDS ALLOCATION RHNA
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5

very low-income households all the way to marketrate housing. This was developed by the California
Department of Housing and Community Development
(HCD) in 2020 and is known as the Regional Housing
Needs Determination (RHND).
 he role of the region is to allocate a share of the
• T
RHND to each local government in the region. As the
Council of Governments (COG) for the nine-county Bay
Area, ABAG is required to develop the methodology
for sharing the RHND among all cities, towns and
counties in the region. During 2019 and 2020, ABAG
developed the RHNA methodology in conjunction with
a committee of elected officials, city and county staff,
and stakeholders called the Housing Methodology
Committee (HMC).

6

© Tim Griffith courtesy SAHA. All Rights Reserved.

 he role of local governments is to participate in the
• T
development of the allocation methodology and to
update their Housing Elements to show how they will
accommodate their share of the RHND, following the
adoption of the final RHNA allocations. The Housing
Element must include an inventory of sites that have
been zoned for sufficient capacity to accommodate the
jurisdiction’s RHNA allocation for each income category.

RHNA Public Engagement and Outreach
ABAG has employed a variety of strategies to encourage
public participation to ensure the perspectives and
input of local governments, stakeholders, and members
of the public were represented throughout the RHNA
development process. ABAG provided opportunities
to learn about RHNA and provide input through regular 496
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SCHEDULE AND PROCESS FOR DEVELOPING RHNA
Major Milestones in the RHNA Process

2023–2031 RHNA DEVELOPMENT TIMELINE

• O
 ctober 2019: ABAG convened the Housing Methodology
Committee (HMC)
• J une 9, 2020: HCD provided ABAG with its determination
of total regional housing needs. HCD indicated that Bay
Area jurisdictions must plan for 441,176 units between
2023–2031.
 ctober 15, 2020: ABAG Executive Board approved the
• O
proposed methodology and draft subregion shares.
 ctober 25 – November 27, 2020: ABAG held a public
• O
comment period on the proposed methodology.
• J anuary 2021: ABAG Executive Board approved the draft
RHNA methodology and final subregional shares.
 ebruary 11, 2021: ABAG sent the draft RHNA methodology
• F
to HCD for review.
 pril 12, 2021: HCD sent letter confirming the draft RHNA
• A
methodology furthers the RHNA objectives.
 ay 20, 2021: ABAG Executive Board approved final RHNA
• M
methodology and draft RHNA allocations.
• J uly 9, 2021: Deadline for jurisdictions and HCD to appeal
a jurisdiction’s draft RHNA allocation.
 eptember 24 – October 29, 2021: ABAG Administrative
• S
Committee conducted a public hearing to consider appeals.
 ovember 12, 2021: ABAG Administrative Committee
• N
made final determinations on appeals.
 ecember 16, 2021: ABAG Executive Board conducts
• D
public hearing to adopt final RHNA plan.

2023 – 2031 RHNA Development Timeline
10/2019 to 9/2020
ABAG Housing Methodology
Committee (HMC) Monthly Meetings

2019
OCT.
NOV.
DEC.

10/2019
Methodology
Development Begins

2020
2/2020
Subregions Form

9/2020
Final HMC Meeting
10/2020 to 11/2020
Public Comment Methodology
1/2021
Final Subregion Shares
2/2021
Draft RHNA Methodology to
HCD for Review
4/2021
HCD Approves Draft RHNA Methodology

12/2021

ABAG Executive Board Approves
Final RHNA Plan

JAN.
FEB.
MAR.
APR.
MAY
JUNE
JULY
AUG.
SEPT.
OCT.
NOV.
DEC.

6/2020
HCD Regional Housing
Need Determination
10/2020
Proposed RHNA Methodology
+ Draft Subregion Shares

2021
JAN.
FEB.
MAR.
APR.
MAY
JUNE
JULY
AUG.
SEPT.
OCT.
NOV.
DEC.

2022
…
2023

5/2021
Final RHNA Methodology
+ Draft Allocation
Summer/Fall 2021
RHNA Appeals
11/2021
Final RHNA Allocation
January 31, 2023
Housing Element Due Date
497
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ABAG meetings that were open to the public, outreach to
local government elected officials and staff, and electronic
news blasts and postings to the ABAG website to notify
interested parties at decision points throughout the
process. ABAG's outreach and engagement activities are
described in more detail below.

ABAG Housing Methodology Committee

ABAG’s HMC approach stands out compared to most
other large Councils of Governments, going beyond the
legal requirements to facilitate dialogue and informationsharing among local government representatives and
stakeholders from across the Bay Area with crucial
expertise to address the region’s housing challenges. As
ABAG strives to advance equity and affirmatively further
fair housing, the agency sought to ensure a breadth
of voices in the methodology process, and expanded
the HMC to include additional members representing
social equity, labor, and philanthropy. Additionally, HMC
representatives were recruited via increased outreach.
The HMC held 12 meetings starting in October 2019
to formulate a recommended RHNA methodology.
Information about the topics discussed at the meetings is
available on the ABAG website.

8
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As it has for the past several RHNA cycles, ABAG
convened a Housing Methodology Committee (HMC) to
guide development of the methodology used to allocate
a share of the region’s total housing need to every local
government in the Bay Area. The HMC was comprised
of local elected officials, jurisdiction staff, and other
stakeholders from throughout the Bay Area.

498

The ABAG Regional Planning Committee (RPC) received
regular updates about the HMC’s deliberations and made
recommendations about RHNA to the ABAG Executive
Board, which took action at key points in the RHNA
process. To support the RPC’s role as a bridge between
the HMC and the Executive Board, the HMC included 12
committee members from the RPC.

Local Government Elected Officials and Staff

In addition to updates provided to the RPC and Executive
Board, ABAG conducted outreach to local elected officials
and staff using different methods, including:
•	Presentations to elected officials through existing
meetings, such as Mayors and Councilmembers
Conferences and League of California Cities meetings.
•	Presentations to existing planning director meetings
in each county and development of materials to assist
local planning staff in communicating about RHNA to
councils and boards.

© Karl Nielsen. All Rights Reserved.

ABAG Regional Planning Committee and
Executive Board
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9

•	General Assemblies in February 2020 and June 2020
that provided information designed for elected officials
about RHNA, Housing Elements, and Plan Bay Area
2050.
•	Webinars in December 2020 and January 2021 about
the Plan Bay Area 2050 Final Blueprint and Draft RHNA
Methodology.

Public

All meetings of the HMC, RPC, and Executive Board were
open to the public. Representatives of many housing
and land use stakeholder groups actively participated in
RHNA discussions. The public also had the opportunity
to provide input during the public comment period at the
meetings described above. Members of the public were
also invited to participate in the two webinars ABAG held
about the Draft RHNA Methodology.
ABAG also engaged Bay Area residents from traditionally
under-represented groups through a series of seven
focus groups organized in partnership with communitybased organizations throughout the region. In January
and February 2020 focus groups were held with Acterra,
Community Resources for Independent Living, Green
Hive, Sacred Heart Community Service, Sound of Hope
Radio Network, and West Oakland Environmental
Indicators Project. Focus group participants were asked
questions about regional housing issues in an interactive
setting and encouraged to discuss thoughts freely with
other participants. A summary of participants’ comments
was shared with the HMC and RPC to inform development
of the RHNA methodology.

10

Public Comment Period and Developing the Final
Methodology

The ABAG Executive Board approved release of the
proposed RHNA methodology for public comment on
October 15, 2020. As required by law, ABAG held a
public comment period from October 25 to November
27 and conducted a public hearing at the November 12
meeting of the ABAG Regional Planning Committee. The
comments received provided perspectives from over 200
local government staff and elected officials, advocacy
organizations, and members of the public.
In response to feedback received during the public
comment period, the RPC and Executive Board voted
to incorporate the “equity adjustment” as part of the
draft RHNA methodology approved in January 2021.
As required by law, ABAG submitted the draft RHNA
methodology to HCD for its review on February 11, 2021.
On April 12, 2021, HCD sent ABAG a letter confirming the
draft RHNA methodology furthers the RHNA objectives
(see Appendix 1 for the letter ABAG received from
HCD). The Executive Board approved the final RHNA
methodology and draft allocations (shown in Appendix 7)
at its meeting on May 20, 2021.
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In consultation with ABAG, HCD determined that the
Bay Area must plan for 441,176 new housing units from
2023 to 2031. This determination is based on population
projections produced by the California Department of
Finance (see Appendix 2 for the letter ABAG received
from HCD). Details of the RHND by income category
are shown in Table 1. This determination is based on
population projections produced by the California
Department of Finance and the application of specific
adjustments to determine the total amount of housing
needs for the region. The adjustments are a result of
recent legislation that sought to incorporate an estimate
of existing housing need by
requiring HCD to apply factors
related to a target vacancy rate,
the rate of overcrowding, and
the share of cost-burdened
households.5 The new laws
governing the methodology for
how HCD calculates the RHND
resulted in a significantly higher
number of housing units for which
the Bay Area must plan compared
to previous RHNA cycles.

Table 1: ABAG Regional Housing Needs Determination

from HCD

INCOME CATEGORY

PERCENT

Very Low*

25.9%

114,442

Low

14.9%

65,892

Moderate

16.5%

72,712

Above
Moderate

42.6%

188,130

100%

441,176

* Extremely Low

15.5%

TOTAL

HOUSING UNIT NEED

Included in “Very Low”
Income Category

© Bernard Andre. All Rights Reserved.
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THE FINAL RHNA METHODOLOGY
As noted previously, the purpose of the RHNA
methodology is to divide the RHND among Bay
Area jurisdictions. The methodology is a formula
that calculates the number of housing units
assigned to each city and county, and the formula
also distributes each jurisdiction’s housing unit
allocation among four affordability levels.

RHNA Statutory Objectives and Factors
Development of the RHNA methodology was guided
by the statutory requirements that the RHNA meet
five objectives6 and be consistent with the forecasted
development pattern from Plan Bay Area 2050.7 The five
statutory objectives of RHNA can be summarized as:
Objective 1: Increase housing supply and mix of housing
types, tenure and affordability in all cities and counties in
an equitable manner.
Objective 2: Promote infill development and socioeconomic equity, protect environmental and agricultural
resources, encourage efficient development patterns and
achieve greenhouse gas emissions reduction targets.
 bjective 3: Promote improved intraregional jobsO
housing relationship, including balance between lowwage jobs and affordable housing.
 bjective 4: Balance disproportionate household income
O
distributions (more high-income RHNA to lower-income
areas and vice-versa).
Objective 5: Affirmatively further fair housing.

12

Since the last RHNA cycle (2015 to 2023), the State has
made several changes to the laws that govern the RHNA
process, including modifications to the objectives that the
RHNA allocation must meet. Changes include highlighting
the importance of specifically addressing the balance
between low-wage jobs and homes affordable to lowwage workers (known as jobs-housing fit) when looking
at improving the jobs-housing relationship as part of
Objective 3 as well as considering achievement of the
region’s greenhouse gas emissions reduction target when
promoting infill development and socioeconomic equity as
part of Objective 2. However, the most notable addition is
Objective 5, the new requirement to “affirmatively further
fair housing,” which focuses on overcoming patterns
of segregation and fostering inclusive communities.8
This new requirement applies to RHNA as well as local
government Housing Element updates. While RHNA has
always focused on increasing access to housing for all, the
new statutory requirements make this commitment to fair
housing a more explicit aspect of the RHNA process and
Housing Element updates.
In addition to meeting the objectives outlined above,
State Housing Element Law requires ABAG to consider
a specific set of factors in the development of the RHNA
methodology. The law also requires ABAG to survey its
member jurisdictions to gather information on the factors
that must be considered for inclusion in the methodology.9
As part of the new requirement related to affirmatively
furthering fair housing, ABAG included questions in the
survey about local governments’ issues, strategies and
actions related to achieving fair housing goals.
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As a complement to these survey questions, ABAG staff
also reviewed the fair housing reports that jurisdictions
submit to the federal government if they receive block
grant funding from the U.S. Department of Housing and
Urban Development. ABAG opened an online survey
to all jurisdictions in the region from January-February
2020 and received 72 responses, a response rate of 66
percent.10 ABAG staff reviewed the survey responses as
well as other relevant data to inform the development of
a methodology that achieves the objectives outlined in
state statute.
Housing Element Law also identifies several criteria that
cannot be used as the basis for a determination of a
jurisdiction’s share of the regional housing need.
These include:
1.	Any ordinance, policy, voter-approved measure or
standard of a city or county that directly or indirectly
limits the number of residential building permits issued
by a city or county.
2.	Prior underproduction of housing in a city or county
from the previous regional housing need allocation.

More information about how the final RHNA methodology
furthers the objectives and addresses the methodology
factors in Housing Element Law is provided in the RHNA
Statutory Objectives and Factors section.

MIchele Stone, MTC

3.	Stable population numbers in a city or county from the
previous regional housing needs cycle.
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Final RHNA Methodology Performance
Evaluation

© Bruce Damonte courtesy MidPen Housing. All Rights Reserved.

As noted previously, Housing Element Law requires that
the RHNA methodology meet five statutory objectives
and that it be consistent with the forecasted development
pattern from Plan Bay Area 2050. In January 2021, the
Plan Bay Area 2050 Final Blueprint was approved by the
ABAG Executive Board and Metropolitan Transportation
Commission (MTC) as the Preferred Alternative for the
Environmental Impact Report.

Working with the HMC, ABAG-MTC staff developed a set
of performance evaluation metrics that provide feedback
about how well methodology options addressed the five
statutory objectives for RHNA and furthered regional
planning goals. Each metric corresponds to one of the
five RHNA statutory objectives and the metrics selected
were primarily based on the analysis conducted by HCD
in evaluating the RHNA methodologies completed by
other regions in California.11 Appendix 3 describes the
evaluation metrics in more detail and demonstrates that
the final RHNA methodology performs well in advancing
the five statutory objectives of RHNA.
ABAG-MTC staff also developed a framework for
evaluating consistency between RHNA and Plan Bay
Area 2050. This approach compares the 8-year RHNA
allocations to the 35-year housing growth from the Plan
Bay Area 2050 Final Blueprint at the county and subcounty geographies used in the plan. If the 8-year growth
level from RHNA does not exceed the 35-year housing
growth level at either of these geographic levels, then
RHNA and Plan Bay Area 2050 will be determined to be
consistent. Staff evaluated the final RHNA methodology
using this approach and determined that the RHNA
allocation is consistent with Plan Bay Area.12
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The Final RHNA Methodology
Figure 1 (below) provides an overview of the final RHNA
methodology, which includes three primary components:
the baseline allocation, factors and weights, and the
equity adjustment.

1. Baseline allocation: 2050 Households (Final
Blueprint)

The baseline allocation is used to assign each jurisdiction
a beginning share of the RHND. The baseline allocation
is based on each jurisdiction’s share of the region’s total

households in the year 2050 from the Plan Bay Area
2050 Final Blueprint.13 Using the 2050 Households (Final
Blueprint) baseline takes into consideration the number
of households that are currently living in a jurisdiction as
well as the number of households expected to be added
over the next several decades. The HMC preferred using
2050 Households as the baseline because it provides a
middle ground between using a baseline based on the
current number of households and a baseline based on
forecasted housing growth from the Plan Bay Area 2050
Final Blueprint.

Figure 1: Final Methodology Overview
STEP 1:
Group RHND
by income

STEP 2: Factor
weight = units
allocated by
factor

STEP 3:
Calculate
jurisdiction’s
units from
each factor

STEP 4:
Apply equity
adjustment

(AHOAs)

(JPA)

(JPT)

(AHOAs)

(JPA)

S h a r e o f h o u s e h o l d s i n Ye a r 2 0 5 0 f r o m P l a n B a y A r e a 2 0 5 0 F i n a l B l u e p r i n t

Equity Adjustment redistributes lower-income units to ensure all 49 jurisdictions identified as exhibiting above average racial and
economic exclusion receive an allocation of lower-income units that is at least proportional to its share of households in 2020

TOTAL
JURISDICTION
ALLOCATION
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2. F
 actors and weights for allocating units by
income category

Table 2 below shows the factors and weights selected
for the RHNA methodology. The methodology includes
one set of factors and weights for allocating very low- and
low-income units and a second set of factors and weights
for allocating moderate- and above-moderate units.
The number of units allocated to each jurisdiction using
these two formulas are added together to determine that
jurisdiction’s total allocation.

Table 2: Factors & Weights for Final RHNA Methodology

VERY LOW and
LOW UNITS

MODERATE and
ABOVE MODERATE UNITS

15%

Job Proximity – Auto

60%

15%

Job Proximity – Transit

16

40%	Access to High
Opportunity Areas

Job Proximity – Auto

Each factor represents data related to the methodology’s
policy priorities: access to high opportunity areas and
proximity to jobs. Determining a factor’s impact starts
with calculating the jurisdiction’s raw score for a factor. For
Access to High Opportunity Areas, the raw score is the
share of households in a jurisdiction in High or Highest
Resource census tracts. The raw score for job proximity is
the share of the region’s jobs that can be accessed from a
jurisdiction in either a 30-minute auto or 45-minute transit
commute. Table 3 (pages 17-18) provides more detail
about the data and assumptions for each factor.
A factor’s effect on a jurisdiction’s allocation depends
on how the jurisdiction scores on the factor relative to

© Noah Berger. All Rights Reserved.

70%	Access to High
Opportunity Areas

The weight assigned to each factor (i.e., the percentages
shown in Table 2) represents the factor’s relative
importance in the overall allocation. The weight
determines the share of the region’s housing needs that
will be assigned by that particular factor.
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Table 3: Allocation Factor Data and Assumptions

ACCESS TO HIGH OPPORTUNITY AREAS
Overview

The Access to High Opportunity Areas factor received the most consistent support from
the HMC throughout the methodology development process. This factor allocates more
housing units to jurisdictions with a higher percentage of households living in areas
labelled High Resource or Highest Resource on the 2020 Opportunity Map produced by
HCD and the California Tax Credit Allocation Committee (TCAC).14 The Opportunity Map
stems from HCD’s policy goals to avoid further segregation and concentration of poverty
and to encourage access to opportunity through affordable housing programs. The map
uses publicly available data sources to identify areas in the state whose characteristics
have been shown by research to support positive economic, educational, and health
outcomes for low-income families and their children. The Access to High Opportunity
Areas factor directly addresses the RHNA objective to affirmatively further fair housing by
increasing access to opportunity and replacing segregated living patterns.15 Although this
factor does not explicitly incorporate racial demographics, it has the potential to expand
housing opportunities for low-income households and people of color in more places
where these communities have historically lacked access. Another practical strength of
this factor is that HCD has consistently used the Opportunity Map to assess whether other
regions’ RHNA methodologies meet the objective to affirmatively further fair housing.

Impact

More housing units allocated to jurisdictions with the most access to opportunity.

Definition

The percentage of a jurisdiction’s households living in census tracts labelled High
Resource or Highest Resource based on opportunity index scores.

Data Source

HCD/TCAC 2020 Opportunity Maps
Note: The original Opportunity Map methodology required that 40 percent of tracts
designated as rural within each county are labelled as High or Highest Resource.
However, all non-rural tracts in a region are compared to each other, not just to other
tracts in the same county, and the tracts with opportunity index scores in the top 40
percent among all non-rural tracts are labelled High or Highest Resource. Staff from
UC Berkeley’s Othering and Belonging Institute, who prepared the opportunity index
data for TCAC and HCD, issued a recalculation of the opportunity index to ABAG/MTC
staff for use in the RHNA methodology. In the recalculation, all Bay Area census tracts
are compared to each other, so rural areas are now compared to all other tracts in the
region instead of solely to other rural tracts in the same county. This recalculation mostly
affected Solano and Sonoma Counties, which had fewer tracts classified as High or
Highest Resource as a result.
Table 3 continued on next page
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Table 3: Allocation Factor Data and Assumptions (continued)

JOB PROXIMITY
Overview

The two factors based on job proximity (Job Proximity – Auto and Job Proximity – Transit)
consider the relationship between jobs and transportation. Job Proximity – Auto is based
on jobs that can be accessed from a jurisdiction by a 30-minute auto commute, while
Job Proximity – Transit is based on jobs that can be accessed from a jurisdiction within
a 45-minute transit commute. These factors encourage more housing in jurisdictions
with easier access to the region’s job centers. Additionally, these factors use a commute
shed to measure job access rather than solely considering the jobs present within a
jurisdiction’s boundaries. Using a commute shed intends to better capture the lived
experience of accessing jobs irrespective of jurisdiction boundaries. Housing and job
markets extend beyond jurisdiction boundaries—in most cities, a majority of workers work
outside their jurisdiction of residence, and demand for housing in a particular jurisdiction
is substantially influenced by its proximity and accessibility to jobs in another community.

Impact

More housing allocated to jurisdictions with easier access to region’s job centers.

Definition

•	
Job Proximity – Auto: Share of region’s total jobs that can be accessed from a
jurisdiction by a 30-minute auto commute during the morning peak period.
Assumes single-occupant vehicle drivers who decline the use of Express Lanes.
•	
Job Proximity – Transit: Share of region’s total jobs that can be accessed from a
jurisdiction by a 45-minute transit commute during the morning peak period.
Assumes transit users can choose from all modes available to them to get between
home and work.

Data Source

MTC, Travel Model One, Model Run 2015_06_002 (Source: Plan Bay Area 2040, 2017)

other jurisdictions in the region. A jurisdiction with an
above-average score on a factor would get an upwards
adjustment, whereas a city with a below-average score on
a factor would get a downwards adjustment relative to the
baseline allocation.
By design, the factors are placed on the same scale so
a factor can modify the baseline in the range from 50

18

percent to 150 percent: Jurisdictions scoring at the top
for the region will get baseline share times 1.5, while
jurisdictions scoring at the bottom for the region will get
baseline share times 0.5. This scaling approach helps
distribute RHNA units throughout the region by ensuring
that even a jurisdiction with a low score gets an allocation
from each factor and placing a limit on how many units
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can be assigned to a jurisdiction with a high score. A
jurisdiction that receives a low score on a factor will have
few units allocated based on that factor compared to
other jurisdictions in the region.
Appendix 4 shows the impact that each factor has on each
jurisdiction’s baseline allocation from the Plan Bay Area
2050 Final Blueprint. As noted previously, a jurisdiction’s
raw factor score is rescaled to a range of 0.5 to 1.5. Each
jurisdiction’s baseline allocation is then multiplied by its
scaled factor score. The final step is to adjust the scaled
factor scores for all jurisdictions to ensure they sum to 100
percent (see the column “Factor Distribution: Adjusted
Baseline Rescaled to 100%”). This re-scaling step is
necessary to ensure the methodology allocates the exact
number of housing units in each income category that was
assigned by HCD in the RHND.

Appendix 5 shows the number of units, by income
category, that each jurisdiction receives as a result of
each factor in the methodology. This table also shows the
impact of the equity adjustment (described in more detail
below) on the very low- and low-income allocations for
every jurisdiction.

3. Equity Adjustment

The equity adjustment identifies 49 jurisdictions that
exhibit racial and socioeconomic demographics that
differ from the regional average using a composite score
developed by several members of the HMC. The purpose
of the equity adjustment is to ensure that each of these 49
jurisdictions receives an allocation of lower-income units
that is at least proportional to its share of the region’s total
households in 2020. For example, if a jurisdiction had two
509
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percent of existing households, it would receive at least
two percent of the very low- and low-income RHNA units.

20

© Karl Nielsen. All Rights Reserved.

The composite score is calculated by adding together
the jurisdiction’s divergence index score16 (which
measures segregation by looking at how much local racial
demographics differ from the region) and the percent
of the jurisdiction’s households with household incomes
above 120 percent of the area median income (AMI).
Jurisdictions with a composite score greater than the
median score for the region are included in the group of
“exclusionary” jurisdictions. Accordingly, a jurisdiction
does not necessarily need to have an extremely high

divergence score or percent of households above
120 percent AMI to be considered “exclusionary,” as a
jurisdiction’s composite score only needs to be in the top
half for all Bay Area jurisdictions.
The equity adjustment excludes five jurisdictions who have
composite scores above the region's median, but median
incomes in the bottom quartile for the region. These
jurisdictions were excluded from the equity adjustment
to avoid directing additional lower-income RHNA units to
jurisdictions with racial demographics that are different
than the rest of the region but that already have a high
share of lower-income households.
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Appendix 6 shows the calculations for the composite
score used to identify the 49 jurisdictions that exhibit racial
and socioeconomic demographics that differ from the
regional average. It also shows the effects of the equity
adjustment on each jurisdiction’s allocation of lowerincome units. Of the 49 jurisdictions, 31 receive allocations
that meet the equity adjustment’s proportionality
threshold based on the methodology’s factors and
weights that emphasize access to high opportunity
areas. The allocations for these 31 jurisdictions do not
change as a result of the equity adjustment. The other 60
jurisdictions in the region see reductions in their lowerincome allocations (and thus their total allocations) as units
are shifted to the 18 jurisdictions whose allocations are
increased as a result of the equity adjustment.

© Julio Cesar courtesy BRIDGE Housing. All Rights Reserved.

The equity adjustment is the last step in the allocation
methodology, and is applied after the methodology's
factors and weights are used to determine a jurisdiction's
allocation by income category. If the allocation of lowerincome RHNA units to one of the 49 jurisdictions identified
by the equity adjustment's composite score does not meet
the equity adjustment's proportionality threshold, then
lower-income units are redistributed from the remaining
60 jurisdictions in the region to increase that jurisdiction’s
lower-income allocation until it is proportional. Each
jurisdiction in this group has its allocation of lower-income
units reduced in proportion to its share of the total lowerincome units among the jurisdictions in the group of
60. The equity adjustment does not have any effect on
moderate- and above moderate-income units.
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RHNA APPEALS PROCESS

The Appeals Procedures provide an overview of the
statutory procedures and bases for an appeal and outline
ABAG’s policies for conducting the public hearing. This
document and other materials related to the appeals
process are on the ABAG website at https://abag.
ca.gov/our-work/housing/rhna-regional-housing-needsallocation/2023-2031-rhna-appeals-process.
On May 25, 2021, ABAG notified each local jurisdiction,
HCD, and members of the public about adoption of
the draft RHNA allocations and initiation of the appeals
period. The email to jurisdictions included a link to the
ABAG 2023-2031 RHNA Appeals Procedures.

Appeals Submitted by Local Jurisdictions
ABAG received appeals from 27 Bay Area jurisdictions
(with one jurisdiction submitting two separate appeals)
during the 45-day appeals period from May 25, 2021 to
July 9, 2021. On July 16, 2021, ABAG posted all appeal
materials received from local jurisdictions on its website
and distributed them to each local jurisdiction, HCD and

22

© Noah Berger. All Rights Reserved.

Government Code Section 65584.05 identifies a limited
and narrow set of circumstances where a jurisdiction
can appeal a draft RHNA allocation. On May 20, 2021,
following approval of the final RHNA methodology and
draft allocations, the ABAG Executive Board approved
the ABAG 2023-2031 RHNA Appeals Procedures. The
Executive Board also delegated authority to the ABAG
Administrative Committee to conduct the required public
hearing for considering RHNA appeals and to make the
final determinations on the appeals.

members of the public consistent with Government Code
Section 65584.05(c).

Public Comments on Appeals
During the public comment period from July 16, 2021 to
August 30, 2021, ABAG received nearly 450 comments
from local jurisdictions, HCD, regional stakeholders, and
members of the public on the 28 appeals submitted. On
September 1, 2021, ABAG posted all comments received
during the comment period on its website.

Notice of Appeals Public Hearing
Also on September 1, 2021, ABAG distributed the public
comments and the public hearing schedule to each local
jurisdiction, HCD and members of the public. This ensured
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that each jurisdiction that submitted an appeal received
notice of the public hearing schedule at least 21 days
in advance, consistent with Government Code Section
65584.05(d). Between August 29 and September 3, 2021,
legal notices announcing the public hearing schedule were
posted on the ABAG website and published in multiple
languages in newspapers in all nine Bay Area counties.

to the arguments or evidence that ABAG-MTC staff
presented. After these presentations, members of the
public could provide comments prior to discussion by
the Administrative Committee. Committee members
considered all documents submitted and all public
comments prior to taking a preliminary vote on the
jurisdiction’s appeal.

Appeals Public Hearing at ABAG
Administrative Committee

Final Determinations on Appeals

The ABAG Administrative Committee conducted the
public hearing to consider the RHNA appeals. Each
jurisdiction’s appeal was considered at one of six meetings
on the following dates:
• September 24, 2021
• September 29, 2021
• October 8, 2021
• October 15, 2021
• October 22, 2021
• October 29, 2021.
The jurisdiction, HCD, other local jurisdictions and the
public could submit comments related to the appeal. Per
ABAG’s adopted appeals procedures, during the hearing,
the jurisdiction that submitted the appeal could present
the bases for the appeal and information to support
the arguments to the committee. The jurisdiction’s
presentation was followed by a response from ABAGMTC staff, consistent with the information provided in the
written staff report. Then, the applicant could respond

The ABAG Administrative Committee met on November
12, 2021, to take final action to ratify the preliminary
decisions it made on each appeal during the public
hearing. Documents related to the final determination for
all appeals is available on the ABAG website.
The ABAG Administrative Committee denied all appeals
submitted by local jurisdictions, with the exception of
the appeal submitted by the County of Contra Costa.
The Administrative Committee partially granted the
County's appeal because an area annexed to Pittsburg
in 2018 (LAFCO 17-08) was incorrectly included as part
of unincorporated Contra Costa County in the Plan
Bay Area 2050 Final Blueprint. Reducing the County’s
total households in 2050 (the baseline allocation for
RHNA methodology) by the 412 households that the
Final Blueprint forecasted in that area results in a
reduction in the County’s total RHNA of 35 units. As
allowed by Government Code Section 65584.05(e)(1),
the Administrative Committee determined that these 35
RHNA units should be transferred to the City of Pittsburg.
This transfer of units is reflected in the final RHNA
allocations issued by ABAG on November 19, 2021.
RHNA APPEALS PROCESS RHNA
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THE FINAL RHNA ALLOCATION

ABAG issued the final RHNA allocations on November 19, 2021. The final allocations reflect the ABAG Administrative Committee's
decision to partially grant the appeal filed by the County of Contra Costa, which affected the final allocations for the County and the
City of Pittsburg.
The ABAG Executive Board will consider final approval of the final RHNA allocations on December 16, 2021.

Table 4: Final RHNA Allocations
VERY LOW INCOME

Jurisdiction

(<50% of Area
Median Income)

LOW INCOME

(50-80% of Area
Median Income)

MODERATE INCOME
(80-120% of Area
Median Income)

ABOVE MODERATE
INCOME
(>120% of Area
Median Income)

TOTAL

ALAMEDA COUNTY
1,421

818

868

2,246

5,353

308

178

175

453

1,114

Berkeley

2,446

1,408

1,416

3,664

8,934

Dublin

1,085

625

560

1,449

3,719

451

259

308

797

1,815

Fremont

3,640

2,096

1,996

5,165

12,897

Hayward

1,075

617

817

2,115

4,624

Livermore

1,317

758

696

1,799

4,570

464

268

318

824

1,874

6,511

3,750

4,457

11,533

26,251

163

94

92

238

587

1,750

1,008

894

2,313

5,965

862

495

696

1,802

3,855

1,251

721

763

1,976

4,711

862

496

382

988

2,728

Alameda
Albany

Emeryville

Newark
Oakland
Piedmont
Pleasanton
San Leandro
Unincorporated Alameda County
Union City
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VERY LOW INCOME

Jurisdiction

(<50% of Area
Median Income)

LOW INCOME

(50-80% of Area
Median Income)

MODERATE INCOME
(80-120% of Area
Median Income)

ABOVE MODERATE
INCOME
(>120% of Area
Median Income)

TOTAL

CONTRA COSTA COUNTY
Antioch

792

456

493

1,275

3,016

Brentwood

402

232

247

641

1,522

Clayton

170

97

84

219

570

Concord

1,292

744

847

2,190

5,073

Danville

652

376

338

875

2,241

El Cerrito

334

192

241

624

1,391

Hercules

344

198

126

327

995

Lafayette

599

344

326

845

2,114

Martinez

350

201

221

573

1,345

Moraga

318

183

172

445

1,118

Oakley

279

161

172

446

1,058

Orinda

372

215

215

557

1,359

Pinole

121

69

87

223

500

Pittsburg

516

296

346

894

2,052

Pleasant Hill

566

326

254

657

1,803

Richmond

840

485

638

1,651

3,614

San Pablo

173

100

132

341

746

San Ramon

1,497

862

767

1,985

5,111

Unincorporated Contra Costa

2,072

1,194

1,211

3,133

7,610

Walnut Creek

1,657

954

890

2,304

5,805

515
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VERY LOW INCOME

Jurisdiction

(<50% of Area
Median Income)

LOW INCOME

(50-80% of Area
Median Income)

MODERATE INCOME
(80-120% of Area
Median Income)

ABOVE MODERATE
INCOME
(>120% of Area
Median Income)

TOTAL

MARIN COUNTY
49

28

23

60

160

Corte Madera

213

123

108

281

725

Fairfax

149

86

71

184

490

Larkspur

291

168

145

375

979

Mill Valley

262

151

126

326

865

Novato

570

328

332

860

2,090

34

20

16

41

111

San Anselmo

253

145

121

314

833

San Rafael

857

492

521

1,350

3,220

Sausalito

200

115

114

295

724

Tiburon

193

110

93

243

639

1,100

634

512

1,323

3,569

112

65

75

194

446

31

19

19

50

119

Napa

504

291

319

825

1,939

St. Helena

103

59

26

66

254

Unincorporated Napa

369

213

120

312

1,014

19

11

12

30

72

20,867

12,014

13,717

35,471

82,069

Belvedere

Ross

Unincorporated Marin

NAPA COUNTY
American Canyon
Calistoga

Yountville

SAN FRANCISCO COUNTY
San Francisco (city)
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VERY LOW INCOME

Jurisdiction

(<50% of Area
Median Income)

LOW INCOME

(50-80% of Area
Median Income)

MODERATE INCOME
(80-120% of Area
Median Income)

ABOVE MODERATE
INCOME
(>120% of Area
Median Income)

TOTAL

SAN MATEO COUNTY
Atherton

94

54

56

144

348

Belmont

488

281

283

733

1,785

Brisbane

317

183

303

785

1,588

Burlingame

863

497

529

1,368

3,257

44

25

37

96

202

1,336

769

762

1,971

4,838

East Palo Alto

165

95

159

410

829

Foster City

520

299

300

777

1,896

Half Moon Bay

181

104

54

141

480

Hillsborough

155

89

87

223

554

Menlo Park

740

426

496

1,284

2,946

Millbrae

575

331

361

932

2,199

Pacifica

538

310

291

753

1,892

73

42

39

99

253

1,115

643

789

2,041

4,588

San Bruno

704

405

573

1,483

3,165

San Carlos

739

425

438

1,133

2,735

San Mateo

1,777

1,023

1,175

3,040

7,015

South San Francisco

871

502

720

1,863

3,956

Unincorporated San Mateo

811

468

433

1,121

2,833

90

52

52

134

328

Colma
Daly City

Portola Valley
Redwood City

Woodside

517
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VERY LOW INCOME

Jurisdiction

(<50% of Area
Median Income)

LOW INCOME

(50-80% of Area
Median Income)

MODERATE INCOME
(80-120% of Area
Median Income)

ABOVE MODERATE
INCOME
(>120% of Area
Median Income)

TOTAL

SANTA CLARA COUNTY
Campbell

752

434

499

1,292

2,977

Cupertino

1,193

687

755

1,953

4,588

Gilroy

669

385

200

519

1,773

Los Altos

501

288

326

843

1,958

Los Altos Hills

125

72

82

210

489

Los Gatos

537

310

320

826

1,993

1,685

970

1,131

2,927

6,713

53

30

31

79

193

262

151

174

450

1,037

Mountain View

2,773

1,597

1,885

4,880

11,135

Palo Alto

1,556

896

1,013

2,621

6,086

San Jose

15,088

8,687

10,711

27,714

62,200

2,872

1,653

1,981

5,126

11,632

454

261

278

719

1,712

2,968

1,709

2,032

5,257

11,966

828

477

508

1,312

3,125

Milpitas
Monte Sereno
Morgan Hill

Santa Clara
Saratoga
Sunnyvale
Unincorporated Santa Clara

518

28

ABAG FINAL REGIONAL HOUSING NEEDS ALLOCATION (RHNA) PLAN: SAN FRANCISCO BAY AREA, 2023-2031

VERY LOW INCOME
(<50% of Area
Median Income)

Jurisdiction

LOW INCOME

(50-80% of Area
Median Income)

MODERATE INCOME
(80-120% of Area
Median Income)

ABOVE MODERATE
INCOME
(>120% of Area
Median Income)

TOTAL

SOLANO COUNTY
Jurisdictions in Solano County formed a subregion to complete a separate RHNA process on behalf of all jurisdictions in the county. The
Solano Subregion adopted its final RHNA allocations on November 18, 2021. For more information see https://www.solanocounty.com/
depts/rm/planning/regional_housing_needs_allocation_and_housing_element.asp
2,803

1,612

1,832

4,745

10,992

Cloverdale

74

43

45

116

278

Cotati

60

34

39

101

234

Healdsburg

190

109

49

128

476

Petaluma

499

288

313

810

1,910

Rohnert Park

399

230

265

686

1,580

Santa Rosa

1,218

701

771

1,995

4,685

Sebastopol

55

31

35

92

213

Sonoma

83

48

50

130

311

1,036

596

627

1,622

3,881

385

222

108

279

994

114,442

65,892

72,712

188,130

441,176

Solano Subregion

SONOMA COUNTY

Unincorporated Sonoma
Windsor
TOTAL

519

FINAL ALLOCATION RHNA

29

Jurisdiction
2: Final RHNA Allocations
GrowthFigure
Rate
Clvrdl
9%
Compared
to
Jurisdiction
growth
rate from 2020
households
as a result of 2023-2031 RHNA
Clstg
Wndsr
Hldsbrg
Unc Sln
10%
2020 Households
8%
8%
15%
Unc Np
St. Hln
Snt Rs
Vcvll
8%
7%
10% Rhnrt Clvrdl
6%
Yntvll
Dxn
Frfld
7%
Prk
8%
Clstg
6%
10%
Np
Solano
County
8%
Snm Wndsr
Ctt Hldsbrg
Ssn Cty
7%Hln 6%
10%
11%
Amrcn St.
Subregion
Unc7%
Np
7%
9%
Snt Rs
Unc Snm
Cnyn
R Vst
Bnc 11%
10%
150% Unc Mrn 7% Ptlm
7%
Yntvll
Rhnrt
8%
9%
5%Solano County
8%
Sbstpl
Vllj 7%
14%
Prk
Solano
County
6%
Nvt
Np
Subregion
9%
Ctt
Snm 8%
Subregion
10%
Amrcn 7%
Sn Rfl
Sn Anslm
8%
6%
Pttsbrg
Hrcls
Cnyn
Ptlm
12%
14%
8%
8%
Rss Unc Mrn
Frfx
7%
8%
Antch
Mrtnz
Sn Pbl
14% 13%
15%
7%
9%
9%
Tbrn
Lrkspr
Nvt
50%
Okly
Cncrd
Pnl
Rchmnd
16%
17%
10%
8%
9%
9%
11%
Crt Mdr
Sn Anslm
Sn Rfl
Ornd
El Crrt
HrclsClytn
Pttsbrg
18% 16%
14%
17% Plsnt
11%
Blvdr
Mll Vlly Frfx
12% 15% Brntwd
9%
Rss
Lfytt
Sn Pbl Hll
Mrtnz
Antch
17%
13% 15%
13%
8%
17%
Albny
Sslt Lrkspr
8% 14% Wlnt Crk
9%
9%
Tbrn
Mrg
18%
Cncrd
Rchmnd
Pnl
Okly
17%
16%
16%
18% Unc Cntr
19%
Emryvll
11%
10%
7%
9%
Crt Mdr
Dnvll
30%
23%
El Crrt
Clytn
Ornd Cst
14%
18%
Brkly
10%
13%
14%
20%
Sn
Rmn
Mll Vlly
Blvdr
Plsnt
16%
Lfytt 17%
Brntwd
Sn 14%
Pdmnt
Almd
17%
Hll
22%
8%
Albny
Sslt
Frncsc
16%
16%
Brsbn
13% Wlnt Crk
Mrg
Hywrd
Oklnd
17%
17%
20%
147%
20%
18%
Emryvll 9%
Unc Cntr
17%
Dly Cty
Dnvll
Dbln
Sn Lndr
27%
Cst
15%
14%
Brkly 17%
10%
Sn
Brn
Clm
25%
Sn Rmn 13%
Lvrmr
Frmnt
19%
42% Sth Sn 14%
Sn Fstr Cty
18%
Pdmnt13%
Almd 20%
Frncsc Frncsc
Plsntn
Unn17%
Cty
16%
15%
Brsbn
19% Hllsbrgh
17%
11%
Blmnt
Pcfc
Oklnd
Hywrd
22%
84%
Unc Almd
Nwrk
16% Dly Cty 17%
14%
16%
10%
13%
Brlngm
Mllbr
Dbln
Sn Lndr9%
15%
17%
13%
Hlf Mn 29%
Clm 28%
Sn Brn
Sn Crls
Sn Mt
Frmnt
Lvrmr
By
41%
20%
Mlpts
20%
17% Sth Sn 21%
Est
17%
14%
FstrPlCty
8%
Rdwd
Cty
Wdsd
31%
Frncsc
Unn
Cty
Plsntn
Alt
15%
Snt Clr
16%
Prtl
18% Hllsbrgh 12%
13%
22%
Blmnt
Pcfc 17%
Mnl Prk
26%
Nwrk
Unc Almd
Vlly
17%
14%
15%
Mntn
Vw
23%
13%
10%
Brlngm 33%
14% Athrtn
Mllbr
Sn Js
Pl26%
Alt
27%
Hlf Mn
Unc
Sn 13%
Sn Mt 36% Sn Crls 21%
By
Mt
Mlpts
Snnyvl
Ls18%
Alts
23% Est Pl Glry
11%
14%
15%
Wdsd
9%
31%
Ls Alts 20% Rdwd Cty23%
Alt
Mrgn Hll
Snt Clr
16%
15%
Prtl Cprtn
Hlls
11%Unc Snt
31% Mnl Prk 8%
25%
Vlly
18%
Cmpbll
Srtg
Mntn
23%
Clr Vw
14%
19% Athrtn 23%
32%
16%
Mnt
Srn
Pl
Alt
Sn Js
15%
Unc Sn 14%
22%
19%
Mt
LsLs
Gts
Alts
Glry
Snnyvl
15%
13%
10%
11%
21%
Ls Alts 18%
Cprtn
Mrgn Hll
Hlls
23%
7% Unc Snt
17%
Cmpbll
Srtg
Clr
18%
16%
12%
Mnt Srn
15%strategies for
Note: The ABAG Executive Board and MTC Commission adopted changes to the
Ls Gts
the Plan Bay Area 2050 Final Blueprint in September 2020. The changes adopted at that time
16%
0%

150.0%

50.0%

30.0%

25.0%

20.0%

15.0%

10.0%

0.0%

30

Sbstpl
12%

JURISDICTION GROWTH RATE

Unc Snm
10%

will affect information about total households in Year 2050 from the Final Blueprint;
updated data will be available in December 2020. As this information from the Blueprint is
used as the baseline allocation for the proposed RHNA methodology, updates in the Final
Blueprint could lead to changes in the ultimate allocations. Data from the Final Blueprint
will be integrated into the Draft RHNA Methodology slated for the end of 2020.
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Growth (Units)

Figure 3: Final
RHNA Allocations
Jurisdiction
Clvrdl
0.3k
Growth
JurisdictionHldsbrg
total allocation
of Clstg
2023-2031
Wndsr
Unc RHNA
Sln
0.2k
0.7k
0.4k
1.0k
Unc Np
St. Hln
In Units
Unc Snm
Snt Rs
Vcvll

0.8k
0.2k
2.0k
Yntvll
Rhnrt Clvrdl
Frfld
Dxn
0.1k
Prk
0.3k
Clstg
3.6k
0.4k
Np
1.3k
Snm Wndsr
Ctt Hldsbrg
Ssn
Cty
0.1k
Amrcn 2.1k
0.3k
1.0k
0.3k 0.5k
100,000
0.6k
St. Hln
Unc
Np
Cnyn
Unc Snm Ptlm Snt Rs
R Vst
Bnc 1.0k
0.3k
100,000 Unc Mrn 3.9k 2.1k 4.7k Rhnrt
0.5k
0.2k
0.9k
Yntvll
Sbstpl
3.8k
Vllj
0.1k
Prk
Nvt
Solano County
3.2k
0.2k
Np
1.6k
2.1k
Ctt
Snm
Subregion
1.9k
Sn Rfl
Sn Anslm
Amrcn
0.2k
0.3k
Pttsbrg
Hrcls
2.8k
0.7k
Cnyn
Ptlm
1.6k
0.7k
Rss Unc Mrn
Frfx
1.9k
Sn Pbl 0.4k
Mrtnz
Antch
0.1k 3.6k
0.5k
20,000
0.8k
1.4k
2.5k
Tbrn
Lrkspr
Nvt
20,000
Rchmnd
Pnl
Okly
Cncrd
0.6k
1.0k
2.1k
4.2k
0.6k
0.9k
3.9k
Crt Mdr
Sn Anslm
Sn Rfl
Ornd
El Crrt
Clytn
0.7k
Hrcls 0.6k
Pttsbrg
1.1k Plsnt
1.2k
0.8k
3.2k
Mll Vlly
Blvdr
1.0k
2.0k
Lfytt
Brntwd
Rss
0.8k Frfx
0.2k
Hll
Sn Pbl
Mrtnz1.5k
Antch
1.7k
Albny
Sslt
0.1k
0.5k
1.9k
Wlnt 1.3k
Crk
Mrg
0.7k
3.0k
Tbrn1.2k
0.7k Lrkspr
Cncrd
Rchmnd
Pnl
Okly
5.7k Unc Cntr
1.1k
Emryvll
0.6k
1.0k
15,000
Dnvll
5.1k
3.6k
0.5k
1.1k
Crt Mdr
1.5k
Cst
15,000
El Crrt 2.2k
Clytn
Ornd
Brkly
0.7k
Sn Rmn
1.4k
0.6k
1.4k 5.8k
Mll Vlly
Blvdr
7.7k
Plsnt
Lfytt 4.7k
Brntwd
Sn
Pdmnt
Almd
0.9k
0.2k
Hll
Frncsc
2.1k
1.5k
Albny 0.6k
4.9k
SsltBrsbn
1.8k
Mrg
Wlnt
Crk
Oklnd
Hywrd
72.1k
1.1k
0.7k2.8k
27.3k Emryvll4.2k
Dly Cty
1.1k
5.8k Unc Cntr
Sn Lndr
Dbln
Dnvll
4.8k
1.8k
Cst
3.1k
Sn Brn
Clm
2.2k
Brkly 3.6k
10,00010,000
Lvrmr
Frmnt
Sn Rmn 7.6k
0.2k Sth Sn 2.1k
8.9k
14.3k
Fstr Cty
5.1k
Pdmnt4.0k
Frncsc Sn
UnnAlmd
Cty
Plsntn
2.0k Brsbn
Frncsc
0.6k
5.4k
4.0k
2.2k
4.8k
Pcfc
Hllsbrgh
Blmnt
Oklnd
Hywrd
82.1k
Unc Almd
Nwrk
1.6k
1.9k
0.6k
26.3k
4.6k
Dly Cty 1.8k
4.5k
1.8k
Mllbr
Brlngm
Dbln
Sn
Lndr
4.8k
3.4k
Hlf Mn 2.4k
3.7k
3.9k
Clm
SnCrls
Brn
Sn
Mt
Sn
By
Frmnt
Lvrmr
Mlpts
0.2k
3.2k Est Pl
6.7k Sth Sn 2.4k
7,500 7,500
0.3k Wdsd
12.9k
4.6k
Fstr Cty
Rdwd Cty
6.6k
Frncsc
Alt
Plsntn
Snt Clr Unn Cty
0.3k
5.2k
1.9k
Prtl
4.0k Mnl
Prk 0.9k
2.7k
6.0k
Blmnt 12.0k
Hllsbrgh
Pcfc
Vlly
Nwrk
Unc Almd
Mntn
Vw
3.1k
1.8k
1.9k
0.6k
0.3k Athrtn
1.9k
4.7k
Brlngm 11.4k
Mllbr
Sn
Js
Pl
Alt
UncMn
Sn 0.3k
3.3k
2.2k
Hlf
66.5k
10.1k
Sn
Mt
Sn
Crls
Mt
By
Snnyvl
Ls Alts
Mlpts
7.0k
2.7k Est Pl Glry
2.9k
0.5k
1.5k
Wdsd
Ls Alts 2.3k Rdwd Cty13.0k
5,000 5,000
6.7k
MrgnAlt
Hll
Cprtn
Snt Clr
Hlls
0.3k
4.6k
Prtl
6.2k Mnl Prk 1.1k
0.8k
Unc Snt
11.6k
0.5k
Srtg
Cmpbll
Vlly
Mntn
Clr Vw
2.9k
2.1k Athrtn 4.0k
0.3k
4.1k
11.1k
Mnt Srn
Pl Alt
Sn Js
0.3k
Unc Sn 0.2k
6.1k
62.2k
Ls
Gts
Mt
Ls Alts
Glry
Snnyvl
1.9k
2.8k
2,500
1.8k
12.0k
Ls Alts 2.0k
2,500
Cprtn
Mrgn Hll
Hlls
4.6k
1.0k Unc Snt
0.5k
Cmpbll
Srtg
Clr
3.0k
1.7k
3.1k
Mnt Srn
Note: The ABAG Executive Board and MTC Commission adopted changes to 0.2k
the strategies for
Ls that
Gts time
the Plan Bay Area 2050 Final Blueprint in September 2020. The changes adopted at
2.0k
0will affect information about total households in Year 2050 from the Final Blueprint;
Sbstpl
0.4k

6.5k

GROWTH (UNITS)

5.3k

0

updated data will be available in December 2020. As this information from the Blueprint is
used as the baseline allocation for the proposed RHNA methodology, updates in the Final
Blueprint could lead to changes in the ultimate allocations. Data from the Final Blueprint
will be integrated into the Draft RHNA Methodology slated for the end of 2020.
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RHNA STATUTORY OBJECTIVES
AND FACTORS
As noted previously, Housing Element Law
requires the RHNA methodology to further
five objectives that recognize the importance
of comprehensively planning for housing in
ways that also promote equity, strengthen the
economy, improve connections between jobs
and housing, and protect the environment.
The statutory objectives, and the ways in which
the Bay Area’s final RHNA methodology meets
them, are described below. See also Appendix
1 for HCD's findings about how the RHNA
methodology furthers the RHNA objectives.

RHNA Objectives
OBJECTIVE 1 — “increasing the housing supply and
the mix of housing types, tenure, and affordability in
all cities and counties within the region in an equitable
manner, which shall result in each jurisdiction receiving
an allocation of units for low- and very low-income
households.”
The methodology furthers this objective by allocating
a share of the region’s housing need across all income
categories to all jurisdictions in the Bay Area. As a result,
all jurisdictions receive an allocation of very low- and
low-income units. The methodology allocates these
units equitably, as the methodology allocation factors
direct very low- and low-income units based primarily

32

on a jurisdiction’s access to opportunity. Accordingly,
jurisdictions with the most residents living in census tracts
designated as High Resource or Highest Resource on the
California Tax Credit Allocation Committee (TCAC) 2020
Opportunity Map receive a higher share of their allocation
as lower-income units than other jurisdictions in the region
(see Appendix 3).
As shown in Appendix 3, jurisdictions with the highest
housing costs also receive a higher share of their allocation
as lower-income units than other jurisdictions in the
region. Because jurisdictions must zone at higher densities
to accommodate their allocations of low- and very-lowincome units, the methodology will result in both greater
affordability and a more diverse range of housing types
throughout the region, particularly in the jurisdictions that
currently lack affordable housing opportunities.
OBJECTIVE 2 — “Promoting infill development and
socioeconomic equity, the protection of environmental
and agricultural resources, the encouragement of
efficient development patterns, and the achievement of
the region’s greenhouse gas reductions targets provided
by the State Air Resources Board pursuant to Section
65080.”
The intent of this objective is consistent with many of
the strategies integrated into Plan Bay Area 2050. The
final RHNA methodology incorporates the Plan Bay Area
2050 Final Blueprint as the data source for the baseline
allocation used to assign each jurisdiction a beginning
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share of the RHND, using each jurisdiction’s share of
the region’s households in the year 2050. In effect, this
baseline allocation takes into consideration a jurisdiction’s
existing total number of households plus its household
growth from the Final Blueprint.

Bay Area’s existing transit infrastructure, while the Job
Proximity – Auto factor recognizes that most people in
the region commute by automobile. Encouraging shorter
commutes for all modes of travel is an important strategy
for reducing greenhouse gas emissions.

The inclusion of job proximity by both automobile and
transit as factors in the RHNA methodology complements
the use of Plan Bay Area 2050 as the baseline allocation to
further this objective. These factors direct more housing to
the jurisdictions with the most jobs that can be accessed
with a 30-minute commute by automobile or a 45-minute
commute by transit. The inclusion of the Job Proximity –
Transit factor encourages growth that capitalizes on the

© Noah Berger. All Rights Reserved.

The Plan Bay Area 2050 uses the Bay Area UrbanSim
2.017 model to analyze a wide variety of land use data,
such as access to jobs, services, and other destinations
as informed by Plan Bay Area 2050 transportation
investments. Therefore, the Final Blueprint prioritizes
housing growth in three types of growth geographies,
Priority Development Areas nominated by local
jurisdictions, Transit-Rich Areas with lower greenhouse
gas emissions potential, and High-Resource Areas with
excellent access to jobs, schools, and more. The growth
geographies in the Final Blueprint also exclude areas
with high wildfire risk and areas outside urban growth
boundaries. Accordingly, the methodology’s use of Plan
Bay Area 2050 results in an allocation that promotes infill
development, protects environmental and agricultural
resources, and reduces the region’s greenhouse gas
emissions.

RHNA STATUTORY OBJECTIVES AND FACTORS RHNA
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OBJECTIVE 3 — “Promoting an improved intraregional
relationship between jobs and housing, including an
improved balance between the number of low-wage jobs
and the number of housing units affordable to low-wage
workers in each jurisdiction.”
The final RHNA methodology directly incorporates the
forecasted development pattern from the Plan Bay Area
2050 Final Blueprint as the baseline allocation. The Final
Blueprint emphasizes growth near job centers and in
locations near transit, as well as in high-resource areas,
with the intent of reducing greenhouse gas emissions.
The strategies incorporated into the Final Blueprint help
improve the region’s jobs-housing balance, leading to
shorter commutes—especially for low-income workers.
Moreover, the allocation factors in the final RHNA
methodology focus entirely on job proximity and access
to opportunity. Seventy percent of very low- and low-

© Martin Klimek. All Rights Reserved.

As shown in Appendix 3, the final RHNA methodology
results in jurisdictions with the most access to jobs and
transit as well as jurisdictions with the lowest vehicle
miles traveled per resident experiencing higher growth
rates from their RHNA allocations than other jurisdictions
in the region. Therefore, the methodology furthers the
sustainability goals represented by this objective. The final
RHNA methodology also promotes socioeconomic equity
by expanding the range of housing choices available in
all jurisdictions throughout the Bay Area with a particular
emphasis on adding homes affordable to lower-income
residents in jurisdictions with high resource areas to
promote socioeconomic mobility.

income units are allocated based on jurisdictions’ access
to opportunity according to the TCAC 2020 Opportunity
Map methodology, which incorporates proximity to jobs
filled by workers with less than a bachelor’s degree.
The remaining 30 percent of the lower-income units
are allocated based on jurisdictions’ proximity to jobs.
Furthermore, 60 percent of the region’s moderate- and
above moderate-income units are allocated based on
jurisdictions’ proximity to jobs.
As a result of differences in how units are distributed
across income categories in the RHND, the final RHNA
methodology allocates 48 percent of all units based on the
factors related to job proximity. Thus, the methodology
promotes an improved intraregional relationship between
jobs and housing. As noted previously, the final RHNA
methodology results in jurisdictions with the most access
to jobs experiencing higher growth rates from their RHNA
allocations than other jurisdictions in the region.
524
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Also, as shown in Appendix 3, the final RHNA
methodology results in jurisdictions with the most
imbalanced jobs-housing fit (or, ratio between the number
of low-wage jobs and the number of housing units
affordable to low-wage workers) receiving a higher share
of lower-income units than other jurisdictions.
OBJECTIVE 4 — “Allocating a lower proportion of housing
need to an income category when a jurisdiction already
has a disproportionately high share of households in
that income category, as compared to the countywide
distribution of households in that category from the most
recent American Community Survey.”
The final RHNA methodology allocates 70 percent of very
low- and low-income units based on a jurisdiction’s access
to opportunity according to the TCAC 2020 Opportunity
Map methodology, which scores jurisdictions partially
based on their poverty rates and median home values.
Consequently, jurisdictions with the most households
in High Resource or Highest Resource census tracts
have disproportionately large shares of higher-income
residents and relatively small shares of lower-income
residents. The final RHNA methodology furthers Objective
4 by allocating lower-income units directly to these
jurisdictions with the most access to resources. As a
result, the jurisdictions with the largest percentage of
households with incomes above 120 percent of the area
median income receive a significantly higher share of their
RHNA as lower-income units than the jurisdictions with the
largest percentage of households with incomes below 80
percent of area median income (see Appendix 3).

OBJECTIVE 5 — “Affirmatively furthering fair housing,
which means taking meaningful actions, in addition
to combating discrimination, that overcome patterns
of segregation and foster inclusive communities free
from barriers that restrict access to opportunity based
on protected characteristics. Specifically, affirmatively
furthering fair housing means taking meaningful actions
that, taken together, address significant disparities in
housing needs and in access to opportunity, replacing
segregated living patterns with truly integrated and
balanced living patterns, transforming racially and
ethnically concentrated areas of poverty into areas of
opportunity, and fostering and maintaining compliance
with civil rights and fair housing laws.”
The final RHNA methodology affirmatively furthers fair
housing by emphasizing access to opportunity based
on the data from the TCAC 2020 Opportunity Map. The
Access to High Opportunity Areas factor assigns 70
percent of the region’s very low- and low-income units
and 40 percent of the region’s moderate- and above
moderate-income units.
The equity adjustment included in the final RHNA
methodology also helps affirmatively further fair housing.
This adjustment ensures that the 49 jurisdictions identified
as exhibiting racial and socioeconomic demographics
that differ from the regional average receive a share
of the region’s lower-income RHNA units that is at
least proportional to the jurisdiction’s share of existing
households. Most of these 49 jurisdictions receive
allocations that meet this proportionality threshold based
on the final RHNA methodology’s emphasis on access to
RHNA STATUTORY OBJECTIVES AND FACTORS RHNA
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high opportunity areas. However, the equity adjustment
ensures that the other 18 jurisdictions that might exhibit
racial and economic exclusion but do not have significant
shares of households living in high opportunity areas also
receive proportional allocations.
Additionally, the final RHNA methodology’s emphasis on
affirmatively furthering fair housing is supported by the
inclusion of High-Resource Areas as one of the growth
geographies in the Plan Bay Area 2050 Final Blueprint.
In the Final Blueprint, High-Resource Areas are defined
as the Census tracts identified as High and Highest
Resource in the State’s Opportunity Map if they were
inside a Priority Development Area (PDA) or if they were
near transit in a jurisdiction that designated less than 50
percent of its PDA-eligible land as PDAs.18
As shown in Appendix 3, the allocations from the final
RHNA methodology result in the jurisdictions with the
highest percentage of residents living in High Resource
or Highest Resource tracts in the TCAC 2020 Opportunity
Map receiving a larger share of the region’s lower-income
units than other jurisdictions. With the equity adjustment,
jurisdictions exhibiting above-average levels of racial and
economic exclusion receive a share of the region’s lowerincome units that is 19 percent greater than their share of
the region’s households, and, as noted above, all of the
49 jurisdictions achieve the proportionality threshold.
Thus, the methodology will require jurisdictions with the
most access to opportunity and those with a pattern of
excluding people of color and lower-income households
to zone for a broader range of housing types, particularly
housing that is affordable to lower-income households.
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RHNA Methodology Factors
Housing Element Law also identifies factors that ABAG
must consider in developing its RHNA methodology,
to the extent sufficient data is available. The statutory
factors, and the ways in which the Bay Area’s final
RHNA methodology meets them, are described below.
Additionally, these factors were considered as part of the
local jurisdiction survey conducted by ABAG. A summary
of the results of the local jurisdiction survey, which
helped provide local context on local conditions during
the development of the methodology, is included as
Appendix 8.
1. Each member jurisdiction’s existing and projected jobs
and housing relationship. This shall include an estimate
based on readily available data on the number of
low-wage jobs within the jurisdiction and how many
housing units within the jurisdiction are affordable
to low-wage workers as well as an estimate based on
readily available data, of projected job growth and
projected household growth by income level within
each member jurisdiction during the planning period.
The final RHNA methodology directly incorporates
each jurisdiction’s existing and projected jobs-housing
relationship in both the baseline allocation and the
allocation factors. Forecasts from Plan Bay Area 2050
inform the baseline allocation, and Plan Bay Area 2050
emphasizes growth near job centers and includes
strategies related to increased housing densities and
office development subsidies to address jobs-housing
imbalances in the region. The strategies incorporated into
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the Final Blueprint help improve the region’s jobs-housing
balance, leading to shorter commutes—especially for lowincome workers.
The final RHNA methodology amplifies the Plan Bay
Area 2050 Final Blueprint’s emphasis on improving jobshousing balance by using factors related to job proximity
to allocate nearly half of the RHND. These factors direct
housing units to those jurisdictions with the most jobs
that can be accessed with a 30-minute commute by
automobile and/or a 45-minute commute by transit. The
combination of the Access to High Opportunity Areas
factor and job proximity factors for allocating lowerincome RHNA units intends to enable more Bay Area
workers to reside closer to their jobs, with an emphasis on
providing more affordable housing in jurisdictions with the
largest imbalance between low-wage jobs and housing
affordable to low-wage workers.
The final RHNA methodology helps to create a more
balanced relationship between housing and jobs by
directing RHNA units to job-rich jurisdictions and
jurisdictions with the most imbalanced jobs-housing fit.
As shown in Appendix 3, jurisdictions with the largest
share of the Bay Area’s jobs receive allocations that result
in the highest growth rates compared to the rest of the
jurisdictions in the region. Additionally, the jurisdictions
with the worst jobs-housing fit receive a larger share of
their RHNA as affordable housing than other jurisdictions
and receive a share of the RHND that is 22 percent greater
than their share of the region’s households. This outcome
is supported by inclusion of the equity adjustment in the
RHNA methodology, which directed additional lower-

income units to jurisdictions with an imbalanced jobshousing fit.
2. The opportunities and constraints to development
of additional housing in each member jurisdiction,
including all of the following:
a. L
 ack of capacity for sewer or water service due
to federal or state laws, regulations or regulatory
actions, or supply and distribution decisions made
by a sewer or water service provider other than the
local jurisdiction that preclude the jurisdiction from
providing necessary infrastructure for additional
development during the planning period.
b. T
 he availability of land suitable for urban
development or for conversion to residential
use, the availability of underutilized land, and
opportunities for infill development and increased
residential densities. The council of governments
may not limit its consideration of suitable housing
sites or land suitable for urban development to
existing zoning ordinances and land use restrictions
of a locality, but shall consider the potential for
increased residential development under alternative
zoning ordinances and land use restrictions. The
determination of available land suitable for urban
development may exclude lands where the Federal
Emergency Management Agency (FEMA) or the
Department of Water Resources has determined
that the flood management infrastructure designed
to protect that land is not adequate to avoid the risk
of flooding.
527
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c. L
 ands preserved or protected from urban
development under existing federal or state
programs, or both, designed to protect open space,
farmland, environmental habitats, and natural
resources on a long-term basis, including land
zoned or designated for agricultural protection
or preservation that is subject to a local ballot
measure that was approved by the voters of that
jurisdiction that prohibits or restricts conversion to
nonagricultural uses.
d. C
 ounty policies to preserve prime agricultural
land, as defined pursuant to Section 56064,
within an unincorporated area and land within
an unincorporated area zoned or designated for
agricultural protection or preservation that is
subject to a local ballot measure that was approved
by the voters of that jurisdiction that prohibits or
restricts its conversion to nonagricultural uses.
The opportunities and constraints to housing development
are addressed through the incorporation of the Plan Bay
Area 2050 Final Blueprint as the baseline allocation in the
final RHNA methodology. In developing the Plan Bay Area
2050 Final Blueprint, ABAG-MTC staff worked with local
governments to gather information about local plans,
zoning, physical characteristics and potential development
opportunities and constraints for each jurisdiction. This
information is an input into the UrbanSim 2.0 model that
uses a simulation of buyers and sellers in local real estate
markets to estimate housing feasibility. In assessing
feasibility, the UrbanSim 2.0 model also integrates
the higher cost of building on parcels with physical
development constraints, e.g., steep hillsides. Protected
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park land and open space are excluded from development
in the model.
However, the Final Blueprint does not limit a jurisdiction’s
housing allocation based on local plans or zoning. The
UrbanSim 2.0 model is used to forecast expanded growth
potential in growth geographies identified in the Final
Blueprint, such as Transit-Rich Areas and High Resource
Areas. This allows additional feasible growth within
the urban footprint by increasing allowable residential
densities and expanding housing into select areas
currently zoned for commercial and industrial uses.
The Plan Bay Area 2050 Final Blueprint maintains all
existing urban growth boundaries, without any expansion,
over the lifespan of the long-range plan. Existing urban
growth boundaries, which take a variety of forms across
the region but are relatively common in the Bay Area,
help not only to protect prime agricultural lands from
development, but also parks and open space as well.
Land outside urban growth boundaries also tends not to
have urban services such as sewer and water. The Final
Blueprint also incorporates strategies to protect highvalue conservation lands, including matching funds to
help conserve high-priority natural and agricultural lands.
Including the Plan Bay Area 2050 Final Blueprint in the
RHNA methodology addresses concerns about natural
hazards, as the Final Blueprint excludes areas with
unmitigated high hazard risk from Growth Geographies.
The Final Blueprint Growth Geographies exclude CAL FIRE
designated “Very High” fire severity areas in incorporated
jurisdictions, and "High" and "Very High" fire severity areas
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as well as county-designated wildland-urban interfaces
(WUIs) where applicable in unincorporated areas.19 The
Final Blueprint strategies focus future growth away from
the highest fire risk zones, support increased wildland
management programs, and support residential building
upgrades that reduce the likelihood for damage when
fires occur in the wildland urban interface.
The Final Blueprint also incorporates strategies to
mitigate the impacts of sea level rise, protecting nearly all
communities at risk from two feet of permanent inundation.
Riverine flooding is not yet integrated into the Final
Blueprint because existing research does not provide
guidance on how to model impacts of temporary riverine
flooding to buildings and land value. Communities can
choose to take these risks into consideration with where
and how they site future development, either limiting
growth in areas of higher hazard or by increasing building
standards to cope with the hazard.
3. The distribution of household growth assumed
for purposes of a comparable period of regional
transportation plans and opportunities to maximize
the use of public transportation and existing
transportation infrastructure.
As noted above, the final RHNA methodology’s
baseline allocation directly incorporates the forecasted
development pattern from Plan Bay Area 2050, the
Bay Area’s Regional Transportation Plan/Sustainable
Communities Strategy. The growth geographies in
Plan Bay Area 2050 emphasize access to transit, both
in locally nominated Priority Development Areas and
in regionally identified Transit-Rich Areas. This land use

pattern is developed with complementary transportation
investments in an effort to ensure past and future
transportation investments are maximized.
The final RHNA methodology builds on the transitfocused development pattern from Plan Bay Area 2050
by also allocating 15 percent of the region’s very low- and
low-income units based on a jurisdiction’s proximity to
jobs that can be accessed by public transit. Thus, the
methodology will encourage higher-density housing in
jurisdictions with existing transit infrastructure, which
can maximize the use of public transportation in these
communities.
Similarly, the results in Appendix 3 demonstrate that the
jurisdictions with the largest share of the region’s Transit
Priority Area (TPA)20 acres experience significantly higher
growth rates from the final RHNA methodology than
other jurisdictions. The 25 jurisdictions with the most
TPA acreage grow by 18 percent on average as a result
of allocations from the final RHNA methodology. All
other jurisdictions grow by 12 percent on average. The
jurisdictions with the most access to public transit receive
the most growth from the final RHNA methodology,
which will encourage the use of public transportation and
existing transportation infrastructure.
4. Agreements between a county and cities in a county to
direct growth toward incorporated areas of the county
and land within an unincorporated area zoned or
designated for agricultural protection or preservation
that is subject to a local ballot measure that was
approved by the voters of the jurisdiction that prohibits
or restricts conversion to nonagricultural uses.
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Use of the Plan Bay Area 2050 Final Blueprint as the
RHNA baseline integrates several key strategies related
to agricultural preservation. First, the growth pattern in
the Final Blueprint is significantly driven by the urban
growth boundaries strategy which maintains all existing
urban growth boundaries, without any expansion, over
the lifespan of the long-range plan. Second, this strategy
is supported by an agricultural land preservation strategy
that helps to acquire land for permanent agricultural use.

© UNKNOWN courtesy SAHA. All Rights Reserved.

At the same time, because urban growth boundaries
often extend outside of existing city limits, there
remains a limited amount of unincorporated county
growth in the Plan Bay Area 2050 Final Blueprint. ABAGMTC will continue discussions with local jurisdictions
about opportunities to direct additional RHNA units to
incorporated areas, including the use of the provisions
in Housing Element Law that allow a county transfer a
portion of its RHNA allocation to a city or town after it
receives its RHNA allocation from ABAG.21
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5. The loss of units contained in assisted housing
developments, as defined in paragraph (9) of
subdivision (a) of Section 65583, that changed to
non-low-income use through mortgage prepayment,
subsidy contract expirations, or termination of use
restrictions.
Comprehensive data about the loss of assisted housing
units is not available for all Bay Area jurisdictions in a
consistent format. Jurisdictions that provided information
on this topic as part of the survey of local jurisdictions
often relied on internal data sources. Twenty-seven
percent of survey respondents stated their jurisdiction
had lost subsidized affordable housing units in the past
10 years, and 32 percent noted they expected to lose
units in the next 10 years. Given the lack of consistent
data, this topic was not included as a specific factor in the
final RHNA methodology. The loss of assisted housing
units for lower-income households is an issue that would
best be addressed by local jurisdictions when preparing
their Housing Elements. ABAG included available data
in its preapproved data package as a starting point for
supporting local jurisdictions in addressing this issue.
6. The percentage of existing households at each of the
income levels listed in subdivision (e) of Section 65584
that are paying more than 30 percent and more than
50 percent of their income in rent.
During the consultation process for the RHND, ABAG
worked with HCD to compare the Bay Area’s share of
cost-burdened households to comparable regions
throughout the United States. The comparison used data
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from the 2012-2016 Comprehensive Housing Affordability
Strategy (CHAS) to evaluate cost burden for lower-income
and higher-income households. The averages of these
cost burdens by income group formed the basis for an
adjustment that was included in the RHND.22
The data analysis prepared for the RHND indicated that
approximately 66 percent of Bay Area households earning
less than 80 percent of the Area Median Income (AMI) are
cost-burdened, while 16 percent of households earning
above 80 percent AMI are cost-burdened. The prevalence
of cost burden as a concern for many Bay Area households
was confirmed by the results of the survey sent to local
jurisdictions, where 51 respondents (72 percent) indicated
that high housing costs and high rates of cost burden
affect housing needs in their jurisdictions.
The UrbanSim 2.0 model used to develop the Plan Bay
Area 2050 Final Blueprint considers both housing costs
and relative incomes when forecasting future growth.
Moreover, Plan Bay Area 2050 incorporates multiple
strategies to address housing unaffordability, including
allowing a greater mix of housing types and densities
in the plan’s growth geographies, reducing barriers to
housing near transit and in areas of high opportunity,
transforming aging malls and office parks into mixedincome neighborhoods, raising additional funding for
affordable housing, requiring 10 to 20 percent of new
housing to be affordable, and strengthening renter
protections beyond current state regulations.
The final RHNA methodology further addresses costburdened households in the Bay Area – particularly the

high percentage of cost-burdened households earning
less than 80 percent of AMI – by allocating lower-income
units to all jurisdictions, particularly those with the most
access to opportunity. The methodology allocates 70
percent of the region’s lower-income units based on
jurisdictions’ access to opportunity according to the TCAC
2020 Opportunity Map.
As shown in Appendix 3, the jurisdictions with the highest
housing costs receive a larger percentage of their RHNA
as lower-income units than other jurisdictions in the
region, and the jurisdictions with the most households
in High or Highest Resource census tracts also receive
a larger percentage of their allocations as lower-income
units than other jurisdictions.
Local governments will have an opportunity to address
jurisdiction-specific issues related to cost-burdened
households when they update their housing elements.
ABAG-MTC staff included data on jurisdiction-specific rates
of housing cost burden as part of housing data packets
prepared to assist with housing element updates.
7. The rate of overcrowding.
During the consultation process for the RHND, ABAG
worked with HCD to compare the Bay Area’s rate of
overcrowding to comparable regions throughout the
United States. The comparison used data from the 20142018 American Community Survey (ACS) to evaluate
overcrowding. The Bay Area’s overcrowding rate of 6.73
percent is nearly double the rate of comparable regions.
Consequently, ABAG’s RHND includes an overcrowding
adjustment.23
RHNA STATUTORY OBJECTIVES AND FACTORS RHNA
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Like housing cost burden, overcrowding indicates a lack
of adequate housing supply, especially housing units
affordable for lower-income households. The final RHNA
methodology seeks to expand the housing supply, and
especially the supply of affordable units, within the most
expensive parts of the region, which can help reduce
the rates of overcrowding experienced by Bay Area
households. As shown in Appendix 3, the final RHNA
methodology results in the jurisdictions with the highest
housing costs receiving a larger percentage of their RHNA
as lower-income units than other jurisdictions and a share
of the region’s total RHNA that is 8 percent larger than
their share of the region’s households.

8. The housing needs of farmworkers.
ABAG included questions about housing needs for the
region’s farmworkers in its survey of local jurisdictions,
however consistent data is not available for all Bay
Area jurisdictions. ABAG’s final RHNA methodology
incorporates this factor through its emphasis on proximity
to jobs, which includes agricultural jobs. As shown in
Appendix 3, the final RHNA methodology also results in
jurisdictions with the most low-wage jobs per housing
unit affordable to low-wage workers receiving higher
percentages of affordable housing compared to other
jurisdictions in the region. This outcome is supported
by inclusion of the equity adjustment in the RHNA
methodology, which directed additional lower-income
units to jurisdictions with an imbalanced jobs-housing fit.
As a result, jurisdictions with larger farmworker housing
need will be expected to provide more very low- and lowincome units to meet this demand.

Local governments will have an opportunity to address
jurisdiction-specific issues related to overcrowded
households when they update their housing elements.
ABAG-MTC staff included data on jurisdiction-specific
rates of overcrowding as part of housing data packets
prepared to assist with housing element updates.

© Karl Nielsen. All Rights Reserved.

Overcrowding rates are inputs into the Plan Bay Area
2050 regional growth forecast, which informs the baseline
allocation in the final RHNA methodology. As noted
earlier, Plan Bay Area 2050 also directly incorporates
multiple strategies to address housing affordability, and
these strategies also seek to reduce overcrowding.
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9. The housing needs generated by the presence of a
private university or a campus of the California State
University or the University of California within any
member jurisdiction.

Moreover, the RHNA methodology allocates nearly half of
all units based on proximity to jobs, and postsecondary
education institutions tend to be significant job centers.
Therefore, the methodology will allocate more housing
to jurisdictions near community colleges or public and
private universities, which will result in additional housing
units that can enable these jurisdictions to address the
housing needs of students, faculty, and staff at these
institutions.

© Bruce Damonte courtesy CHP. All rights reserved.

Responses to questions from ABAG’s Local Jurisdiction
Survey about housing demand created by postsecondary
educational institutions indicate a need for better data
collection on this issue. Despite the lack of precise data on
this topic at the local level, the housing needs generated
by postsecondary institutions are incorporated into
Plan Bay Area 2050, which directly informs the baseline
allocation of the final RHNA methodology. The Regional
Growth Forecast projects the number of households and
group quarters residents, some of whom are students.
Additionally, the local growth patterns developed for
the Plan Bay Area 2050 Final Blueprint using UrbanSim
consider the presence of major universities as well as
these institutions’ residential and non-residential pipeline
projects.
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10. The housing needs of individuals and families
experiencing homelessness.
Comprehensive jurisdiction-level data about individuals
and families experiencing homelessness is not available
for all Bay Area jurisdictions in a consistent format. As a
result, this topic was not included as a specific factor in
the final RHNA methodology. However, the methodology
does consider the housing needs of individuals and
families experiencing homelessness by allocating very
low- and low-income units to all jurisdictions throughout
the region. As the RHNA methodology focuses on access
to opportunity and proximity to jobs, the methodology
can help ensure that housing targeted toward people
experiencing homelessness can enable them to access
employment and other essential resources for stability and
economic mobility. Furthermore, ABAG will encourage
all local jurisdictions to adequately plan for the needs
of those experiencing homelessness in their housing
elements.
11. The loss of units during a state of emergency that was
declared by the Governor pursuant to the California
Emergency Services Act (Chapter 7 (commencing
with Section 8550) of Division 1 of Title 2), during the
planning period immediately preceding the relevant
revision pursuant to Section 65588 that have yet to be
rebuilt or replaced at the time of the analysis.
ABAG received two responses in the survey of local
jurisdictions that identified the number of units lost during
declared states of emergency. The City of Santa Rosa
indicated that 3,043 housing units were lost on October 8,

2017 and that, as of February 2020 when the survey was
conducted, 2,323 units had been completed or were in the
construction/permitting process. The County of Sonoma
stated the unincorporated county lost 2,200 units in the
2017 Sonoma Complex Fires and 1,235 units had been
rebuilt or were under construction as of February 2020.
The County also lost 176 units in the 2019 Kincade fire
and 4 were in the process of being rebuilt as of February
2020. Unincorporated Napa County also reported to the
California Department of Finance (DOF) that it lost 587
housing units during the wildfires that took place in 2017.
In developing the RHND, HCD analyzed Bay Area
jurisdictions’ annual reports to DOF and found that the
ten-year annual average rate of demolitions for the Bay
Area is 0.40 percent of the housing stock. The RHND
included HCD’s minimum replacement adjustment of 0.5
percent, which exceeds the region’s demolition rate. This
adjustment added 15,120 housing units to the RHND.
Since the demolition adjustment in the RHND included
significantly more units than were lost, it was not necessary
to include a specific factor in the final RHNA methodology
to address the loss of units.
12. The region’s greenhouse gas emissions targets
provided by the State Air Resources Board pursuant
to Section 65080.
Plan Bay Area 2050, which is used as the baseline
allocation in the final RHNA methodology, includes a
diverse range of strategies to reduce greenhouse gas
emissions, including:
534
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• F
 ocusing more housing growth in areas near highquality public transit and in high-resource communities
near job centers
 edeveloping aging malls and office parks in mixed• R
income communities
 astly expanding the amount of funding for production
• V
and preservation of affordable housing
 ocusing more job growth near high-quality public
• F
transit, especially in housing-rich communities to
address jobs-housing imbalance
• Investing in new local and regional rail lines,
express buses, local bus systems, and more to serve
communities across the Bay Area
• Investing in world-class bicycle and pedestrian
infrastructure in all communities to enable
neighborhood trips to be completed without a car.

The greenhouse gas reduction forecasts in Plan Bay Area
2050 are subject to the review of the State Air Resources
Board. The Final Blueprint meets and exceeds the 19
percent per-capita target set for this planning cycle.
Additionally, the final RHNA methodology’s allocation
factors focus on locating housing near jobs. As a result, as
shown in Appendix 3, jurisdictions with the most access to
jobs and transit as well as those with the lowest VMT per
resident experience higher growth rates resulting from the
final RHNA methodology’s allocations.
13. Any other factors adopted by the council of
governments, that further the objectives listed in
subdivision (d) of Section 65584, provided that
the council of governments specifies which of the
objectives each additional factor is necessary to
further.
No other planning factors were adopted by ABAG to
review as a specific local planning factor.
RHNA STATUTORY OBJECTIVES AND FACTORS RHNA
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RHNA SUBREGIONS
Housing Element Law allows two or more
jurisdictions to form a “subregion” to conduct
a parallel RHNA process to allocate the
subregion’s housing need among its members.
A subregion is responsible for conducting
its own RHNA process that meets all of the
statutory requirements related to process and
outcomes, including developing its own RHNA
methodology, allocating a share of need to each
member jurisdiction, and conducting its own
appeals process. The subregion’s final allocation
must meet the same requirements as the
regional allocation: it must further the statutory
objectives, have considered the statutory factors,
and be consistent with the development pattern
of Plan Bay Area 2050.

ABAG must assign each subregion a share of the Bay
Area’s RHND, which represents the total number of units,
by income category, the subregion must allocate to its
member jurisdictions. Each subregion’s portion of the
RHND has been removed from the units allocated by
ABAG’s process for the rest of the region’s jurisdictions.
The ABAG Executive Board approved the release of Draft
Subregional Shares for public comment on October
15, 2020. ABAG received no comments on the Draft
Subregional Shares during the public comment period.
The Final Subregional Shares, as shown in Table 5 (below),
were approved by the ABAG Executive Board on January
21, 2021.
The Solano Subregion adopted its final RHNA allocations
on November 18, 2021. See website https://www.
solanocounty.com/depts/rm/planning/regional_housing_
needs_allocation_and_housing_element.asp for more
information.

For the 2023 to 2031 RHNA, a subregion was formed in
Solano County that includes City of Benicia, City of Dixon,
City of Fairfield, City of Rio Vista, City of Suisun City, City
of Vacaville, City of Vallejo, and County of Solano.

Table 5: Final Subregional Shares, Total Units by Income Category
Subregion

Solano County

VERY LOW

2,803

LOW

MODERATE

1,612

1,832

ABOVE MODERATE
4,745

TOTAL
10,992
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NEXT STEPS
Housing Element Due Date

plan and prior to the Housing Element due date (January 31,

Element updates for Bay Area jurisdictions are due to HCD by

annexation of unincorporated land to a city or town. By statute,

Following adoption of the final RHNA allocations, Housing

2023). A second option is for a County to transfer units following

January 31, 2023. See HCD’s website for more information.

transfers related to annexations can occur at any point during

Unincorporated County Transfer of
RHNA Units

within 90 days of the annexation.

the RHNA cycle, as long as the request is submitted to ABAG

Government Code Section 65584.07 recognizes some

Statewide Effort to Improve RHNA Process

including provisions available only to counties that allow for a

the Office of Planning and Research and after engaging

county. ABAG-MTC staff is prepared to work with interested

improved RHNA process and methodology that promotes and

of the specific challenges unincorporated areas face by

Assembly Bill 101 (2019) requires HCD, in collaboration with

transfer of RHNA units to incorporated cities and towns in the

in stakeholder participation, to develop a recommended

jurisdictions to facilitate approval of RHNA transfers.

streamlines housing development and substantially addresses

One option allowed by the statute is for the County and one or

recommendations to the Legislature by December 31, 2022.24

more jurisdictions to voluntarily agree on a transfer of units from
the County to the city or town. By statute, voluntary transfers

ABAG looks forward to engaging in this effort to evaluate and

improve the RHNA process in advance of the next RHNA cycle.

© Barrie Rokeach, 2010. All Rights Reserved

can be completed following ABAG’s adoption of the final RHNA

California’s housing shortage. HCD must report its findings and
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ENDNOTES
1 Government Code Section 65580 covers all facets of Housing Element Law.
The RHNA process is covered in Section 65584. RHNA factors are covered in
Section 65584.04; objectives are covered in 65584(d).
2 The four income categories included in the RHND are:
• Very Low Income: 0-50% of Area Median Income
• Low Income: 50-80% of Area Median Income
• Moderate Income: 80-120% of Area Median Income
• Above Moderate Income: 120% or more of Area Median Income
3 Read more on the HCD Regional Housing Needs Allocation and Housing
Elements web page.
4 More details about the RHND is available on the ABAG RHNA website (scroll
to bottom of page). At this time, the RHND has been finalized by the State for
the Bay Area’s RHNA process.
5 Government Code Section 65584.01.
6 Government Code Section 65584(d).
7 Government Code Section 65584.04(m)(1).
8 According to Government Code Section 65584(e), affirmatively furthering
fair housing means “For purposes of this section, “affirmatively furthering
fair housing” means taking meaningful actions, in addition to combating
discrimination, that overcome patterns of segregation and foster inclusive
communities free from barriers that restrict access to opportunity based on
protected characteristics. Specifically, affirmatively furthering fair housing
means taking meaningful actions that, taken together, address significant
disparities in housing needs and in access to opportunity, replacing
segregated living patterns with truly integrated and balanced living
patterns, transforming racially and ethnically concentrated areas of poverty
into areas of opportunity, and fostering and maintaining compliance with
civil rights and fair housing laws.”
9 See State of California Government Code Section 65584.04(b)(1).
10 A summary of the Local Jurisdiction Survey responses is available on the
ABAG website.
11 For letters HCD sent to other regions, see the January 2020 HMC meeting
agenda packet.
12 The final RHNA methodology and Plan Bay Area 2050 are consistent for all
nine counties and in 33 of 34 superdistricts (i.e., sub-county areas) using the
methodology developed during the HMC process. In the one superdistrict
flagged during the consistency check, the Final Blueprint reflects the loss of
more than 1,000 homes in wildfires since 2015. Anticipated reconstruction
of these units during the RHNA period does not yield significant net
growth in housing units, making these allocations consistent with the Final
Blueprint long-range projections.
13 Plan Bay Area 2050 is the long-range regional plan for the San Francisco
Bay Area, serving as the 2021 Regional Transportation Plan/Sustainable
Communities Strategy for the Bay Area
14 For more information on the Opportunity Map, see pages 10-13 of this
document from the March 2020 HMC meeting’s agenda packet.
15 See Government Code Section 65584(e).
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16 Jurisdictions with above-average levels of racial and economic exclusion
were identified based on their divergence index scores and their
percentage of households above 120 percent Area Median Income. The
divergence index score is a calculation of how different a jurisdiction’s racial
demographics are from the region’s demographics. If a jurisdiction has the
same racial distribution as the region, the jurisdiction’s divergence index
is scored at 0. The more a jurisdiction’s demographics diverge from the
regional distribution, the higher the divergence index score. A high score
does not necessarily indicate that the jurisdiction is racially homogenous,
only that its demographic profile differs markedly from the region’s racial
demographics. Given the multitude of racial and ethnic groups in the Bay
Area, the Othering and Belonging Institute at UC Berkeley has identified
the Divergence Index as the best measure of segregation in the region in
part because this measure captures segregation for multiple racial groups
simultaneously.
17 Bay Area UrbanSim 2.0 is a spatially explicit economic model that forecasts
future business and household locations. It forecasts future land use
change (e.g., development or redevelopment) starting from an integrated
base year database containing information on the buildings, households,
businesses and land use policies within the region. During the simulation,
Bay Area UrbanSim 2.0 forecasts the choices real estate developers make
on how much, what, and where to build, based upon future-focused public
policy inputs (strategies & growth geographies adopted for use in Plan Bay
Area 2050). This adds additional housing units and commercial space in
profitable locations (i.e., land use policies at the site allow the construction
of a building that is profitable under forecast demand). Additional
documentation for Bay Area UrbanSim 2.0 is available at: https://github.
com/UDST/bayarea_urbansim
18 For purposes of designating High-Resource Areas in the Final Blueprint,
“near transit” was defined as within 1/2 mile of a rail station, ferry terminal
or bus stop with peak headways of 15 minutes or less, or within 1/4 mile of
a bus stop with peak headways of 30 minutes or less.
19 The only exception is for locally-nominated Priority Development Areas
(PDAs). The only PDA affected was the Urbanized Corridor PDA in Marin
County.
20 Transit Priority Areas are defined in the California Public Resources Code,
Section 21099 as areas within 1/2 mile of a Major Transit stop, which could
be any of the following:
• Existing rail stations
• Planned rail stations in an adopted Regional Transportation Plan
• E xisting ferry terminals with bus or rail
• Planned ferry terminals with bus or rail service in an adopted
Regional Transportation Plan
• Intersection of at least two existing or planned bus routes with
headways of 15 minutes or better during both the morning and
evening peak periods
21 Government Code Section 65584.07.
22 See the June 9, 2020 letter in which HCD provided the RHND for the Bay Area.
23 See the June 9, 2020 letter in which HCD provided the RHND for the Bay Area.
24 Health and Safety Code Section 50515.05
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STATE OF CALIFORNIA - BUSINESS, CONSUMER SERVICES AND HOUSING AGENCY

GAVIN NEWSOM, Governor

DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT
DIVISION OF HOUSING POLICY DEVELOPMENT
2020 W. El Camino Avenue, Suite 500
Sacramento, CA 95833
(916) 263-2911 / FAX (916) 263-7453
www.hcd.ca.gov

April 12, 2021
Therese W. McMillan, Executive Director
Association of Bay Area Governments
375 Beale Street, Suite 700
San Francisco, CA 94105
Dear Executive Director Therese W. McMillan:
RE: Review of Draft Regional Housing Need Allocation (RHNA) Methodology
Thank you for submitting the draft Association of Bay Area Governments (ABAG) Sixth
Cycle Regional Housing Need Allocation (RHNA) Methodology. Pursuant to Government
Code Section 65584.04(i), the California Department of Housing and Community
Development (HCD) is required to review draft RHNA methodologies to determine whether
a methodology furthers the statutory objectives described in Government Code Section
65584(d).
In brief, the draft ABAG RHNA methodology begins with the total regional determination
provided by HCD of 441,176 units and uses a baseline allocation to assign each
jurisdiction a beginning share of the units. The baseline allocation is based on each
jurisdiction’s share of the region’s total households in the year 2050 from the Plan Bay
Area Final Blueprint. The methodology then applies one set of factors and weights to
adjust the baseline allocation for the very low and low units, and another set for moderate
and above moderate units to address the statutory objectives.
For the low- and very low-income allocations, the methodology uses three adjustments:
access to high opportunity areas (70 percent), job proximity by auto (15 percent), and job
proximity by transit (15 percent). For the moderate and above moderate allocations, the
methodology uses two adjustments: access to high opportunity areas (40 percent) and job
proximity by auto (60 percent).
Lastly, the methodology applies an equity adjustment that identifies 49 jurisdictions that
exhibit higher racial segregation and higher median incomes than regional averages. The
adjustment ensures each jurisdiction receives an allocation of lower income units that is
proportional to its share of the region’s total households in 2020.
--continued on next page--
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--continued from previous page-HCD has completed its review of the methodology and finds that the draft ABAG
RHNA Methodology furthers the statutory objectives described in Government Code
65584(d). 1 HCD acknowledges the complex task of developing a methodology to allocate
RHNA to 109 jurisdictions while furthering the five statutory objectives of RHNA. This
methodology largely distributes more RHNA near jobs, transit and resources linked to
long-term improvements of life outcomes. In particular, HCD applauds the use of objective
factors specifically linked to the statutory objectives.

APPENDIX 1

HCD commends ABAG for a robust methodology development process, with exceptional
stakeholder engagement, through its Housing Methodology Committee (HMC). The HMC
consisted of nine elected officials and 12 planning staff, with representation from all six
ABAG counties. It also consisted of 16 diverse regional stakeholders. This combination of
elected officials, local government staff, and regional stakeholders met 12 times over the
course of a nearly one calendar year.
Below is a brief summary of findings related to each statutory objective described within
Government Code Section 65584(d):
1. Increasing the housing supply and the mix of housing types, tenure, and affordability in
all cities and counties within the region in an equitable manner, which shall result in each
jurisdiction receiving an allocation of units for low- and very low-income households.
On a per capita basis, the methodology allocates larger shares of RHNA to higher
income jurisdictions, resulting in an allocation larger than their existing share of
households. Jurisdictions with more expensive housing units – an indicator of higher
housing demand – receive larger allocations on a per capita basis. For example, Palo
Alto and Menlo Park have some of the highest housing costs in the region, according to
American Community Survey Data. Both jurisdictions receive a share of the regional
RHNA that is larger than their share of the region's population, putting them in the top 15
per capita allocations. Additionally, jurisdictions with higher rates of home ownership and
single-family homes receive slightly larger lower-income allocations as a percentage of
their total RHNA (supporting a mix of housing types).
2. Promoting infill development and socioeconomic equity, the protection of environmental
and agricultural resources, the encouragement of efficient development patterns, and the
achievement of the region’s greenhouse gas reductions targets provided by the State Air
Resources Board pursuant to Section 65080.
The draft ABAG methodology encourages a more efficient development pattern by
allocating nearly twice as many RHNA units to jurisdictions with higher jobs access, on a
per capita basis. Jurisdictions with higher jobs access via transit also receive more RHNA
on a per capita basis.
--continued on next page--

While HCD finds this methodology compliant, applying this methodology to another region or cycle may not
necessarily further the statutory objectives as housing conditions and circumstances may differ.

1
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--continued from previous page-Jurisdictions with the lowest vehicle miles traveled (VMT) per capita, relative to the
region, receive more RHNA per capita than those with the highest per capita VMT.
ABAG’s largest individual allocations go to its major cities with low VMT per capita and
better access to jobs. For example, San Francisco – which has the largest allocation –
has the lowest per capita VMT and is observed as having the highest transit accessibility
in the region. As a major employment center, San Jose receives a substantial RHNA
allocation despite having a higher share of solo commuters and a lower share of transit
use than San Francisco. However, to encourage lower VMT in job-rich areas that may
not yet be seeing high transit ridership, ABAG’s Plan Bay Area complements more
housing in these employment centers (which will reduce commutes by allowing more
people to afford to live near jobs centers) with strategies to reduce VMT by shifting mode
share from driving to public transit.
3. Promoting an improved intraregional relationship between jobs and housing, including
an improved balance between the number of low-wage jobs and the number of housing
units affordable to low-wage workers in each jurisdiction.
The draft ABAG methodology allocates more RHNA units to jurisdictions with more jobs.
Jurisdictions with a higher jobs/housing imbalance receive higher RHNA allocations on a
per capita basis. For example, jurisdictions within the healthy range of 1.0 to 1.5 jobs for
every housing unit receive, on average, a RHNA allocation that is 61% of their current
share of households. Jurisdictions with the highest imbalances – 6.2 and higher – receive
an average allocation 1.21 times their current share of households. Lastly, higher income
jurisdictions receive larger lower income allocations relative to their existing lower income
job shares.
4. Allocating a lower proportion of housing need to an income category when a jurisdiction
already has a disproportionately high share of households in that income category, as
compared to the countywide distribution of households in that category from the most
recent American Community Survey.
On average, cities with a larger existing share of lower income units receive smaller
allocations of low- and very-low income units as a percentage of their total RHNA. For
example, East Palo Alto’s current percentage of households that are lower income is the
highest in the ABAG region and it receives the lowest lower income allocation as a
percentage of its total RHNA. San Pablo’s percentage of households that are lower
income is the second highest in the region and its lower income allocation as a
percentage of its total RHNA is lower than 92% of other jurisdictions. Cities with smaller
shares of existing lower income units receive larger allocations of low- and very lowincome units as a percentage of their total RHNA.
5. Affirmatively furthering fair housing, which means taking meaningful actions, in addition
to combating discrimination, that overcome patterns of segregation and foster inclusive
communities free from barriers that restrict access to opportunity based on protected
characteristics. Specifically, affirmatively furthering fair housing means taking meaningful
actions that, taken together, address significant disparities in housing needs and in access
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to opportunity, replacing segregated living patterns with truly integrated and balanced
living patterns, transforming racially and ethnically concentrated areas of poverty into
areas of opportunity, and fostering and maintaining compliance with civil rights and fair
housing laws.
HCD applauds the significant weighting of Access to High Opportunity Areas as an
adjustment factor and including an equity adjustment in the draft methodology. ABAG’s
methodology allocates more RHNA to jurisdictions with higher access to resources on a
per capita basis. Additionally, those higher-resourced jurisdictions receive even larger
lower income RHNA on a per capita basis. For example, the high-resourced communities
of Cupertino and Mountain View receive higher total allocations on a per capita basis. For
lower resourced jurisdictions with high rates of segregation, such as East Palo Alto, their
allocations – particularly lower income RHNA allocations – are much lower on a per capita
basis.
HCD appreciates the active role of ABAG staff in providing data and input throughout the
draft ABAG RHNA methodology development and review period. HCD especially thanks
Gillian Adams, Dave Vautin, and Aksel Olsen for their significant efforts and assistance.
HCD looks forward to continuing our partnership with ABAG to assist its member
jurisdictions to meet and exceed the planning and production of the region’s housing need.
Support opportunities available for the ABAG region this cycle include, but are not limited
to:
• SB 2 Planning Grants Technical Assistance: Ongoing regionally tailored
technical assistance will also remain available throughout the housing
element development timeline. Technical assistance information is
available at https://www.hcd.ca.gov/community-development/planninggrants-ta.shtml.
•

HCD also encourages all ABAG’s local governments to consider the
many other affordable housing and community development resources
available to local governments, including the Permanent Local Housing
Allocation. HCD’s programs can be found at
https://www.hcd.ca.gov/grants-funding/nofas.shtml.

If HCD can provide any additional assistance, or if you, or your staff, have any
questions, please contact Tom Brinkhuis, Housing Policy Specialist at (916)
263-6651 or tom.brinkhuis@hcd.ca.gov.

Megan Kirkeby
Deputy Director
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STATE OF CALIFORNIA - BUSINESS, CONSUMER SERVICES AND HOUSING AGENCY

GAVIN NEWSOM, Governor

DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT
DIVISION OF HOUSING POLICY DEVELOPMENT
2020 W. El Camino Avenue, Suite 500
Sacramento, CA 95833
(916) 263-2911 / FAX (916) 263-7453
www.hcd.ca.gov

June 9, 2020
Therese W. McMillan, Executive Director
Association of Bay Area Governments
375 Beale Street. Suite 700
San Francisco, CA 94105
Dear Therese W. McMillan,
RE: Final Regional Housing Need Determination
This letter provides the Association of Bay Area Governments (ABAG) its final Regional
Housing Need Determination. Pursuant to state housing element law (Government
Code section 65584, et seq.), the Department of Housing and Community Development
(HCD) is required to provide the determination of ABAG’s existing and projected
housing need.
In assessing ABAG’s regional housing need, HCD and ABAG staff completed an
extensive consultation process from March 2019 through May 2020 covering the
methodology, data sources, and timeline for HCD’s determination of the Regional
Housing Need. HCD also consulted with Walter Schwarm with the California
Department of Finance (DOF) Demographic Research Unit.
Attachment 1 displays the minimum regional housing need determination of 441,176
total units among four income categories for ABAG to distribute among its local
governments. Attachment 2 explains the methodology applied pursuant to Gov. Code
section 65584.01. In determining ABAG’s housing need, HCD considered all the
information specified in state housing law (Gov. Code section 65584.01(c)).
As you know, ABAG is responsible for adopting a methodology for RHNA allocation and
RHNA Plan for the projection period beginning June 30, 2022 and ending December 31,
2030. Pursuant to Gov. Code section 65584(d), the methodology to prepare ABAG’s
RHNA plan must further the following objectives:
(1) Increasing the housing supply and mix of housing types, tenure, and affordability
(2) Promoting infill development and socioeconomic equity, protecting environmental
and agricultural resources, and encouraging efficient development patters
(3) Promoting an improved intraregional relationship between jobs and housing
(4) Balancing disproportionate household income distributions
(5) Affirmatively furthering fair housing
Pursuant to Gov. Code section 65584.04(d), to the extent data is available, ABAG shall
include the factors listed in Gov. Code section 65584.04(d)(1-13) to develop its RHNA
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plan, and pursuant to Gov. Code section 65584.04(f), ABAG must explain in writing how
each of these factors was incorporated into the RHNA plan methodology and how the
methodology furthers the statutory objectives described above. Pursuant to Gov. Code
section 65584.04(h), ABAG must submit its draft methodology to HCD for review.
Increasing the availability of affordable homes, ending homelessness, and meeting
other housing goals continues to be a priority for the State of California. To support
these goals the 2019-20 Budget Act allocated $250 million for all regions and
jurisdictions for planning activities through the Regional Early Action Planning (REAP)
and Local Early Action Planning (LEAP) Grant programs. ABAG has $ 23,966,861
available through the REAP program and HCD applauds ABAG’s efforts to engage
early on how best to utilize these funds and HCD looks forward to continuing this
collaboration. All ABAG jurisdictions are also eligible for LEAP grants and are
encouraged to apply to support meeting and exceeding sixth cycle housing element
goals. While the SB 2 Planning Grant deadline has passed, ongoing regionally tailored
technical assistance is still available through that program.
In addition to these planning resources HCD encourages local governments to consider
the many other affordable housing and community development resources available to
local governments that can be found at https://www.hcd.ca.gov/grantsfunding/nofas.shtml
HCD commends ABAG and its leadership in fulfilling its important role in advancing the
state’s housing, transportation, and environmental goals. ABAG is also recognized for
its actions in proactively educating and engaging its board and committees on the
RHNA process and the regional housing need, as well as creating tools to aid the public
understanding in the process. HCD especially thanks Paul Fassinger, Gillian Adams,
Aksel Olsen, Dave Vautin, Bobby Lu, Matt Maloney, and Elizabeth Bulgarin for their
significant efforts and assistance. HCD looks forward to its continued partnership with
ABAG and its member jurisdictions and assisting ABAG in its planning efforts to
accommodate the region’s share of housing need.
If HCD can provide any additional assistance, or if you, or your staff, have any
questions, please contact Megan Kirkeby, Acting Deputy Director, at
megan.kirkeby@hcd.ca.gov or Tom Brinkhuis, Housing Policy Specialist at (916) 2636651 or tom.brinkhuis@hcd.ca.gov.
Sincerely,

Megan Kirkeby
Acting Deputy Director
Enclosures
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ATTACHMENT 1
HCD REGIONAL HOUSING NEED DETERMINATION
ABAG: June 30, 2022 through December 31, 2030

Income Category

Percent

Housing Unit Need

Very-Low*

25.9%

114,442

Low

14.9%

65,892

Moderate

16.5%

72,712

Above-Moderate

42.6%

188,131

Total
* Extremely-Low

100.0%

441,176

15.5%

Included in Very-Low Category

Notes:
Income Distribution:
Income categories are prescribed by California Health and Safety Code
(Section 50093, et. seq.). Percents are derived based on Census/ACS
reported household income brackets and county median income, then adjusted
based on the percent of cost-burdened households in the region compared
with the percent of cost burdened households nationally.
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HCD REGIONAL HOUSING NEED DETERMINATION:
ABAG June 30, 2021 through December 31, 2030
Methodology
ABAG: PROJECTION PERIOD (8.5 years)
HCD Determined Population, Households, & Housing Unit Need
Reference Step Taken to Calculate Regional Housing Need
Amount
No.
Population: December 31 2030 (DOF June 30 2030
8,273,975
1.
projection adjusted + 6 months to December 31 2030)
- Group Quarters Population: December 31 2030 (DOF June
-169,755
2.
30 2030 projection adjusted + 6 months to December 31 2030)
3.
Household (HH) Population
233,655
4.
Projected Households
3,023,735
5.
+ Vacancy Adjustment (3.27%)
+98,799
6.
+ Overcrowding Adjustment (3.13%)
+94,605
7.
+ Replacement Adjustment (.50%)
+15,120
8.
- Occupied Units (HHs) estimated June 30, 2022
-2,800,185
9.
+ Cost-burden Adjustment
+9,102
Total
6th Cycle Regional Housing Need Assessment (RHNA)
441,176
Detailed background data for this chart is available upon request.
Explanation and Data Sources
1-4. Population, Group Quarters, Household Population, & Projected Households: Pursuant
to Gov. Code Section 65584.01, projections were extrapolated from DOF projections.
Population reflects total persons. Group Quarter Population reflects persons in a
dormitory, group home, institute, military, etc. that do not require residential housing.
Household Population reflects persons requiring residential housing. Projected
Households reflect the propensity of persons within the Household Population to form
households at different rates based on American Community Survey (ACS) trends.
5.

Vacancy Adjustment: HCD applies a vacancy adjustment (standard 5% maximum to
total projected housing stock) and adjusts the percentage based on the region’s current
vacancy percentage to provide healthy market vacancies to facilitate housing
availability and resident mobility. The adjustment is the difference between standard
5% vacancy rate and regions current vacancy rate based (1.73%) on the 2014-2018
ACS data. For ABAG that difference is 3.27%.

6.

Overcrowding Adjustment: In regions where overcrowding is greater than the
comparable region’s overcrowding rate, or in the absence of comparable region the
national overcrowding rate. HCD applies an adjustment based on the amount the
regions overcrowding rate (6.73%) exceeds the comparable region’s rate (3.60%). For
ABAG that difference is 3.13%. Data is from the 2014-2018 ACS.

7.

Replacement Adjustment: HCD applies a replacement adjustment
between .5%
(Continued
nextand
page)
5% to the total housing stock based on the current 10-year annual average percent of
demolitions the region’s local government annual reports to Department of Finance
(DOF). For ABAG the 10-year annual average multiplied by the length of the projection
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vacancy percentage to provide healthy market vacancies to facilitate housing
availability and resident mobility. The adjustment is the difference between standard
5% vacancy rate and regions current vacancy rate based (1.73%) on the 2014-2018
ACS data. For ABAG that difference is 3.27%.
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Methodology
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Overcrowding Adjustment: In regions where overcrowding is greater than the
comparable
region’s overcrowding
rate,
or in the
absence of comparable region the
HCD REGIONAL
HOUSING
NEED
DETERMINATION:
national
overcrowding
rate.
HCDthrough
applies an
adjustment 31,
based
on the amount the
ABAG
June 30,
2021
December
2030
regions overcrowding rate (6.73%) exceeds the comparable region’s rate (3.60%). For
(Continued)
ABAG that difference is 3.13%. Data is from the 2014-2018 ACS.

7. Replacement
Adjustment:
HCD applies
a replacement
adjustment between .5% and
ABAG:
PROJECTION
PERIOD
(8.5 years)
to the total housing
stock based
on the current
10-year annual
average percent of
HCD 5%
Determined
Population,
Households,
& Housing
Unit Need
demolitions the region’s local government annual reports to Department of Finance
Reference Step(DOF).
TakenFor
to ABAG
Calculate
Regional
Housing
Need
the 10-year
annual
average
multiplied by the length of Amount
the projection
No.
period is .40%, and the minimum .50% adjustment is applied.
Population: December 31 2030 (DOF June 30 2030
8,273,975
1.
8.
Occupiedadjusted
Units: This+figure
reflectstoDOF’s
estimate31
of 2030)
occupied units at the start of the
projection
6 months
December
projection period (June 30, 2022).
- Group Quarters Population: December 31 2030 (DOF June
-169,755
2.
30 2030
projection
adjusted
+ 6applies
months
December
31 2030)
9.
Cost Burden
Adjustment:
HCD
anto
adjustment
to the
projected need by
comparing(HH)
the difference
in cost-burden by income group for the region to233,655
the cost3.
Household
Population
burden by
income group for the comparable regions, as determined by ABAG.
The
4.
Projected
Households
3,023,735
very-low
and
low
income
RHNA
is
increased
by
the
percent
difference
(66.64%5.
+ Vacancy Adjustment (3.27%)
+98,799
66.00%=.64%) between the region and the comparable region cost burden rate for
6.
+ Overcrowding
Adjustment
(3.13%)
+94,605
households earning
80% of area
median income and below, then this difference
is
7.
+ Replacement
Adjustment
(.50%)
+15,120
applied to very low- and low-income RHNA proportionate to the share of the
population
8.
- Occupied
Unitscurrently
(HHs) estimated
June
30, 2022
-2,800,185
these groups
represent. The
moderate
and above-moderate income
RHNA is
increased by Adjustment
the percent difference (16.25%-13.10%=3.15%) between the+9,102
region and
9.
+ Cost-burden
the comparable
region
cost burden
for households
earning above 80%
Area
Total
6th Cycle
Regional
Housing
Needrate
Assessment
(RHNA)
441,176
Median Income, then this difference is applied to moderate and above moderate

income
RHNA
proportionate
to the share
of the
population these groups currently
Detailed background
data
for this
chart is available
upon
request.
represent. Data is from 2012-2016 CHAS.

Explanation and Data Sources
1-4. Population, Group Quarters, Household Population, & Projected Households: Pursuant
to Gov. Code Section 65584.01, projections were extrapolated from DOF projections.
Population reflects total persons. Group Quarter Population reflects persons in a
dormitory, group home, institute, military, etc. that do not require residential housing.
Household Population reflects persons requiring residential housing. Projected
Households reflect the propensity of persons within the Household Population to form
households at different rates based on American Community Survey (ACS) trends.
5.

Vacancy Adjustment: HCD applies a vacancy adjustment (standard 5% maximum to
total projected housing stock) and adjusts the percentage based on the region’s current
vacancy percentage to provide healthy market vacancies to facilitate housing
availability and resident mobility. The adjustment is the difference between standard
5% vacancy rate and regions current vacancy rate based (1.73%) on the 2014-2018
ACS data. For ABAG that difference is 3.27%.

6.

Overcrowding Adjustment: In regions where overcrowding is greater than the
comparable region’s overcrowding rate, or in the absence of comparable region the
national overcrowding rate. HCD applies an adjustment based on the amount the
regions
overcrowding
rate (6.73%)
comparable
NEEDS
ALLOCATION (RHNA)
PLAN: SAN exceeds
FRANCISCO the
BAY AREA,
2023-2031region’s rate (3.60%). For
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APPENDIX 3
Overview of Performance Evaluation Metrics
The RHNA allocation methodology must meet five objectives
identified in Housing Element Law.1 To help ensure that
any proposed methodology would meet the statutory
RHNA objectives and receive approval from the California
Department of Housing and Community Development
(HCD), ABAG-MTC staff developed a set of evaluation
metrics to assess different methodology options. These
metrics are based largely on the analytical framework used
by HCD in evaluating the draft methodologies completed
by other regions in California, as evidenced by the approval
letters HCD provided to the Sacramento Area Council
of Governments (SACOG), San Diego Association of
Governments (SANDAG), and Southern California Association
of Governments (SCAG).2 Other metrics reflect input from
members of the Housing Methodology Committee (HMC).
In the evaluation metrics, each statutory objective has been
reframed as a question that reflects the language Housing
Element Law uses to define the objectives. Each statutory
objective is accompanied by quantitative metrics for
evaluating the allocation produced by a methodology. The
metrics are generally structured as a comparison between
the allocations to the top jurisdictions in the region for a
particular characteristic – such as jurisdictions with the most
expensive housing costs – and the allocations to the rest of
the jurisdictions in the region.

Metrics Based on Lower-Income Unit Percentage vs.
Metrics Based on Total Allocation

Several of the metrics focus on whether jurisdictions with
certain characteristics receive a significant share of their
RHNA as lower-income units. These metrics reflect HCD’s
analysis in its letters evaluating RHNA methodologies from
other regions. However, HMC members advocated for metrics
that also examine the total number of units assigned to a
jurisdiction. These HMC members asserted that it is ultimately
less impactful if a jurisdiction receives a high share of its
RHNA as lower-income units if that same jurisdiction receives
few units overall. Accordingly, each metric that focuses on
the share of lower-income units assigned to jurisdictions with
certain characteristics is paired with a complementary metric
that examines whether those jurisdictions also receive a share
of the regional housing need that is at least proportional to
their share of the region’s households. A value of 1.0 for these
complementary metrics means that the group of jurisdictions’
overall share of RHNA is proportional relative to its overall
share of households in 2020, while a value below 1.0 is less
than proportional.

Evaluation of Final RHNA Methodology

The graphs below show how well the final RHNA
methodology performs in achieving the five statutory RHNA
objectives based on the evaluation metrics.

1 See California Government Code Section 65584(d).
2 For copies of letters HCD sent to other regions, see this document from the January 2020 HMC meeting agenda packet.
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OBJECTIVE 1: Does the allocation increase the housing supply and the mix of housing types, tenure, and affordability in all cities
and counties within the region in an equitable manner?

Metric 1a.1: Do jurisdictions with the most expensive housing costs
receive a significant percentage of their RHNA as lower-income units?

Metric 1a.2: Do jurisdictions with the most expensive housing costs
receive a share of the region’s housing need that is at least proportional
to their share of the region’s households?

OBJECTIVE 2: Does the allocation promote infill development and socioeconomic equity, the protection of environmental and agricultural
resources, the encouragement of efficient development patterns, and the achievement of the region’s greenhouse gas reductions targets?

Metr ic 2a: Do jurisdictions with the largest share
of the region’s jobs have the highest grow th rates
resulting from RHNA?

Metric 2b: Do jurisdictions with the largest share
of the region’s Transit Priority Area acres have the
highest growth rates resulting from RHNA?

Metric 2c: Do jurisdictions with the lowest vehicle
miles traveled (VMT) per resident have the
highest growth rates resulting from RHNA?
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OBJECTIVE 3: Does the allocation promote an improved intraregional relationship between jobs and housing, including an
improved balance between the number of low-wage jobs and the number of housing units affordable to low wage workers in
each jurisdiction?

Metric 3a.1: Do jurisdictions with the most low-wage workers per
housing unit affordable to low-wage workers receive a significant
percentage of their RHNA as lower-income units?

OBJECTIVE 4: Does the allocation direct a lower proportion
of housing need to an income category when a jurisdiction
already has a disproportionately high share of households in
that income category?

Metric 3a.2: Do jurisdictions with the most low-wage workers per
housing unit affordable to low-wage workers receive a share of the
region’s housing need that is at least proportional to their share of the
region’s households?

Metric 4: Do jurisdictions with the largest percentage of high-income
residents receive a larger share of their RHNA as lower-income units
than jurisdictions with the largest percentage of low-income residents?
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APPENDIX 3
OBJECTIVE 5: Does the allocation affirmatively further fair housing?

Metric 5a.1: Do jurisdictions with the largest percentage of households
living in High or Highest Resource census tracts receive a significant
percentage of their RHNA as lower-income units?

Metric 5a.2: Do jurisdictions with the largest percentage of households
living in High or Highest Resource census tracts receive a share of the
region’s housing need that is at least proportional to their share of the
region’s households?

Metric 5b: Do jurisdictions exhibiting racial and economic exclusion
receive a share of the region’s housing need that is at least proportional
to their share of the region’s households?

Metric 5c: Do jurisdictions with the largest percentage of high-income
residents receive a share of the region’s housing need that is at least
proportional to their share of the region’s households?
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APPENDIX 3
Metric 5d.1: Do jurisdictions exhibiting racial and
economic exclusion above the regional average receive
a total share of the region’s very low and low-income
housing need that is at least proportional to their total
share of the region’s households?

Metric 5d.2: Do most jurisdictions exhibiting racial and
economic exclusion above the regional average receive
a share of the region’s very low- and low-income housing
need that is at least proportional to the jurisdiction’s share
of the region’s households?

Note: These metrics use a composite score to identify jurisdictions that exhibit racial and economic exclusion that is above the regional average based on the jurisdiction’s
divergence index score and the percent of the jurisdiction’s households above 120 percent of Area Median Income (AMI).
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APPENDIX 4

Factor Scores by Jurisdiction

FACTOR: ACCESS TO HIGH OPPORTUNITY AREAS (AHOA)

FACTOR: JOB PROXIMITY - AUTO (JPA)

FACTOR PREPARATION

Jurisdiction

BASELINE ALLOCATION:
Share of Bay Area
Households in
Year 2050
(A)

RAW AHOA
FACTOR SCORE

AHOA
FACTOR SCORE
RESCALED TO
0.5-1.5 RANGE
(B)

FACTOR: JOB PROXIMITY - TRANSIT (JPT)

FACTOR PREPARATION
BASELINE ADJUSTED
BY
AHOA FACTOR
(A * B)

FACTOR
DISTRIBUTION:
ADJUSTED BASELINE
RESCALED TO 100%
(A * B) / SUM(A * B)

FACTOR PREPARATION

RAW JPA FACTOR
SCORE

JPA FACTOR SCORE
RESCALED TO
0.5-1.5 RANGE
(B)

BASELINE
ADJUSTED BY JPA
FACTOR
(A * B)

FACTOR
DISTRIBUTION:
ADJUSTED BASELINE
RESCALED TO 100%
(A * B) / SUM(A * B)

RAW JPT FACTOR
SCORE

JPT FACTOR SCORE
RESCALED TO
0.5-1.5 RANGE
(B)

BASELINE
ADJUSTED BY JPT
FACTOR
(A * B)

FACTOR
DISTRIBUTION:
ADJUSTED BASELINE
RESCALED TO 100%
(A * B) / SUM(A * B)

Alameda

1.100%

0.658

1.158

1.274%

1.372%

16.458

1.013

1.114%

1.075%

2.570

0.677

0.744%

0.995%

Albany

0.206%

0.845

1.345

0.278%

0.299%

16.532

1.015

0.210%

0.202%

5.333

0.866

0.179%

0.239%

American Canyon

0.176%

0.000

0.500

0.088%

0.095%

4.492

0.638

0.113%

0.109%

0.000

0.500

0.088%

0.118%

Antioch

1.270%

0.000

0.500

0.635%

0.684%

1.670

0.549

0.698%

0.673%

0.050

0.503

0.639%

0.855%

Atherton

0.072%

0.414

0.914

0.066%

0.071%

21.084

1.158

0.083%

0.080%

1.827

0.625

0.045%

0.060%

Belmont

0.305%

1.000

1.500

0.457%

0.492%

19.019

1.093

0.333%

0.322%

0.754

0.552

0.168%

0.225%

Belvedere

0.032%

1.000

1.500

0.048%

0.052%

3.208

0.597

0.019%

0.019%

0.000

0.500

0.016%

0.022%

Berkeley

1.701%

0.730

1.230

2.093%

2.253%

18.029

1.062

1.807%

1.744%

7.622

1.023

1.741%

2.328%

Brentwood

0.647%

0.000

0.500

0.323%

0.348%

1.290

0.537

0.348%

0.335%

0.000

0.500

0.323%

0.432%

Brisbane

0.423%

0.000

0.500

0.211%

0.228%

26.701

1.334

0.564%

0.544%

0.111

0.508

0.215%

0.287%

Burlingame

0.546%

1.000

1.500

0.820%

0.883%

21.877

1.183

0.646%

0.624%

0.770

0.553

0.302%

0.404%

Calistoga

0.052%

0.000

0.500

0.026%

0.028%

0.499

0.513

0.027%

0.026%

0.000

0.500

0.026%

0.035%

Campbell

0.563%

0.657

1.157

0.652%

0.702%

23.847

1.245

0.701%

0.677%

3.067

0.711

0.400%

0.535%

Clayton

0.111%

1.000

1.500

0.167%

0.179%

6.175

0.690

0.077%

0.074%

0.016

0.501

0.056%

0.074%

Cloverdale

0.120%

0.000

0.500

0.060%

0.065%

0.400

0.509

0.061%

0.059%

0.000

0.500

0.060%

0.080%

Colma

0.052%

0.000

0.500

0.026%

0.028%

25.758

1.304

0.068%

0.066%

5.495

0.877

0.046%

0.062%

Concord

1.725%

0.112

0.612

1.057%

1.138%

6.800

0.710

1.225%

1.182%

0.382

0.526

0.908%

1.214%

Corte Madera

0.138%

1.000

1.500

0.207%

0.223%

7.987

0.747

0.103%

0.100%

0.728

0.550

0.076%

0.102%

Cotati

0.092%

0.000

0.500

0.046%

0.050%

4.449

0.636

0.059%

0.057%

0.001

0.500

0.046%

0.062%

Cupertino

0.724%

1.000

1.500

1.086%

1.169%

27.568

1.361

0.985%

0.951%

0.866

0.559

0.405%

0.541%554
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APPENDIX 4

Factor Scores by Jurisdiction

FACTOR: ACCESS TO HIGH OPPORTUNITY AREAS (AHOA)

FACTOR: JOB PROXIMITY - AUTO (JPA)

FACTOR PREPARATION

Jurisdiction

BASELINE ALLOCATION:
Share of Bay Area
Households in
Year 2050
(A)

RAW AHOA
FACTOR SCORE

AHOA
FACTOR SCORE
RESCALED TO
0.5-1.5 RANGE
(B)

FACTOR: JOB PROXIMITY - TRANSIT (JPT)

FACTOR PREPARATION
BASELINE ADJUSTED
BY
AHOA FACTOR
(A * B)

FACTOR
DISTRIBUTION:
ADJUSTED BASELINE
RESCALED TO 100%
(A * B) / SUM(A * B)

FACTOR PREPARATION

RAW JPA FACTOR
SCORE

JPA FACTOR SCORE
RESCALED TO
0.5-1.5 RANGE
(B)

BASELINE
ADJUSTED BY JPA
FACTOR
(A * B)

FACTOR
DISTRIBUTION:
ADJUSTED BASELINE
RESCALED TO 100%
(A * B) / SUM(A * B)

RAW JPT FACTOR
SCORE

JPT FACTOR SCORE
RESCALED TO
0.5-1.5 RANGE
(B)

BASELINE
ADJUSTED BY JPT
FACTOR
(A * B)

FACTOR
DISTRIBUTION:
ADJUSTED BASELINE
RESCALED TO 100%
(A * B) / SUM(A * B)

Daly City

0.945%

0.273

0.773

0.730%

0.786%

26.874

1.339

1.266%

1.222%

6.054

0.916

0.865%

1.157%

Danville

0.424%

1.000

1.500

0.636%

0.685%

9.019

0.780

0.330%

0.319%

0.025

0.502

0.213%

0.284%

Dublin

0.705%

1.000

1.500

1.057%

1.139%

8.733

0.771

0.543%

0.524%

0.222

0.515

0.363%

0.486%

East Palo Alto

0.206%

0.000

0.500

0.103%

0.111%

30.667

1.458

0.301%

0.290%

1.896

0.630

0.130%

0.174%

El Cerrito

0.405%

0.110

0.610

0.247%

0.266%

14.763

0.960

0.389%

0.375%

2.914

0.700

0.284%

0.379%

Emeryville

0.493%

0.000

0.500

0.246%

0.265%

19.602

1.111

0.548%

0.528%

13.124

1.401

0.690%

0.923%

Fairfax

0.098%

1.000

1.500

0.148%

0.159%

3.296

0.600

0.059%

0.057%

0.288

0.520

0.051%

0.068%

Foster City

0.327%

1.000

1.500

0.491%

0.529%

18.052

1.063

0.348%

0.336%

0.227

0.516

0.169%

0.226%

Fremont

2.434%

0.920

1.420

3.456%

3.722%

12.595

0.892

2.170%

2.094%

0.516

0.535

1.303%

1.742%

Gilroy

0.461%

0.166

0.666

0.307%

0.331%

1.289

0.537

0.248%

0.239%

0.035

0.502

0.231%

0.310%

Half Moon Bay

0.149%

0.000

0.500

0.074%

0.080%

0.200

0.503

0.075%

0.072%

0.000

0.500

0.074%

0.099%

Hayward

1.571%

0.000

0.500

0.786%

0.846%

11.689

0.863

1.357%

1.309%

0.661

0.545

0.857%

1.146%

Healdsburg

0.121%

0.000

0.500

0.061%

0.065%

3.132

0.595

0.072%

0.070%

0.020

0.501

0.061%

0.081%

Hercules

0.264%

0.000

0.500

0.132%

0.142%

8.488

0.763

0.202%

0.195%

0.450

0.531

0.140%

0.188%

Hillsborough

0.097%

1.000

1.500

0.146%

0.157%

15.669

0.988

0.096%

0.093%

0.019

0.501

0.049%

0.065%

Lafayette

0.382%

1.000

1.500

0.572%

0.616%

13.389

0.917

0.350%

0.338%

0.578

0.540

0.206%

0.275%

Larkspur

0.189%

1.000

1.500

0.284%

0.306%

6.557

0.702

0.133%

0.128%

0.659

0.545

0.103%

0.138%

Livermore

1.269%

0.373

0.873

1.108%

1.193%

4.970

0.653

0.828%

0.799%

0.103

0.507

0.643%

0.860%

Los Altos

0.301%

1.000

1.500

0.451%

0.486%

30.664

1.458

0.438%

0.423%

0.862

0.559

0.168%

0.225%

Los Altos Hills

0.076%

1.000

1.500

0.114%

0.123%

29.816

1.432

0.109%

0.105%

0.000

0.500

0.038%

0.051%555
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APPENDIX 4

Factor Scores by Jurisdiction

FACTOR: ACCESS TO HIGH OPPORTUNITY AREAS (AHOA)

FACTOR: JOB PROXIMITY - AUTO (JPA)

FACTOR PREPARATION

Jurisdiction

BASELINE ALLOCATION:
Share of Bay Area
Households in
Year 2050
(A)

RAW AHOA
FACTOR SCORE

AHOA
FACTOR SCORE
RESCALED TO
0.5-1.5 RANGE
(B)

FACTOR: JOB PROXIMITY - TRANSIT (JPT)

FACTOR PREPARATION
BASELINE ADJUSTED
BY
AHOA FACTOR
(A * B)

FACTOR
DISTRIBUTION:
ADJUSTED BASELINE
RESCALED TO 100%
(A * B) / SUM(A * B)

FACTOR PREPARATION

RAW JPA FACTOR
SCORE

JPA FACTOR SCORE
RESCALED TO
0.5-1.5 RANGE
(B)

BASELINE
ADJUSTED BY JPA
FACTOR
(A * B)

FACTOR
DISTRIBUTION:
ADJUSTED BASELINE
RESCALED TO 100%
(A * B) / SUM(A * B)

RAW JPT FACTOR
SCORE

JPT FACTOR SCORE
RESCALED TO
0.5-1.5 RANGE
(B)

BASELINE
ADJUSTED BY JPT
FACTOR
(A * B)

FACTOR
DISTRIBUTION:
ADJUSTED BASELINE
RESCALED TO 100%
(A * B) / SUM(A * B)

Los Gatos

0.335%

1.000

1.500

0.503%

0.542%

20.659

1.145

0.384%

0.371%

0.120

0.508

0.170%

0.228%

Martinez

0.383%

0.298

0.798

0.306%

0.329%

8.951

0.778

0.298%

0.288%

0.149

0.510

0.196%

0.262%

Menlo Park

0.481%

0.848

1.348

0.648%

0.697%

30.389

1.450

0.697%

0.672%

1.426

0.598

0.287%

0.384%

Mill Valley

0.164%

1.000

1.500

0.246%

0.265%

6.629

0.705

0.116%

0.112%

0.268

0.518

0.085%

0.114%

Millbrae

0.350%

1.000

1.500

0.526%

0.566%

26.434

1.326

0.465%

0.448%

0.810

0.556

0.195%

0.260%

Milpitas

1.257%

0.623

1.123

1.412%

1.520%

25.695

1.302

1.637%

1.580%

2.588

0.678

0.852%

1.139%

Monte Sereno

0.032%

1.000

1.500

0.048%

0.051%

21.405

1.168

0.037%

0.036%

0.007

0.500

0.016%

0.021%

Moraga

0.204%

1.000

1.500

0.306%

0.330%

12.396

0.886

0.181%

0.174%

0.267

0.518

0.106%

0.141%

Morgan Hill

0.410%

0.000

0.500

0.205%

0.221%

4.420

0.635

0.261%

0.252%

0.153

0.511

0.209%

0.280%

Mountain View

1.754%

0.925

1.425

2.499%

2.690%

31.814

1.494

2.621%

2.529%

1.737

0.619

1.086%

1.452%

Napa

0.769%

0.028

0.528

0.406%

0.437%

3.017

0.591

0.455%

0.439%

0.243

0.517

0.397%

0.531%

Newark

0.609%

0.114

0.614

0.374%

0.402%

9.202

0.785

0.478%

0.461%

0.393

0.527

0.321%

0.429%

Novato

0.672%

0.252

0.752

0.505%

0.544%

3.815

0.616

0.414%

0.400%

0.058

0.504

0.339%

0.453%

Oakland

6.338%

0.243

0.743

4.708%

5.069%

19.810

1.118

7.086%

6.838%

7.035

0.983

6.231%

8.332%

Oakley

0.450%

0.000

0.500

0.225%

0.242%

1.361

0.540

0.243%

0.234%

0.000

0.500

0.225%

0.301%

Orinda

0.235%

1.000

1.500

0.352%

0.379%

18.135

1.065

0.250%

0.241%

0.069

0.505

0.118%

0.158%

Pacifica

0.356%

1.000

1.500

0.534%

0.575%

10.511

0.826

0.294%

0.284%

0.108

0.507

0.181%

0.242%

Palo Alto

0.935%

1.000

1.500

1.402%

1.510%

30.656

1.458

1.363%

1.315%

0.937

0.564

0.527%

0.705%

Petaluma

0.716%

0.077

0.577

0.413%

0.445%

3.584

0.609

0.437%

0.421%

0.047

0.503

0.361%

0.482%

Piedmont

0.098%

1.000

1.500

0.146%

0.158%

19.883

1.120

0.109%

0.105%

4.836

0.832

0.081%

0.109%
556
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Factor Scores by Jurisdiction

FACTOR: ACCESS TO HIGH OPPORTUNITY AREAS (AHOA)

FACTOR: JOB PROXIMITY - AUTO (JPA)

FACTOR PREPARATION

Jurisdiction

BASELINE ALLOCATION:
Share of Bay Area
Households in
Year 2050
(A)

RAW AHOA
FACTOR SCORE

AHOA
FACTOR SCORE
RESCALED TO
0.5-1.5 RANGE
(B)

FACTOR: JOB PROXIMITY - TRANSIT (JPT)

FACTOR PREPARATION
BASELINE ADJUSTED
BY
AHOA FACTOR
(A * B)

FACTOR
DISTRIBUTION:
ADJUSTED BASELINE
RESCALED TO 100%
(A * B) / SUM(A * B)

FACTOR PREPARATION

RAW JPA FACTOR
SCORE

JPA FACTOR SCORE
RESCALED TO
0.5-1.5 RANGE
(B)

BASELINE
ADJUSTED BY JPA
FACTOR
(A * B)

FACTOR
DISTRIBUTION:
ADJUSTED BASELINE
RESCALED TO 100%
(A * B) / SUM(A * B)

RAW JPT FACTOR
SCORE

JPT FACTOR SCORE
RESCALED TO
0.5-1.5 RANGE
(B)

BASELINE
ADJUSTED BY JPT
FACTOR
(A * B)

FACTOR
DISTRIBUTION:
ADJUSTED BASELINE
RESCALED TO 100%
(A * B) / SUM(A * B)

Pinole

0.183%

0.000

0.500

0.091%

0.098%

8.067

0.750

0.137%

0.132%

0.414

0.528

0.096%

0.129%

Pittsburg

0.787%

0.000

0.500

0.393%

0.423%

5.046

0.655

0.515%

0.497%

0.330

0.523

0.411%

0.550%

Pleasant Hill

0.368%

0.636

1.136

0.418%

0.450%

9.503

0.795

0.292%

0.282%

0.189

0.513

0.189%

0.252%

Pleasanton

1.135%

1.000

1.500

1.703%

1.833%

8.215

0.754

0.856%

0.826%

0.507

0.535

0.607%

0.812%

Portola Valley

0.045%

1.000

1.500

0.067%

0.072%

13.912

0.933

0.042%

0.040%

0.000

0.500

0.022%

0.030%

Redwood City

0.984%

0.473

0.973

0.958%

1.032%

21.781

1.180

1.161%

1.121%

0.668

0.546

0.537%

0.719%

Richmond

1.227%

0.000

0.500

0.614%

0.661%

11.673

0.863

1.059%

1.022%

0.764

0.552

0.678%

0.907%

Rohnert Park

0.625%

0.000

0.500

0.312%

0.336%

4.447

0.636

0.398%

0.384%

0.070

0.505

0.315%

0.422%

Ross

0.022%

1.000

1.500

0.032%

0.035%

4.210

0.629

0.014%

0.013%

0.592

0.541

0.012%

0.016%

San Anselmo

0.167%

1.000

1.500

0.250%

0.270%

3.554

0.608

0.102%

0.098%

0.229

0.516

0.086%

0.115%

San Bruno

0.730%

0.244

0.744

0.543%

0.585%

25.955

1.311

0.957%

0.924%

0.798

0.555

0.405%

0.542%

San Carlos

0.455%

1.000

1.500

0.683%

0.735%

21.435

1.169

0.532%

0.514%

1.310

0.590

0.269%

0.359%

San Francisco

14.304%

0.544

1.044

14.936%

16.082%

31.995

1.500

21.455%

20.705%

14.561

1.500

21.455%

28.689%

San Jose

14.426%

0.347

0.847

12.212%

13.149%

20.319

1.134

16.358%

15.786%

2.396

0.665

9.587%

12.819%

San Leandro

1.137%

0.000

0.500

0.569%

0.612%

18.689

1.083

1.231%

1.188%

3.221

0.721

0.820%

1.097%

San Mateo

1.419%

0.611

1.111

1.576%

1.697%

20.527

1.140

1.618%

1.562%

1.250

0.586

0.831%

1.112%

San Pablo

0.248%

0.000

0.500

0.124%

0.134%

12.425

0.886

0.220%

0.212%

1.304

0.590

0.146%

0.196%

San Rafael

1.048%

0.211

0.711

0.745%

0.803%

4.974

0.653

0.684%

0.661%

0.016

0.501

0.525%

0.703%

San Ramon

0.975%

1.000

1.500

1.462%

1.574%

8.182

0.753

0.734%

0.709%

0.159

0.511

0.498%

0.666%

Santa Clara

2.135%

0.639

1.139

2.431%

2.618%

27.441

1.357

2.898%

2.796%

3.493

0.740

1.580%

2.112%

Santa Rosa

1.745%

0.067

0.567

0.990%

1.066%

4.165

0.627

1.095%

1.057%

0.416

0.529

0.922%

1.234%
557
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Factor Scores by Jurisdiction

FACTOR: ACCESS TO HIGH OPPORTUNITY AREAS (AHOA)

FACTOR: JOB PROXIMITY - AUTO (JPA)

FACTOR PREPARATION

Jurisdiction

BASELINE ALLOCATION:
Share of Bay Area
Households in
Year 2050
(A)

RAW AHOA
FACTOR SCORE

AHOA
FACTOR SCORE
RESCALED TO
0.5-1.5 RANGE
(B)

FACTOR: JOB PROXIMITY - TRANSIT (JPT)

FACTOR PREPARATION
BASELINE ADJUSTED
BY
AHOA FACTOR
(A * B)

FACTOR
DISTRIBUTION:
ADJUSTED BASELINE
RESCALED TO 100%
(A * B) / SUM(A * B)

FACTOR PREPARATION

RAW JPA FACTOR
SCORE

JPA FACTOR SCORE
RESCALED TO
0.5-1.5 RANGE
(B)

BASELINE
ADJUSTED BY JPA
FACTOR
(A * B)

FACTOR
DISTRIBUTION:
ADJUSTED BASELINE
RESCALED TO 100%
(A * B) / SUM(A * B)

RAW JPT FACTOR
SCORE

JPT FACTOR SCORE
RESCALED TO
0.5-1.5 RANGE
(B)

BASELINE
ADJUSTED BY JPT
FACTOR
(A * B)

FACTOR
DISTRIBUTION:
ADJUSTED BASELINE
RESCALED TO 100%
(A * B) / SUM(A * B)

Saratoga

0.280%

1.000

1.500

0.420%

0.453%

23.686

1.239

0.347%

0.335%

0.193

0.513

0.144%

0.192%

Sausalito

0.125%

1.000

1.500

0.187%

0.202%

17.729

1.053

0.132%

0.127%

0.683

0.547

0.068%

0.091%

Sebastopol

0.086%

0.000

0.500

0.043%

0.046%

3.671

0.612

0.053%

0.051%

0.000

0.500

0.043%

0.057%

Sonoma

0.133%

0.000

0.500

0.067%

0.072%

0.838

0.523

0.070%

0.067%

0.000

0.500

0.067%

0.089%

South San Francisco

0.929%

0.208

0.708

0.658%

0.709%

26.058

1.314

1.221%

1.178%

1.079

0.574

0.534%

0.713%

St. Helena

0.068%

0.000

0.500

0.034%

0.036%

1.078

0.531

0.036%

0.035%

0.000

0.500

0.034%

0.045%

Sunnyvale

2.088%

0.702

1.202

2.510%

2.703%

29.357

1.417

2.959%

2.855%

2.221

0.653

1.362%

1.822%

Tiburon

0.126%

1.000

1.500

0.190%

0.204%

4.756

0.646

0.082%

0.079%

0.027

0.502

0.063%

0.085%

Unincorporated Alameda

1.419%

0.279

0.779

1.106%

1.191%

6.426

0.698

0.991%

0.957%

0.025

0.502

0.712%

0.952%

Unincorporated Contra Costa

2.203%

0.359

0.859

1.893%

2.038%

5.598

0.672

1.481%

1.429%

0.012

0.501

1.103%

1.475%

Unincorporated Marin

0.822%

0.761

1.261

1.036%

1.116%

1.379

0.540

0.444%

0.428%

0.017

0.501

0.412%

0.551%

Unincorporated Napa

0.279%

0.132

0.632

0.176%

0.190%

1.882

0.556

0.155%

0.150%

0.003

0.500

0.140%

0.187%

Unincorporated San Mateo

0.809%

0.447

0.947

0.766%

0.825%

2.242

0.567

0.459%

0.443%

0.043

0.503

0.407%

0.544%

Unincorporated Santa Clara

0.815%

0.420

0.920

0.750%

0.807%

9.501

0.795

0.647%

0.625%

0.068

0.505

0.411%

0.550%

Unincorporated Sonoma

1.540%

0.059

0.559

0.860%

0.926%

1.752

0.552

0.850%

0.820%

0.013

0.501

0.771%

1.031%

Union City

0.727%

0.126

0.626

0.455%

0.490%

9.138

0.783

0.569%

0.549%

1.094

0.575

0.418%

0.559%

Walnut Creek

1.148%

0.922

1.422

1.632%

1.757%

9.192

0.785

0.901%

0.870%

0.386

0.527

0.604%

0.808%

Windsor

0.260%

0.000

0.500

0.130%

0.140%

3.758

0.615

0.160%

0.154%

0.000

0.500

0.130%

0.174%

Woodside

0.058%

0.981

1.481

0.085%

0.092%

17.348

1.041

0.060%

0.058%

0.036

0.502

0.029%

0.039%

Yountville

0.029%

0.000

0.500

0.015%

0.016%

1.820

0.554

0.016%

0.016%

0.080

0.506

0.015%

0.020%

92.873%

100.000%

103.624%

100.000%

74.786%

100.000%

REGION TOTAL

A24 ABAG FINAL REGIONAL HOUSING NEEDS ALLOCATION (RHNA) PLAN: SAN FRANCISCO BAY AREA, 2023-2031

APPENDICES RHNA

558

A25

APPENDIX 5

APPENDIX 5

Final RHNA Allocation by Jurisdiction, with Factor Components

ALLOCATION BUILDING BLOCKS
(Weights determine the share of each income group’s units that is assigned to a factor, and the factor is used to geographically allocate those units)

FACTOR DISTRIBUTIONS
VERY LOW INCOME

(Each sums to 100%)

Factor

Jurisdiction

Factor Weight

ACCESS TO
HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

SUBTOTAL

70%

15%

15%

100%

LOW INCOME
EQUITY
ADJUSTMENT

RHNA
APPEALS

MODERATE INCOME

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

SUBTOTAL

SUBTOTAL

70%

15%

15%

100%

40%

60%

46,124

9,884

9,884

65,892

29,085

EQUITY
ADJUSTMENT

RHNA
APPEALS

ABOVE MODERATE INCOME
ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

SUBTOTAL

100%

40%

60%

100%

43,627

72,712

75,252

112,878

188,130

RHNA
APPEALS

RHNA
APPEALS

TOTAL

100%

100%

100%

80,109

17,166

17,166

114,442

Alameda

1.372%

1.075%

0.995%

1,099

185

171

1,455

-34

–

633

106

98

837

-19

–

399

469

868

–

1,032

1,214

2,246

–

5,353

Albany

0.299%

0.202%

0.239%

239

35

41

315

-7

–

138

20

24

182

-4

–

87

88

175

–

225

228

453

–

1,114

American Canyon

0.095%

0.109%

0.118%

76

19

20

115

-3

–

44

11

12

67

-2

–

28

47

75

–

71

123

194

–

446

Antioch

0.684%

0.673%

0.855%

548

116

147

811

-19

–

315

67

85

467

-11

–

199

294

493

–

515

760

1,275

–

3,016

Atherton

0.071%

0.080%

0.060%

57

14

10

81

13

–

33

8

6

47

7

–

21

35

56

–

53

91

144

–

348

Belmont

0.492%

0.322%

0.225%

394

55

39

488

0

–

227

32

22

281

0

–

143

140

283

–

370

363

733

–

1,785

Belvedere

0.052%

0.019%

0.022%

42

3

4

49

0

–

24

2

2

28

0

–

15

8

23

–

39

21

60

–

160

Berkeley

2.253%

1.744%

2.328%

1,805

299

400

2,504

-58

–

1,039

172

230

1,441

-33

–

655

761

1,416

–

1,696

1,968

3,664

–

8,934

Brentwood

0.348%

0.335%

0.432%

279

58

74

411

-9

–

161

33

43

237

-5

–

101

146

247

–

262

379

641

–

1,522

Brisbane

0.228%

0.544%

0.287%

182

93

49

324

-7

–

105

54

28

187

-4

–

66

237

303

–

171

614

785

–

1,588

Burlingame

0.883%

0.624%

0.404%

707

107

69

883

-20

–

407

62

40

509

-12

–

257

272

529

–

664

704

1,368

–

3,257

Calistoga

0.028%

0.026%

0.035%

22

4

6

32

-1

–

13

3

3

19

0

–

8

11

19

–

21

29

50

–

119

Campbell

0.702%

0.677%

0.535%

562

116

92

770

-18

–

324

67

53

444

-10

–

204

295

499

–

528

764

1,292

–

2,977

Clayton

0.179%

0.074%

0.074%

144

13

13

170

0

–

83

7

7

97

0

–

52

32

84

–

135

84

219

–

570

Cloverdale

0.065%

0.059%

0.080%

52

10

14

76

-2

–

30

6

8

44

-1

–

19

26

45

–

49

67

116

–

278

Colma

0.028%

0.066%

0.062%

23

11

11

45

-1

–

13

7

6

26

-1

–

8

29

37

–

21

75

96

–

202

Concord

1.138%

1.182%

1.214%

911

203

208

1,322

-30

–

525

117

120

762

-18

–

331

516

847

–

856

1,334

2,190

–

5,073

Corte Madera

0.223%

0.100%

0.102%

179

17

17

213

0

–

103

10

10

123

0

–

65

43

108

–

168

113

281

–

725

Cotati

0.050%

0.057%

0.062%

40

10

11

61

-1

–

23

6

6

35

-1

–

14

25

39

–

37

64

101

–

234

Cupertino

1.169%

0.951%

0.541%

937

163

93

1,193

0

–

539

94

54

687

0

–

340

415

755

–

880

1,073

1,953

–
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Final RHNA Allocation by Jurisdiction, with Factor Components

ALLOCATION BUILDING BLOCKS
(Weights determine the share of each income group’s units that is assigned to a factor, and the factor is used to geographically allocate those units)

FACTOR DISTRIBUTIONS
VERY LOW INCOME

(Each sums to 100%)

Factor

Jurisdiction

Factor Weight

ACCESS TO
HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

SUBTOTAL

70%

15%

15%

100%

80,109

17,166

17,166

114,442

LOW INCOME
EQUITY
ADJUSTMENT

RHNA
APPEALS

MODERATE INCOME

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

SUBTOTAL

SUBTOTAL

70%

15%

15%

100%

40%

60%

46,124

9,884

9,884

65,892

29,085

EQUITY
ADJUSTMENT

RHNA
APPEALS

ABOVE MODERATE INCOME
ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

SUBTOTAL

100%

40%

60%

100%

43,627

72,712

75,252

112,878

188,130

RHNA
APPEALS

RHNA
APPEALS

TOTAL

100%

100%

100%

Daly City

0.786%

1.222%

1.157%

630

210

199

1,039

297

–

363

121

114

598

171

–

229

533

762

–

592

1,379

1,971

–

4,838

Danville

0.685%

0.319%

0.284%

548

55

49

652

0

–

316

32

28

376

0

–

199

139

338

–

515

360

875

–

2,241

Dublin

1.139%

0.524%

0.486%

912

90

83

1,085

0

–

525

52

48

625

0

–

331

229

560

–

857

592

1,449

–

3,719

East Palo Alto

0.111%

0.290%

0.174%

89

50

30

169

-4

–

51

29

17

97

-2

–

32

127

159

–

83

327

410

–

829

El Cerrito

0.266%

0.375%

0.379%

213

64

65

342

-8

–

123

37

37

197

-5

–

77

164

241

–

200

424

624

–

1,391

Emeryville

0.265%

0.528%

0.923%

213

91

158

462

-11

–

122

52

91

265

-6

–

77

231

308

–

200

597

797

–

1,815

Fairfax

0.159%

0.057%

0.068%

127

10

12

149

0

–

73

6

7

86

0

–

46

25

71

–

120

64

184

–

490

Foster City

0.529%

0.336%

0.226%

423

58

39

520

0

–

244

33

22

299

0

–

154

146

300

–

398

379

777

–

1,896

Fremont

3.722%

2.094%

1.742%

2,981

360

299

3,640

0

–

1,717

207

172

2,096

0

–

1,082

914

1,996

–

2,801

2,364

5,165

–

12,897

Gilroy

0.331%

0.239%

0.310%

265

41

53

359

310

–

152

24

31

207

178

–

96

104

200

–

249

270

519

–

1,773

Half Moon Bay

0.080%

0.072%

0.099%

64

12

17

93

88

–

37

7

10

54

50

–

23

31

54

–

60

81

141

–

480

Hayward

0.846%

1.309%

1.146%

678

225

197

1,100

-25

–

390

129

113

632

-15

–

246

571

817

–

637

1,478

2,115

–

4,624

Healdsburg

0.065%

0.070%

0.081%

52

12

14

78

112

–

30

7

8

45

64

–

19

30

49

–

49

79

128

–

476

Hercules

0.142%

0.195%

0.188%

114

33

32

179

165

–

66

19

19

104

94

–

41

85

126

–

107

220

327

–

995

Hillsborough

0.157%

0.093%

0.065%

126

16

11

153

2

–

73

9

6

88

1

–

46

41

87

–

118

105

223

–

554

Lafayette

0.616%

0.338%

0.275%

494

58

47

599

0

–

284

33

27

344

0

–

179

147

326

–

464

381

845

–

2,114

Larkspur

0.306%

0.128%

0.138%

245

22

24

291

0

–

141

13

14

168

0

–

89

56

145

–

230

145

375

–

979

Livermore

1.193%

0.799%

0.860%

955

137

148

1,240

77

–

550

79

85

714

44

–

347

349

696

–

897

902

1,799

–

4,570

Los Altos

0.486%

0.423%

0.225%

389

73

39

501

0

–

224

42

22

288

0

–

141

185

326

–

365

478

843

–

1,958

Los Altos Hills

0.123%

0.105%

0.051%

98

18

9

125

0

–

57

10

5

72

0

–

36

46

82

–

92

118

210

–
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Final RHNA Allocation by Jurisdiction, with Factor Components

ALLOCATION BUILDING BLOCKS
(Weights determine the share of each income group’s units that is assigned to a factor, and the factor is used to geographically allocate those units)

FACTOR DISTRIBUTIONS
VERY LOW INCOME

(Each sums to 100%)

Factor

Jurisdiction

Factor Weight

ACCESS TO
HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

SUBTOTAL

70%

15%

15%

100%

80,109

17,166

17,166

114,442

LOW INCOME
EQUITY
ADJUSTMENT

RHNA
APPEALS

MODERATE INCOME

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

SUBTOTAL

SUBTOTAL

70%

15%

15%

100%

40%

60%

46,124

9,884

9,884

65,892

29,085

EQUITY
ADJUSTMENT

RHNA
APPEALS

ABOVE MODERATE INCOME
ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

SUBTOTAL

100%

40%

60%

100%

43,627

72,712

75,252

112,878

188,130

RHNA
APPEALS

RHNA
APPEALS

TOTAL

100%

100%

100%

Los Gatos

0.542%

0.371%

0.228%

434

64

39

537

0

–

250

37

23

310

0

–

158

162

320

–

408

418

826

–

1,993

Martinez

0.329%

0.288%

0.262%

264

49

45

358

-8

–

152

28

26

206

-5

–

96

125

221

–

248

325

573

–

1,345

Menlo Park

0.697%

0.672%

0.384%

559

115

66

740

0

–

322

66

38

426

0

–

203

293

496

–

525

759

1,284

–

2,946

Mill Valley

0.265%

0.112%

0.114%

213

19

20

252

10

–

122

11

11

144

7

–

77

49

126

–

200

126

326

–

865

Millbrae

0.566%

0.448%

0.260%

453

77

45

575

0

–

261

44

26

331

0

–

165

196

361

–

426

506

932

–

2,199

Milpitas

1.520%

1.580%

1.139%

1,218

271

196

1,685

0

–

701

156

113

970

0

–

442

689

1,131

–

1,144

1,783

2,927

–

6,713

Monte Sereno

0.051%

0.036%

0.021%

41

6

4

51

2

–

24

4

2

30

0

–

15

16

31

–

39

40

79

–

193

Moraga

0.330%

0.174%

0.141%

264

30

24

318

0

–

152

17

14

183

0

–

96

76

172

–

248

197

445

–

1,118

Morgan Hill

0.221%

0.252%

0.280%

177

43

48

268

-6

–

102

25

28

155

-4

–

64

110

174

–

166

284

450

–

1,037

Mountain View

2.690%

2.529%

1.452%

2,155

434

249

2,838

-65

–

1,241

250

144

1,635

-38

–

782

1,103

1,885

–

2,025

2,855

4,880

–

11,135

Napa

0.437%

0.439%

0.531%

350

75

91

516

-12

–

202

43

53

298

-7

–

127

192

319

–

329

496

825

–

1,939

Newark

0.402%

0.461%

0.429%

322

79

74

475

-11

–

186

46

42

274

-6

–

117

201

318

–

303

521

824

–

1,874

Novato

0.544%

0.400%

0.453%

436

69

78

583

-13

–

251

40

45

336

-8

–

158

174

332

–

409

451

860

–

2,090

Oakland

5.069%

6.838%

8.332%

4,061

1,174

1,430

6,665

-154

–

2,338

676

824

3,838

-88

–

1,474

2,983

4,457

–

3,814

7,719

11,533

–

26,251

Oakley

0.242%

0.234%

0.301%

194

40

52

286

-7

–

112

23

30

165

-4

–

70

102

172

–

182

264

446

–

1,058

Orinda

0.379%

0.241%

0.158%

304

41

27

372

0

–

175

24

16

215

0

–

110

105

215

–

285

272

557

–

1,359

Pacifica

0.575%

0.284%

0.242%

461

49

41

551

-13

–

265

28

24

317

-7

–

167

124

291

–

433

320

753

–

1,892

Palo Alto

1.510%

1.315%

0.705%

1,209

226

121

1,556

0

–

696

130

70

896

0

–

439

574

1,013

–

1,136

1,485

2,621

–

6,086

Petaluma

0.445%

0.421%

0.482%

356

72

83

511

-12

–

205

42

48

295

-7

–

129

184

313

–

335

475

810

–

1,910

Piedmont

0.158%

0.105%

0.109%

126

18

19

163

0

73

10

11

94

0

–

46

46

92

–

119

119

238

–
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Final RHNA Allocation by Jurisdiction, with Factor Components

ALLOCATION BUILDING BLOCKS
(Weights determine the share of each income group’s units that is assigned to a factor, and the factor is used to geographically allocate those units)

FACTOR DISTRIBUTIONS
VERY LOW INCOME

(Each sums to 100%)

Factor

Jurisdiction

Factor Weight

ACCESS TO
HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

SUBTOTAL

70%

15%

15%

100%

80,109

17,166

17,166

114,442

LOW INCOME
EQUITY
ADJUSTMENT

RHNA
APPEALS

MODERATE INCOME

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

SUBTOTAL

SUBTOTAL

70%

15%

15%

100%

40%

60%

46,124

9,884

9,884

65,892

29,085

EQUITY
ADJUSTMENT

RHNA
APPEALS

ABOVE MODERATE INCOME
ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

SUBTOTAL

100%

40%

60%

100%

43,627

72,712

75,252

112,878

188,130

RHNA
APPEALS

RHNA
APPEALS

TOTAL

100%

100%

100%

Pinole

0.098%

0.132%

0.129%

79

23

22

124

-3

–

45

13

13

71

-2

–

29

58

87

–

74

149

223

–

500

Pittsburg

0.423%

0.497%

0.550%

339

85

94

518

-12

10

195

49

54

298

-7

5

123

217

340

6

319

561

880

14

2,052

Pleasant Hill

0.450%

0.282%

0.252%

360

48

43

451

115

–

208

28

25

261

65

–

131

123

254

–

339

318

657

–

1,803

Pleasanton

1.833%

0.826%

0.812%

1,469

142

139

1,750

0

–

846

82

80

1,008

0

–

533

361

894

–

1,380

933

2,313

–

5,965

Portola Valley

0.072%

0.040%

0.030%

58

7

5

70

3

–

33

4

3

40

2

–

21

18

39

–

54

45

99

–

253

Redwood City

1.032%

1.121%

0.719%

826

192

123

1,141

-26

–

476

111

71

658

-15

–

300

489

789

–

776

1,265

2,041

–

4,588

Richmond

0.661%

1.022%

0.907%

529

175

156

860

-20

–

305

101

90

496

-11

–

192

446

638

–

497

1,154

1,651

–

3,614

Rohnert Park

0.336%

0.384%

0.422%

270

66

72

408

-9

–

155

38

42

235

-5

–

98

167

265

–

253

433

686

–

1,580

Ross

0.035%

0.013%

0.016%

28

2

3

33

1

–

16

1

2

19

1

–

10

6

16

–

26

15

41

–

111

San Anselmo

0.270%

0.098%

0.115%

216

17

20

253

0

–

124

10

11

145

0

–

78

43

121

–

203

111

314

–

833

San Bruno

0.585%

0.924%

0.542%

469

159

93

721

-17

–

270

91

54

415

-10

–

170

403

573

–

440

1,043

1,483

–

3,165

San Carlos

0.735%

0.514%

0.359%

589

88

62

739

0

–

339

51

35

425

0

–

214

224

438

–

553

580

1,133

–

2,735

San Francisco

16.082%

20.705%

28.689%

12,883

3,554

4,925

21,359

-492

–

7,418

2,046

2,836

12,294

-280

–

4,677

9,033

13,717

–

12,102

23,371

35,471

–

82,069

San Jose

13.149%

15.786%

12.819%

10,533

2,710

2,201

15,444

-356

–

6,065

1,560

1,267

8,892

-205

–

3,824

6,887

10,711

–

9,895

17,819

27,714

–

62,200

San Leandro

0.612%

1.188%

1.097%

490

204

188

882

-20

–

282

117

108

507

-12

–

178

518

696

–

461

1,341

1,802

–

3,855

San Mateo

1.697%

1.562%

1.112%

1,360

268

191

1,819

-42

–

783

154

110

1,047

-24

–

494

681

1,175

–

1,277

1,763

3,040

–

7,015

San Pablo

0.134%

0.212%

0.196%

107

36

34

177

-4

–

62

21

19

102

-2

–

39

93

132

–

101

240

341

–

746

San Rafael

0.803%

0.661%

0.703%

643

113

121

877

-20

–

370

65

69

504

-12

–

233

288

521

–

604

746

1,350

–

3,220

San Ramon

1.574%

0.709%

0.666%

1,261

122

114

1,497

0

–

726

70

66

862

0

–

458

309

767

–

1,185

800

1,985

–

5,111

Santa Clara

2.618%

2.796%

2.112%

2,097

480

363

2,940

-68

–

1,207

276

209

1,692

-39

–

761

1,220

1,981

–

1,970

3,156

5,126

–

56211,632
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Final RHNA Allocation by Jurisdiction, with Factor Components

ALLOCATION BUILDING BLOCKS
(Weights determine the share of each income group’s units that is assigned to a factor, and the factor is used to geographically allocate those units)

FACTOR DISTRIBUTIONS
VERY LOW INCOME

(Each sums to 100%)

Factor

Jurisdiction

Factor Weight

ACCESS TO
HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

SUBTOTAL

70%

15%

15%

100%

80,109

17,166

17,166

114,442

LOW INCOME
EQUITY
ADJUSTMENT

RHNA
APPEALS

MODERATE INCOME

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

SUBTOTAL

SUBTOTAL

70%

15%

15%

100%

40%

60%

46,124

9,884

9,884

65,892

29,085

EQUITY
ADJUSTMENT

RHNA
APPEALS

ABOVE MODERATE INCOME
ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

SUBTOTAL

100%

40%

60%

100%

43,627

72,712

75,252

112,878

188,130

RHNA
APPEALS

RHNA
APPEALS

TOTAL

100%

100%

100%

Santa Rosa

1.066%

1.057%

1.234%

854

181

212

1,247

-29

–

492

104

122

718

-17

–

310

461

771

–

802

1,193

1,995

–

4,685

Saratoga

0.453%

0.335%

0.192%

363

58

33

454

0

–

209

33

19

261

0

–

132

146

278

–

341

378

719

–

1,712

Sausalito

0.202%

0.127%

0.091%

162

22

16

200

0

–

93

13

9

115

0

–

59

55

114

–

152

143

295

–

724

Sebastopol

0.046%

0.051%

0.057%

37

9

10

56

-1

–

21

5

6

32

-1

–

13

22

35

–

35

57

92

–

213

Sonoma

0.072%

0.067%

0.089%

58

12

15

85

-2

–

33

7

9

49

-1

–

21

29

50

–

54

76

130

–

311

South San Francisco

0.709%

1.178%

0.713%

568

202

122

892

-21

–

327

116

71

514

-12

–

206

514

720

–

533

1,330

1,863

–

3,956

St. Helena

0.036%

0.035%

0.045%

29

6

8

43

60

–

17

3

4

24

35

–

11

15

26

–

27

39

66

–

254

Sunnyvale

2.703%

2.855%

1.822%

2,165

490

313

2,968

0

–

1,247

282

180

1,709

0

–

786

1,246

2,032

–

2,034

3,223

5,257

–

11,966

Tiburon

0.204%

0.079%

0.085%

164

14

15

193

0

–

94

8

8

110

0

–

59

34

93

–

154

89

243

–

639

Unincorporated Alameda

1.191%

0.957%

0.952%

954

164

163

1,281

-30

–

549

95

94

738

-17

–

346

417

763

–

896

1,080

1,976

–

4,711

Unincorporated Contra Costa

2.038%

1.429%

1.475%

1,633

245

253

2,131

-49

-10

940

141

146

1,227

-28

-5

593

624

1,217

-6

1,534

1,613

3,147

-14

7,610

Unincorporated Marin

1.116%

0.428%

0.551%

894

74

95

1,063

37

–

515

42

54

611

23

–

325

187

512

–

840

483*

1,323

–

3,569

Unincorporated Napa

0.190%

0.150%

0.187%

152

26

32

210

159

–

88

15

18

121

92

–

55

65

120

–

143

169

312

–

1,014

Unincorporated San Mateo

0.825%

0.443%

0.544%

661

76

93

830

-19

–

381

44

54

479

-11

–

240

193

433

–

621

500

1,121

–

2,833

Unincorporated Santa Clara

0.807%

0.625%

0.550%

647

107

94

848

-20

–

372

62

54

488

-11

–

235

273

508

–

607

705

1,312

–

3,125

Unincorporated Sonoma

0.926%

0.820%

1.031%

742

141

177

1,060

-24

–

427

81

102

610

-14

–

269

358

627

–

697

925

1,622

–

3,881

Union City

0.490%

0.549%

0.559%

392

94

96

582

280

–

226

54

55

335

161

–

142

240

382

–

368

620

988

–

2,728

Walnut Creek

1.757%

0.870%

0.808%

1,408

149

139

1,696

-39

–

810

86

80

976

-22

–

511

379

890

–

1,322

982

2,304

–

5,805

Windsor

0.140%

0.154%

0.174%

112

26

30

168

217

–

65

15

17

97

125

–

41

67

108

–

105

174

279

–

994

441,176
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Final RHNA Allocation by Jurisdiction, with Factor Components

ALLOCATION BUILDING BLOCKS
(Weights determine the share of each income group’s units that is assigned to a factor, and the factor is used to geographically allocate those units)

FACTOR DISTRIBUTIONS
VERY LOW INCOME

(Each sums to 100%)

Factor

Jurisdiction

Factor Weight

ACCESS TO
HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

SUBTOTAL

70%

15%

15%

100%

80,109

17,166

17,166

114,442

LOW INCOME
EQUITY
ADJUSTMENT

RHNA
APPEALS

MODERATE INCOME

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

JOB
PROXIMITY —
TRANSIT

ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

SUBTOTAL

SUBTOTAL

70%

15%

15%

100%

40%

60%

46,124

9,884

9,884

65,892

29,085

EQUITY
ADJUSTMENT

RHNA
APPEALS

ABOVE MODERATE INCOME
ACCESS
TO HIGH
OPPORTUNITY
AREAS

JOB
PROXIMITY —
AUTO

SUBTOTAL

100%

40%

60%

100%

43,627

72,712

75,252

112,878

188,130

RHNA
APPEALS

RHNA
APPEALS

TOTAL

100%

100%

100%

Woodside

0.092%

0.058%

0.039%

73

10

7

90

0

–

42

6

4

52

0

–

27

25

52

–

69

65

134

–

328

Yountville

0.016%

0.016%

0.020%

13

3

3

19

0

–

7

2

2

11

0

–

5

7

12

–

12

18

30

–

72

–

–

–

1,911

448

510

2,869

-66

–

1,099

259

293

1,651

-39

–

693

1,139

1,832

–

1,797

2,948

4,745

–

10,992

100.000%

100.000%

100.000%

80,109

17,166

17,166

114,442

–

–

46,124

9,884

9,884

65,892

–

–

29,085

43,627

72,712

–

75,252

112,878

188,130

–

441,176

Solano Subregion**

REGION

441,176

Unit numbers for each factor may not add up to the total due to rounding
The allocation is done with floating point precision internally, but rounding is done to get whole unit counts for each income group in a jurisdiction. The rounded unit counts were adjusted in the
Subtotal column to ensure they add up to the total units by income category from the regional housing needs determination (RHND). The equity adjustment was applied after this step, and the
same check was performed again to ensure the resulting allocations match the RHND.
* The Draft RHNA Plan issued in May 2021 incorrectly reported that the Job Proximity - Auto factor contributed 484 units to Marin County's above moderate-income allocation. This total should
have been reported as 483 units. This error does not affect the County's total allocation of above moderate-income units, which is correctly reported as 1,323 units.
** Jurisdictions in Solano County formed a subregion to complete a separate RHNA process on behalf of all jurisdictions in the county. The Solano Subregion adopted its final RHNA allocations
(developed using its own RHNA methodology) on November 18, 2021. This table shows how the share of the RHND assigned by ABAG to the Solano subregion was determined.
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APPENDIX 6
Equity Adjustment

APPENDIX 6
STEP 1: IDENTIFY JURISDICTIONS EXHIBITING RACIAL
AND ECONOMIC EXCLUSION

STEP 2: COMPARE JURISDICTION'S LOWER-INCOME ALLOCATION FROM FACTORS/WEIGHTS TO LOWER-INCOME
ALLOCATION NEEDED TO BE PROPORTIONAL TO JURISDICTION'S SHARE OF 2020 HOUSEHOLDS

DIVERGENCE
INDEX SCORE

EQUITY
ADJUSTMENT
COMPOSITE
SCORE2

TOTAL

SHARE OF
REGION

STEP 4: FINAL VERY LOW- AND LOW-INCOME
ALLOCATIONS
BEGINNING ALLOCATION PLUS
EQUITY ADJUSTMENT

UNMODIFIED ALLOCATION FROM
FACTORS/WEIGHTS

2020 HOUSEHOLDS
SHARE OF
HOUSEHOLDS
ABOVE
120% AMI1

STEP 3: IDENTIFY CHANGE IN UNITS BY
INCOME CATEGORY3

VERY LOWINCOME UNITS

LOW-INCOME
UNITS

VERY LOWINCOME SHARE

LOW-INCOME
SHARE

HYPOTHETICAL
VERY
LOW-INCOME
PROPORTIONAL

HYPOTHETICAL
LOW-INCOME
PROPORTIONAL

VERY LOWINCOME UNITS

TOTAL

LOW-INCOME
UNITS

VERY LOW-INCOME UNITS

LOW-INCOME UNITS

More Exclusionary – Subject to Adjustment (the more exclusionary jurisdictions whose allocations based on factors/weights need to be increased to meet the equity adjustment's proportionality threshold)
Atherton

0.246

0.821

1.066

2,273

0.083%

81

47

0.071%

0.071%

94

54

20

13

7

94

54

Daly City

0.273

0.445

0.718

32,167

1.168%

1,039

598

0.908%

0.908%

1,336

769

468

297

171

1,336

769

Gilroy

0.310

0.479

0.790

16,116

0.585%

359

207

0.314%

0.314%

669

385

488

310

178

669

385

Half Moon Bay

0.207

0.562

0.768

4,363

0.158%

93

54

0.081%

0.082%

181

104

138

88

50

181

104

Healdsburg

0.346

0.454

0.800

4,576

0.166%

78

45

0.068%

0.068%

190

109

176

112

64

190

109

Hercules

0.208

0.571

0.779

8,278

0.300%

179

104

0.156%

0.158%

344

198

259

165

94

344

198

Hillsborough

0.198

0.847

1.045

3,733

0.136%

153

88

0.134%

0.134%

155

89

3

2

1

155

89

Livermore

0.133

0.579

0.712

31,696

1.151%

1,240

714

1.084%

1.084%

1,317

758

121

77

44

1,317

758

Mill Valley

0.455

0.659

1.115

6,298

0.229%

252

144

0.220%

0.219%

262

151

17

10

7

262

151

Monte Sereno

0.278

0.811

1.090

1,265

0.046%

51

30

0.045%

0.046%

53

30

2

2

0

53

30

Pleasant Hill

0.149

0.550

0.699

13,626

0.495%

451

261

0.394%

0.396%

566

326

180

115

65

566

326

Portola Valley

0.387

0.735

1.122

1,768

0.064%

70

40

0.061%

0.061%

73

42

5

3

2

73

42

Ross

0.607

0.765

1.372

826

0.030%

33

19

0.029%

0.029%

34

20

2

1

1

34

20

St. Helena

0.338

0.401

0.739

2,477

0.090%

43

24

0.038%

0.036%

103

59

95

60

35

103

59

Unincorporated Marin

0.292

0.577

0.869

26,491

0.962%

1,063

611

0.929%

0.927%

1,100

634

60

37

23

1,100

634

Unincorporated Napa

0.256

0.521

0.777

8,889

0.323%

210

121

0.183%

0.184%

369

213

251

159

92

369

213

Union City

0.233

0.525

0.758

20,751

0.753%

582

335

0.509%

0.508%

862

496

441

280

161

862

496

Windsor

0.264

0.500

0.763

9,272

0.337%

168

97

0.147%

0.147%

385

222

342

217

125

385

565 222
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APPENDIX 6
STEP 1: IDENTIFY JURISDICTIONS EXHIBITING RACIAL
AND ECONOMIC EXCLUSION

STEP 2: COMPARE JURISDICTION'S LOWER-INCOME ALLOCATION FROM FACTORS/WEIGHTS TO LOWER-INCOME
ALLOCATION NEEDED TO BE PROPORTIONAL TO JURISDICTION'S SHARE OF 2020 HOUSEHOLDS

DIVERGENCE
INDEX SCORE

EQUITY
ADJUSTMENT
COMPOSITE
SCORE2

TOTAL

SHARE OF
REGION

STEP 4: FINAL VERY LOW- AND LOW-INCOME
ALLOCATIONS
BEGINNING ALLOCATION PLUS
EQUITY ADJUSTMENT

UNMODIFIED ALLOCATION FROM
FACTORS/WEIGHTS

2020 HOUSEHOLDS
SHARE OF
HOUSEHOLDS
ABOVE
120% AMI1

STEP 3: IDENTIFY CHANGE IN UNITS BY
INCOME CATEGORY3

VERY LOWINCOME UNITS

LOW-INCOME
UNITS

VERY LOWINCOME SHARE

LOW-INCOME
SHARE

HYPOTHETICAL
VERY
LOW-INCOME
PROPORTIONAL

HYPOTHETICAL
LOW-INCOME
PROPORTIONAL

VERY LOWINCOME UNITS

TOTAL

LOW-INCOME
UNITS

VERY LOW-INCOME UNITS

LOW-INCOME UNITS

More Exclusionary – Not Subject to Adjustment (the more exclusionary jurisdictions whose allocations based on factors/weights already meet the equity adjustment's proportionality threshold)
Belmont

0.104

0.627

0.731

10,516

0.382%

488

281

0.426%

0.426%

437

252

-

-

-

488

281

Belvedere

0.611

0.709

1.320

933

0.034%

49

28

0.043%

0.042%

39

22

-

-

-

49

28

Clayton

0.287

0.691

0.978

4,005

0.145%

170

97

0.149%

0.147%

166

96

-

-

-

170

97

Corte Madera

0.360

0.665

1.026

4,066

0.148%

213

123

0.186%

0.187%

169

97

-

-

-

213

123

Cupertino

0.432

0.700

1.132

19,998

0.726%

1,193

687

1.042%

1.043%

831

478

-

-

-

1,193

687

Danville

0.298

0.694

0.992

15,474

0.562%

652

376

0.570%

0.571%

643

370

-

-

-

652

376

Dublin

0.110

0.705

0.815

22,021

0.799%

1,085

625

0.948%

0.949%

915

527

-

-

-

1,085

625

Fairfax

0.409

0.536

0.946

3,294

0.120%

149

86

0.130%

0.131%

137

79

-

-

-

149

86

Foster City

0.150

0.702

0.852

12,449

0.452%

520

299

0.454%

0.454%

517

298

-

-

-

520

299

Fremont

0.243

0.627

0.871

74,488

2.704%

3,640

2,096

3.181%

3.181%

3,094

1,782

-

-

-

3,640

2,096

Lafayette

0.274

0.661

0.936

9,503

0.345%

599

344

0.523%

0.522%

395

227

-

-

-

599

344

Larkspur

0.399

0.514

0.913

5,954

0.216%

291

168

0.254%

0.255%

247

142

-

-

-

291

168

Los Altos

0.213

0.767

0.980

11,114

0.403%

501

288

0.438%

0.437%

462

266

-

-

-

501

288

Los Altos Hills

0.215

0.837

1.053

2,915

0.106%

125

72

0.109%

0.109%

121

70

-

-

-

125

72

Los Gatos

0.225

0.617

0.842

12,821

0.465%

537

310

0.469%

0.470%

533

307

-

-

-

537

310

Menlo Park

0.093

0.625

0.718

13,076

0.475%

740

426

0.647%

0.647%

543

313

-

-

-

740

426

Millbrae

0.148

0.577

0.725

8,124

0.295%

575

331

0.502%

0.502%

337

194

-

-

-

575

331

Milpitas

0.397

0.600

0.997

21,814

0.792%

1,685

970

1.472%

1.472%

906

522

-

-

-

1,685

566 970
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APPENDIX 6
STEP 1: IDENTIFY JURISDICTIONS EXHIBITING RACIAL
AND ECONOMIC EXCLUSION

STEP 2: COMPARE JURISDICTION'S LOWER-INCOME ALLOCATION FROM FACTORS/WEIGHTS TO LOWER-INCOME
ALLOCATION NEEDED TO BE PROPORTIONAL TO JURISDICTION'S SHARE OF 2020 HOUSEHOLDS

DIVERGENCE
INDEX SCORE

EQUITY
ADJUSTMENT
COMPOSITE
SCORE2

Moraga

0.220

0.667

0.887

5,703

Orinda

0.260

0.761

1.021

Palo Alto

0.154

0.649

Piedmont

0.275

Pleasanton

BEGINNING ALLOCATION PLUS
EQUITY ADJUSTMENT

VERY LOWINCOME SHARE

LOW-INCOME
SHARE

HYPOTHETICAL
VERY
LOW-INCOME
PROPORTIONAL

HYPOTHETICAL
LOW-INCOME
PROPORTIONAL

VERY LOWINCOME UNITS

LOW-INCOME
UNITS

0.207%

318

183

0.278%

0.278%

237

136

-

-

-

318

183

6,789

0.246%

372

215

0.325%

0.326%

282

162

-

-

-

372

215

0.804

27,667

1.004%

1,556

896

1.360%

1.360%

1,149

662

-

-

-

1,556

896

0.799

1.074

3,910

0.142%

163

94

0.142%

0.143%

162

94

-

-

-

163

94

0.098

0.674

0.773

27,283

0.990%

1,750

1,008

1.529%

1.530%

1,133

653

-

-

-

1,750

1,008

San Anselmo

0.501

0.610

1.110

5,318

0.193%

253

145

0.221%

0.220%

221

127

-

-

-

253

145

San Carlos

0.212

0.686

0.898

11,702

0.425%

739

425

0.646%

0.645%

486

280

-

-

-

739

425

San Ramon

0.151

0.696

0.847

28,004

1.017%

1,497

862

1.308%

1.308%

1,163

670

-

-

-

1,497

862

Saratoga

0.267

0.710

0.977

10,800

0.392%

454

261

0.397%

0.396%

449

258

-

-

-

454

261

Sausalito

0.494

0.570

1.064

4,142

0.150%

200

115

0.175%

0.175%

172

99

-

-

-

200

115

Sunnyvale

0.101

0.618

0.719

57,888

2.101%

2,968

1,709

2.593%

2.594%

2,405

1,385

-

-

-

2,968

1,709

Tiburon

0.447

0.675

1.122

3,893

0.141%

193

110

0.169%

0.167%

162

93

-

-

-

193

110

Woodside

0.382

0.754

1.136

2,034

0.074%

90

52

0.079%

0.079%

84

49

-

-

-

90

52

TOTAL

SHARE OF
REGION

STEP 4: FINAL VERY LOW- AND LOW-INCOME
ALLOCATIONS

UNMODIFIED ALLOCATION FROM
FACTORS/WEIGHTS

2020 HOUSEHOLDS
SHARE OF
HOUSEHOLDS
ABOVE
120% AMI1

STEP 3: IDENTIFY CHANGE IN UNITS BY
INCOME CATEGORY3

VERY LOWINCOME UNITS

TOTAL

LOW-INCOME
UNITS

VERY LOW-INCOME UNITS

LOW-INCOME UNITS

Other Jurisdictions (the jurisdictions not identified as exclusionary whose lower-income allocations are shifted to the group of more exclusionary jurisdictions whose allocations need to be increased)
Alameda

0.047

0.490

0.537

31,829

1.155%

1,455

837

1.271%

1.270%

1,322

761

-53

-34

-19

1,421

818

Albany

0.065

0.444

0.509

6,434

0.234%

315

182

0.275%

0.276%

267

154

-11

-7

-4

308

178

American Canyon

0.065

0.489

0.553

5,967

0.217%

115

67

0.100%

0.102%

248

143

-5

-3

-2

112

65

Antioch

0.193

0.347

0.540

34,096

1.238%

811

467

0.709%

0.709%

1,416

815

-30

-19

-11

792

456

Berkeley

0.075

0.439

0.514

47,718

1.732%

2,504

1,441

2.188%

2.187%

1,982

1,141

-91

-58

-33

2,446

1,408
567
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APPENDIX 6
STEP 1: IDENTIFY JURISDICTIONS EXHIBITING RACIAL
AND ECONOMIC EXCLUSION

STEP 2: COMPARE JURISDICTION'S LOWER-INCOME ALLOCATION FROM FACTORS/WEIGHTS TO LOWER-INCOME
ALLOCATION NEEDED TO BE PROPORTIONAL TO JURISDICTION'S SHARE OF 2020 HOUSEHOLDS

DIVERGENCE
INDEX SCORE

EQUITY
ADJUSTMENT
COMPOSITE
SCORE2

Brentwood

0.084

0.522

0.606

20,067

Brisbane

0.009

0.536

0.545

Burlingame

0.082

0.595

Calistoga

0.280

Campbell

BEGINNING ALLOCATION PLUS
EQUITY ADJUSTMENT

VERY LOWINCOME SHARE

LOW-INCOME
SHARE

HYPOTHETICAL
VERY
LOW-INCOME
PROPORTIONAL

HYPOTHETICAL
LOW-INCOME
PROPORTIONAL

VERY LOWINCOME UNITS

LOW-INCOME
UNITS

0.728%

411

237

0.359%

0.360%

834

480

-14

-9

-5

402

232

1,890

0.069%

324

187

0.283%

0.284%

79

45

-11

-7

-4

317

183

0.677

12,386

0.450%

883

509

0.772%

0.772%

515

296

-32

-20

-12

863

497

0.322

0.602

2,067

0.075%

32

19

0.028%

0.029%

86

49

-1

-1

0

31

19

0.041

0.572

0.613

16,855

0.612%

770

444

0.673%

0.674%

700

403

-28

-18

-10

752

434

Cloverdale

0.228

0.336

0.564

3,328

0.121%

76

44

0.066%

0.067%

138

80

-3

-2

-1

74

43

Colma

0.090

0.470

0.560

499

0.018%

45

26

0.039%

0.039%

21

12

-2

-1

-1

44

25

Concord

0.074

0.397

0.471

45,297

1.644%

1,322

762

1.155%

1.156%

1,882

1,083

-48

-30

-18

1,292

744

Cotati

0.295

0.341

0.636

3,002

0.109%

61

35

0.053%

0.053%

125

72

-2

-1

-1

60

34

East Palo Alto*

0.452

0.337

0.789

7,274

0.264%

169

97

0.148%

0.147%

302

174

-6

-4

-2

165

95

El Cerrito

0.059

0.501

0.561

10,332

0.375%

342

197

0.299%

0.299%

429

247

-13

-8

-5

334

192

Emeryville

0.084

0.505

0.589

6,667

0.242%

462

265

0.404%

0.402%

277

159

-17

-11

-6

451

259

Hayward

0.147

0.383

0.530

48,286

1.753%

1,100

632

0.961%

0.959%

2,006

1,155

-40

-25

-15

1,075

617

Martinez

0.161

0.516

0.677

14,339

0.520%

358

206

0.313%

0.313%

596

343

-13

-8

-5

350

201

Morgan Hill

0.097

0.560

0.657

14,688

0.533%

268

155

0.234%

0.235%

610

351

-10

-6

-4

262

151

Mountain View

0.038

0.609

0.647

34,445

1.250%

2,838

1,635

2.480%

2.481%

1,431

824

-103

-65

-38

2,773

1,597

Napa

0.271

0.393

0.664

28,655

1.040%

516

298

0.451%

0.452%

1,190

685

-19

-12

-7

504

291

Newark

0.061

0.547

0.608

14,304

0.519%

475

274

0.415%

0.416%

594

342

-17

-11

-6

464

268

TOTAL

SHARE OF
REGION

STEP 4: FINAL VERY LOW- AND LOW-INCOME
ALLOCATIONS

UNMODIFIED ALLOCATION FROM
FACTORS/WEIGHTS

2020 HOUSEHOLDS
SHARE OF
HOUSEHOLDS
ABOVE
120% AMI1

STEP 3: IDENTIFY CHANGE IN UNITS BY
INCOME CATEGORY3

VERY LOWINCOME UNITS

TOTAL

LOW-INCOME
UNITS

VERY LOW-INCOME UNITS

LOW-INCOME UNITS

568
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APPENDIX 6
STEP 1: IDENTIFY JURISDICTIONS EXHIBITING RACIAL
AND ECONOMIC EXCLUSION

STEP 2: COMPARE JURISDICTION'S LOWER-INCOME ALLOCATION FROM FACTORS/WEIGHTS TO LOWER-INCOME
ALLOCATION NEEDED TO BE PROPORTIONAL TO JURISDICTION'S SHARE OF 2020 HOUSEHOLDS

DIVERGENCE
INDEX SCORE

EQUITY
ADJUSTMENT
COMPOSITE
SCORE2

Novato

0.184

0.482

0.666

20,606

Oakland

0.189

0.352

0.541

Oakley

0.143

0.483

Pacifica

0.049

Petaluma

BEGINNING ALLOCATION PLUS
EQUITY ADJUSTMENT

VERY LOWINCOME SHARE

LOW-INCOME
SHARE

HYPOTHETICAL
VERY
LOW-INCOME
PROPORTIONAL

HYPOTHETICAL
LOW-INCOME
PROPORTIONAL

VERY LOWINCOME UNITS

LOW-INCOME
UNITS

0.748%

583

336

0.509%

0.510%

856

493

-21

-13

-8

570

328

164,296

5.964%

6,665

3,838

5.824%

5.825%

6,825

3,930

-242

-154

-88

6,511

3,750

0.626

12,363

0.449%

286

165

0.250%

0.250%

514

296

-11

-7

-4

279

161

0.573

0.622

13,774

0.500%

551

317

0.481%

0.481%

572

329

-20

-13

-7

538

310

0.259

0.435

0.694

23,027

0.836%

511

295

0.447%

0.448%

957

551

-19

-12

-7

499

288

Pinole

0.029

0.457

0.486

6,907

0.251%

124

71

0.108%

0.108%

287

165

-5

-3

-2

121

69

Pittsburg

0.216

0.325

0.540

22,067

0.801%

518

298

0.453%

0.452%

917

528

-19

-12

-7

506

291

Redwood City

0.084

0.543

0.628

30,346

1.102%

1,141

658

0.997%

0.999%

1,261

726

-41

-26

-15

1,115

643

Richmond

0.248

0.287

0.535

37,271

1.353%

860

496

0.751%

0.753%

1,548

891

-31

-20

-11

840

485

Rohnert Park

0.180

0.277

0.457

16,722

0.607%

408

235

0.357%

0.357%

695

400

-14

-9

-5

399

230

San Bruno

0.046

0.511

0.556

15,573

0.565%

721

415

0.630%

0.630%

647

372

-27

-17

-10

704

405

San Francisco

0.029

0.517

0.546

373,404

13.554%

21,359

12,294

18.664%

18.658%

15,511

8,931

-772

-492

-280

20,867

12,014

San Jose

0.066

0.519

0.585

324,692

11.786%

15,444

8,892

13.495%

13.495%

13,488

7,766

-561

-356

-205

15,088

8,687

San Leandro

0.070

0.361

0.431

30,476

1.106%

882

507

0.771%

0.769%

1,266

729

-32

-20

-12

862

495

San Mateo

0.021

0.559

0.580

38,872

1.411%

1,819

1,047

1.589%

1.589%

1,615

930

-66

-42

-24

1,777

1,023

San Pablo

0.434

0.161

0.595

9,088

0.330%

177

102

0.155%

0.155%

378

217

-6

-4

-2

173

100

San Rafael

0.175

0.462

0.637

23,154

0.840%

877

504

0.766%

0.765%

962

554

-32

-20

-12

857

492

Santa Clara

0.060

0.570

0.631

46,387

1.684%

2,940

1,692

2.569%

2.568%

1,927

1,109

-107

-68

-39

2,872

1,653

TOTAL

SHARE OF
REGION

STEP 4: FINAL VERY LOW- AND LOW-INCOME
ALLOCATIONS

UNMODIFIED ALLOCATION FROM
FACTORS/WEIGHTS

2020 HOUSEHOLDS
SHARE OF
HOUSEHOLDS
ABOVE
120% AMI1

STEP 3: IDENTIFY CHANGE IN UNITS BY
INCOME CATEGORY3

VERY LOWINCOME UNITS

TOTAL

LOW-INCOME
UNITS

VERY LOW-INCOME UNITS

LOW-INCOME UNITS
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APPENDIX 6
Equity Adjustment

APPENDIX 6
STEP 1: IDENTIFY JURISDICTIONS EXHIBITING RACIAL
AND ECONOMIC EXCLUSION

STEP 2: COMPARE JURISDICTION'S LOWER-INCOME ALLOCATION FROM FACTORS/WEIGHTS TO LOWER-INCOME
ALLOCATION NEEDED TO BE PROPORTIONAL TO JURISDICTION'S SHARE OF 2020 HOUSEHOLDS

DIVERGENCE
INDEX SCORE

EQUITY
ADJUSTMENT
COMPOSITE
SCORE2

Santa Rosa

0.173

0.327

0.500

66,051

Sebastopol*

0.372

0.367

0.738

Sonoma*

0.378

0.390

South San Francisco

0.132

Unincorporated Alameda

BEGINNING ALLOCATION PLUS
EQUITY ADJUSTMENT

VERY LOWINCOME SHARE

LOW-INCOME
SHARE

HYPOTHETICAL
VERY
LOW-INCOME
PROPORTIONAL

HYPOTHETICAL
LOW-INCOME
PROPORTIONAL

VERY LOWINCOME UNITS

LOW-INCOME
UNITS

2.398%

1,247

718

1.090%

1.090%

2,744

1,580

-46

-29

-17

1,218

701

3,372

0.122%

56

32

0.049%

0.049%

140

81

-2

-1

-1

55

31

0.768

5,030

0.183%

85

49

0.074%

0.074%

209

120

-3

-2

-1

83

48

0.484

0.616

21,409

0.777%

892

514

0.779%

0.780%

889

512

-33

-21

-12

871

502

0.034

0.431

0.465

48,899

1.775%

1,281

738

1.119%

1.120%

2,031

1,170

-47

-30

-17

1,251

721

Unincorporated Contra Costa

0.056

0.484

0.540

60,527

2.197%

2,131

1,227

1.862%

1.862%

2,514

1,448

-77

-49

-28

2,082

1,199

Unincorporated San Mateo

0.101

0.585

0.686

21,461

0.779%

830

479

0.725%

0.727%

892

513

-30

-19

-11

811

468

Unincorporated Santa Clara

0.063

0.542

0.604

26,299

0.955%

848

488

0.741%

0.741%

1,092

629

-31

-20

-11

828

477

Unincorporated Sonoma*

0.328

0.387

0.715

54,387

1.974%

1,060

610

0.926%

0.926%

2,259

1,301

-38

-24

-14

1,036

596

Walnut Creek

0.191

0.490

0.681

32,363

1.175%

1,696

976

1.482%

1.481%

1,344

774

-61

-39

-22

1,657

954

Yountville*4

0.396

0.328

0.724

1,030

0.037%

19

11

0.017%

0.017%

43

25

0

0

0

19

11

-105

-66

-39

TOTAL

SHARE OF
REGION

STEP 4: FINAL VERY LOW- AND LOW-INCOME
ALLOCATIONS

UNMODIFIED ALLOCATION FROM
FACTORS/WEIGHTS

2020 HOUSEHOLDS
SHARE OF
HOUSEHOLDS
ABOVE
120% AMI1

STEP 3: IDENTIFY CHANGE IN UNITS BY
INCOME CATEGORY3

Solano Subregion5
Sources: U.S. Census Bureau, American Community Survey 5-Year Data (2014-2018), Table B19013 for median household income; Table B19001 for households by income group; Table
B03002 for population by race / ethnicity. State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties and the State — January 1, 2011-2020.
Sacramento, California, May 2020.
* These jurisdictions were excluded from being subject to the equity adjustment because they had average incomes in the bottom quartile for the region.
1

 ccording to American Community Survey (ACS 2014-2018 PUMS) data, 120% of the area median income (AMI) for Bay Area households was $120,840. Due to the way the income
A
categories are structured in the ACS summary files needed for jurisdiction tabulations, the information reported here includes households with incomes greater than $100,000.

2

Bay Area Median Composite Score: 0.694

3

Total units to shift from 60 least exclusive jurisdictions to 18 jurisdictions subject to equity adjustment: 3,068 units
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VERY LOWINCOME UNITS

TOTAL

LOW-INCOME
UNITS

VERY LOW-INCOME UNITS

LOW-INCOME UNITS

4

The proportional reduction in Yountville's allocation of lower-income units was less than a unit, so the equity adjustment did not affect its final allocation.

5

J urisdictions in Solano County formed a subregion to complete a separate RHNA process on behalf of all jurisdictions in the county. The Solano Subregion adopted its final RHNA allocations
(developed using its own RHNA methodology) on November 18, 2021. The unit reductions from the equity adjustment shown here were incorporated into the final subregional share assigned
by ABAG to the Solano Subregion.
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APPENDIX 7
Draft RHNA Allocations

On May 25, 2021, ABAG notified the city/town manager or county administrator and planning or community development director
of each local jurisdiction, HCD, and members of the public about the adoption of the draft RHNA allocations and the initiation of the
appeals period.

VERY LOW INCOME

Jurisdiction

(<50% of Area
Median Income)

LOW INCOME

(50-80% of Area
Median Income)

MODERATE INCOME
(80-120% of Area
Median Income)

ABOVE MODERATE
INCOME
(>120% of Area
Median Income)

TOTAL

ALAMEDA COUNTY
1,421

818

868

2,246

5,353

308

178

175

453

1,114

Berkeley

2,446

1,408

1,416

3,664

8,934

Dublin

1,085

625

560

1,449

3,719

451

259

308

797

1,815

Fremont

3,640

2,096

1,996

5,165

12,897

Hayward

1,075

617

817

2,115

4,624

Livermore

1,317

758

696

1,799

4,570

464

268

318

824

1,874

6,511

3,750

4,457

11,533

26,251

163

94

92

238

587

1,750

1,008

894

2,313

5,965

862

495

696

1,802

3,855

1,251

721

763

1,976

4,711

862

496

382

988

2,728

Alameda
Albany

Emeryville

Newark
Oakland
Piedmont
Pleasanton
San Leandro
Unincorporated Alameda County
Union City
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VERY LOW INCOME

Jurisdiction

(<50% of Area
Median Income)

LOW INCOME

(50-80% of Area
Median Income)

MODERATE INCOME
(80-120% of Area
Median Income)

ABOVE MODERATE
INCOME
(>120% of Area
Median Income)

TOTAL

CONTRA COSTA COUNTY
Antioch

792

456

493

1,275

3,016

Brentwood

402

232

247

641

1,522

Clayton

170

97

84

219

570

Concord

1,292

744

847

2,190

5,073

Danville

652

376

338

875

2,241

El Cerrito

334

192

241

624

1,391

Hercules

344

198

126

327

995

Lafayette

599

344

326

845

2,114

Martinez

350

201

221

573

1,345

Moraga

318

183

172

445

1,118

Oakley

279

161

172

446

1,058

Orinda

372

215

215

557

1,359

Pinole

121

69

87

223

500

Pittsburg

506

291

340

880

2,017

Pleasant Hill

566

326

254

657

1,803

Richmond

840

485

638

1,651

3,614

San Pablo

173

100

132

341

746

San Ramon

1,497

862

767

1,985

5,111

Unincorporated Contra Costa

2,082

1,199

1,217

3,147

7,645

Walnut Creek

1,657

954

890

2,304

5,805
572
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APPENDIX 7
VERY LOW INCOME

Jurisdiction

(<50% of Area
Median Income)

LOW INCOME

(50-80% of Area
Median Income)

MODERATE INCOME
(80-120% of Area
Median Income)

ABOVE MODERATE
INCOME
(>120% of Area
Median Income)

TOTAL

MARIN COUNTY
49

28

23

60

160

Corte Madera

213

123

108

281

725

Fairfax

149

86

71

184

490

Larkspur

291

168

145

375

979

Mill Valley

262

151

126

326

865

Novato

570

328

332

860

2,090

34

20

16

41

111

San Anselmo

253

145

121

314

833

San Rafael

857

492

521

1,350

3,220

Sausalito

200

115

114

295

724

Tiburon

193

110

93

243

639

1,100

634

512

1,323

3,569

112

65

75

194

446

31

19

19

50

119

Napa

504

291

319

825

1,939

St. Helena

103

59

26

66

254

Unincorporated Napa

369

213

120

312

1,014

19

11

12

30

72

20,867

12,014

13,717

35,471

82,069

Belvedere

Ross

Unincorporated Marin

NAPA COUNTY
American Canyon
Calistoga

Yountville

SAN FRANCISCO COUNTY
San Francisco (city)
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VERY LOW INCOME

Jurisdiction

(<50% of Area
Median Income)

LOW INCOME

(50-80% of Area
Median Income)

MODERATE INCOME
(80-120% of Area
Median Income)

ABOVE MODERATE
INCOME
(>120% of Area
Median Income)

TOTAL

SAN MATEO COUNTY
Atherton

94

54

56

144

348

Belmont

488

281

283

733

1,785

Brisbane

317

183

303

785

1,588

Burlingame

863

497

529

1,368

3,257

44

25

37

96

202

1,336

769

762

1,971

4,838

East Palo Alto

165

95

159

410

829

Foster City

520

299

300

777

1,896

Half Moon Bay

181

104

54

141

480

Hillsborough

155

89

87

223

554

Menlo Park

740

426

496

1,284

2,946

Millbrae

575

331

361

932

2,199

Pacifica

538

310

291

753

1,892

73

42

39

99

253

1,115

643

789

2,041

4,588

San Bruno

704

405

573

1,483

3,165

San Carlos

739

425

438

1,133

2,735

San Mateo

1,777

1,023

1,175

3,040

7,015

South San Francisco

871

502

720

1,863

3,956

Unincorporated San Mateo

811

468

433

1,121

2,833

90

52

52

134

328

Colma
Daly City

Portola Valley
Redwood City

Woodside

574
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APPENDIX 7
VERY LOW INCOME

Jurisdiction

(<50% of Area
Median Income)

LOW INCOME

(50-80% of Area
Median Income)

MODERATE INCOME
(80-120% of Area
Median Income)

ABOVE MODERATE
INCOME
(>120% of Area
Median Income)

TOTAL

SANTA CLARA COUNTY
Campbell

752

434

499

1,292

2,977

Cupertino

1,193

687

755

1,953

4,588

Gilroy

669

385

200

519

1,773

Los Altos

501

288

326

843

1,958

Los Altos Hills

125

72

82

210

489

Los Gatos

537

310

320

826

1,993

1,685

970

1,131

2,927

6,713

53

30

31

79

193

262

151

174

450

1,037

Mountain View

2,773

1,597

1,885

4,880

11,135

Palo Alto

1,556

896

1,013

2,621

6,086

San Jose

15,088

8,687

10,711

27,714

62,200

2,872

1,653

1,981

5,126

11,632

454

261

278

719

1,712

2,968

1,709

2,032

5,257

11,966

828

477

508

1,312

3,125

Milpitas
Monte Sereno
Morgan Hill

Santa Clara
Saratoga
Sunnyvale
Unincorporated Santa Clara
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APPENDIX 7
VERY LOW INCOME
(<50% of Area
Median Income)

Jurisdiction

LOW INCOME

(50-80% of Area
Median Income)

MODERATE INCOME
(80-120% of Area
Median Income)

ABOVE MODERATE
INCOME
(>120% of Area
Median Income)

TOTAL

SOLANO COUNTY*
203

117

135

351

806

91

53

57

146

347

Fairfield

778

447

508

1,314

3,047

Rio Vista

127

73

76

197

473

Suisun City

156

90

101

264

611

Unincorporated Solano

237

137

149

385

908

Vacaville

487

279

305

791

1,862

Vallejo

724

416

501

1,297

2,938

Cloverdale

74

43

45

116

278

Cotati

60

34

39

101

234

Healdsburg

190

109

49

128

476

Petaluma

499

288

313

810

1,910

Rohnert Park

399

230

265

686

1,580

Santa Rosa

1,218

701

771

1,995

4,685

Sebastopol

55

31

35

92

213

Sonoma

83

48

50

130

311

1,036

596

627

1,622

3,881

385

222

108

279

994

114,442

65,892

72,712

188,130

441,176

Benicia
Dixon

SONOMA COUNTY

Unincorporated Sonoma
Windsor
TOTAL

* Jurisdictions in Solano County have formed a subregion and are developing their own methodology to allocate units among the members. The draft allocations
shown here are what jurisdictions would receive from ABAG only in the event the subregion is unable to complete its allocation process. The final allocations
identified by the Solano County subregion will be reflected in the Final RHNA Plan to be adopted by the end of 2021.
THE FINAL RHNA METHODOLOGY
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APPENDIX 8
Summary of Local Jurisdiction Survey Results
This appendix provides information from reports presented
to the Housing Methodology Committee (HMC) in March
and April 2020. These reports summarized responses to the
Local Jurisdiction Survey, and these summaries intended to
inform the HMC’s development of the RHNA methodology.
Though the HMC has concluded its work, this appendix
makes reference to factors that the HMC could consider for
the methodology, as the HMC was beginning to develop
the RHNA methodology when the Local Jurisdiction Survey
summary reports were completed.

OVERVIEW OF SURVEY PROCESS

Housing Element Law requires each Council of Government
(COG) to survey its member jurisdictions during the Regional
Housing Needs Allocation (RHNA) process to gather
information on factors that must be considered for inclusion
in the methodology.1 Recent legislation also requires ABAG
to collect information on jurisdictions’ fair housing issues
and strategies for achieving fair housing goals.2 ABAG staff
presented the Housing Methodology Committee with a draft
of the survey in November 2019. Staff revised the survey to
incorporate feedback from HMC members, local jurisdiction
staff, and other stakeholders, and the ABAG Regional
Planning Committee approved the survey in December
2019. The survey became available online on January 8,
2020. A survey link was emailed to city managers, county
administrators, community development and planning
directors, and housing staff in all 109 ABAG jurisdictions. The
deadline for completing the survey was February 5, 2020, at

Table 1. Local jurisdiction survey response rate by county.
COUNTY

RESPONSES

RESPONSE RATE

Alameda

9

60%

Contra Costa

14

70%

Marin

8

73%

Napa

3

50%

San Francisco

1

100%

San Mateo

14

67%

Santa Clara

13

81%

Solano

4

50%

Sonoma

7

70%

which point ABAG received 72 responses, a response rate of
66%. Table 1 shows the response rates for each of the nine
Bay Area counties.

SURVEY ORGANIZATION

The survey consisted of 53 questions in two sections. Section
1 included 36 questions related to the statutory housing
and land use factors. These questions were divided into four
topics: Relationship Between Jobs and Housing, Housing
Opportunities and Constraints, Housing Affordability and
Overcrowding, and Housing Demand. Section 2 included 14
questions that collected information on local jurisdictions’ fair
housing issues as well as strategies and actions for achieving
fair housing goals. These questions were divided into three
topics: Fair Housing Planning and Data Sources; Diversity/
Segregation, Access to Opportunity, and Housing Needs; and
Fair Housing Goals and Actions.

1 See State of California Government Code Section 65584.04(b)(1).
2 See State of California Government Code Section 65584.04(b)(2).
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In addition to surveying local jurisdictions on these topics,
ABAG staff reviewed the fair housing reports that jurisdictions
submit to the federal government if they receive block
grant funding from the Department of Housing and Urban
Development (HUD). Section 3 discusses common themes
from Bay Area jurisdictions’ fair housing reports.

Figure 1. How would you rate the balance between low-wage jobs
and the number of homes affordable to low-wage workers in your
jurisdiction? (Question 2)

SECTION 1: SUMMARY OF RESPONSES TO HOUSING
AND LAND USE QUESTIONS
Topic 1: Relationship Between Jobs and Housing

The six questions in this topic area centered on jurisdictions’
issues related to jobs-housing fit, which measures the
relationship between a jurisdiction’s low-wage jobs and
homes affordable to low-wage workers. The first question
presented each jurisdiction’s jobs-housing fit ratio and
included a data visualization comparing a jurisdiction’s jobshousing fit ratio to other jurisdictions throughout the region.
Respondents were asked to reflect on the jobs-housing fit in
their community using both their own perceptions and the
data provided. Additionally, respondents had the opportunity
to consider the impacts of this balance or imbalance, and
they could comment on what strategies might be helpful for
addressing issues related to an imbalance between low-wage
workers and affordable housing.

Key Takeaways from Respondents’ Comments

Suggestions for measuring jobs-housing fit: Several
jurisdictions commented the rent threshold the survey used
for units affordable to low-wage workers excludes many of the
deed-restricted affordable units that currently exist in their

communities or are in the development pipeline. Multiple
respondents provided data on the number of deed-restricted
affordable units in their jurisdictions. It is worth noting that,
for the jobs-housing fit factor presented to the HMC for the
March 2020 meeting, the thresholds for low-wage jobs and
low-cost rental units were set higher than the values used
for the survey.3 However, staff and the HMC will take these
survey comments into account when deciding how to define
the jobs-housing fit ratio and what data sources to use if this
factor is selected for the RHNA methodology.
Imbalance between low-wage jobs and affordable housing
in the region: 60 jurisdictions (85%) stated the ratio between
low-wage jobs and affordable homes in their jurisdiction is
imbalanced or very imbalanced, while only 10 (14%) indicated
their jurisdiction is balanced (see Figure 1). Responses varied
by county, as no jurisdictions in Marin, San Mateo, or Santa
Clara Counties reported a balance in their jobs-housing
fit ratios. These same counties also contained all of the

3 F
 or the proposed jobs-housing fit factor, the threshold for a low-wage job is set at $3,333 per month and low-cost rental units are defined as those renting for less than $1,500
578
per month.
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Figure 2. Which of the following impacts does the balance or imbalance
of low-wage workers to homes affordable to low-wage workers have on
your jurisdiction? (Question 4)

jurisdictions who stated their jobs-housing fit ratio is very
imbalanced.
Reasons for imbalance in local jobs-housing fit ratio:
Respondents mentioned a lack of rental housing, state policy
limiting deed restrictions for ADUs, high land prices, a lack
of land available for development, and limited resources
for producing affordable housing due to the end of
redevelopment agencies as reasons for the jobs-housing fit
imbalance. Multiple jurisdictions noted that, while their jobshousing fit ratio suggested an imbalance, it was comparable
to many other jurisdictions in the region, suggesting a
broader regional problem. Lastly, some respondents noted
potential for future improvements in their jobs-housing fit
ratio based on recent rent stabilization policies, ongoing ADU
production, or affordable housing units in the development
pipeline.
Impacts of imbalance in local jobs-housing fit ratio:
Jurisdictions indicated that the most common impact of

an imbalance between low-wage workers and affordable
housing is high housing cost burden for residents (see
Figure 2). The majority of respondents also noted impacts
on employers and workers in their jurisdictions, with 38
respondents (53%) stating that the imbalance between
low-wage workers and affordable housing results in long
commutes into the jurisdiction and hinders employers’
ability to hire or retain workers. Beyond the options listed
on the survey, respondents wrote that displacement and
overcrowding are also local issues related to an imbalance in
jobs-housing fit.
Usefulness of jobs-housing fit data: 51% of respondents
indicated their jurisdiction uses jobs-housing fit data to inform
policy decisions, including:
•	Updating Housing Elements, General Plans, and other
long-range plans
• Revising land use policies, such as industrial zoning
• Approving development projects
• Recruiting new businesses
•	Designing affordable housing policies such as inclusionary
zoning, commercial linkage fees, and rent stabilization
Jurisdictions that do not use jobs-housing fit data explained
why this data is not as relevant to their communities.
Some noted a jobs-housing balance metric is more useful,
particularly in communities where there is more housing
relative to jobs. Others noted that more data collection is
needed to examine jobs-housing fit issues in their jurisdiction.
Lastly, some felt other data are more relevant for housing
affordability issues, such as comparing overall housing cost
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Figure 3. If your jurisdiction experiences an imbalance in the jobshousing fit for low-wage workers, which of the following policies,
programs, or strategies would be most helpful for your jurisdiction to
implement to help address this imbalance? (Question 6)

and wage data. The HMC can take these comments into
account when considering jobs-housing fit as a factor in the
RHNA methodology. The survey results indicate using jobshousing fit as a RHNA factor would align with policymaking in
many jurisdictions, but there are also other data sources that
could potentially be a factor for the relationship between jobs,
housing, and affordability.

Strategies for addressing jobs-housing fit imbalance:
Jurisdictions focused on policies to produce and preserve
affordable housing to address a jobs-housing fit imbalance
(see Figure 3). Increased funding for affordable housing
received the most support from respondents (76%) followed
by inclusionary zoning
Figure 4. Which of the following apply to your jurisdiction as either an opportunity or a constraint for
(41%) and community land
development of additional housing by 2030? (Question 7)
trusts (23%). Beyond the
options listed on the survey,
jurisdictions commented that
they support the following
strategies:
•	Policies to encourage
production of ADUs and
allow for rent-restrictions
in ADUs

580

APPENDICES RHNA

A59

APPENDIX 8
•	Increased housing density
•	Policies to incentivize affordable housing production, such
as density bonuses
•	Funding to acquire and preserve affordable housing that
currently exists on the market without subsidy

Topic 2: Relationship Between Jobs and Housing

The seven questions within this topic area focused on factors
within jurisdictions that create opportunities or constraints
for developing more housing. These questions also focus
specifically on opportunities and constraints for encouraging
jobs and housing near transit, developing housing near job
centers, and minimizing greenhouse gas emissions.

Key Takeaways from Respondents’ Comments

Opportunities and constraints for developing housing:
Jurisdictions’ constraints for developing new housing
centered on issues related to costs and land. Nearly all
respondents (87%) cited construction costs as a constraint
(see Figure 4 on page A57). Other constraints reported
by more than 50% of jurisdictions were the availability of
vacant land, funding for affordable housing, availability of
construction workforce, land suitability, and availability of
surplus public land. There was less of a regional consensus
around opportunities for developing housing, with no single
factor being cited as an opportunity by most respondents.
Factors considered to be opportunities related largely to
infrastructure and community amenities, with the most
common opportunities being the availability of schools,
availability of parks, water capacity, and sewer capacity. These
four factors were also the only factors listed more commonly
as opportunities than as constraints.

Opportunities and constraints for encouraging housing near
transit and jobs: 57 jurisdictions (80%) stated they encounter
opportunities or constraints in encouraging jobs and housing
near existing transportation infrastructure, while 50 (70%)
reported having opportunities or constraints for encouraging
housing near job centers. In their responses to these
questions, jurisdictions reported a mix of both opportunities
and constraints for developing housing near jobs and transit,
with some respondents noting that both opportunities
and constraints exist simultaneously in their jurisdictions.
Jurisdictions in Alameda, Contra Costa, Marin, Napa, and San
Mateo counties noted that specific plans for areas around
bus and rail transit centers provide opportunities for greater
density and mixed-use development near transportation
infrastructure, which can encourage housing near jobs
and transit. Similarly, jurisdictions in Santa Clara County
discussed how rezoning efforts near job centers can create
opportunities for more housing near jobs.
Some of the obstacles listed by jurisdictions echo what was
mentioned in the previous questions related to opportunities
and constraints for developing housing in general: limited
vacant land, high construction costs, and construction
labor shortage. Additionally, jurisdictions throughout the
region stated that a lack of existing transit service prevents
them from encouraging jobs and housing near public
transportation infrastructure. Likewise, respondents across
the region also noted that their jurisdictions lack job centers,
which prevents them from locating housing near jobs. Lastly,
some jurisdictions noted that while they do have job centers,
the land near these jobs is not zoned to allow for residential
construction.
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Figure 5. What land use policies or strategies has your jurisdiction implemented to minimize greenhouse gas emissions? (Question 13)
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Strategies for reducing greenhouse gas (GHG) emissions:
Seven of the policies listed in this question have been
adopted by a majority of respondents. The most widespread
strategy (94% of respondents) is investing in active
transportation infrastructure to support biking and walking
(see Figure 5 on page A59). Other popular strategies for
reducing GHG emissions include encouraging mixed-use
development and density near transit, adopting energy
efficiency standards for new construction, designating Priority
Development Areas, and changing parking requirements.
This information could potentially assist staff and the HMC in
designing a RHNA methodology that satisfies the statutory
objective to encourage efficient development patterns and
achieve GHG reduction targets.

completing Consolidated Planning processes required
by HUD, and creating affordable housing policies such as
inclusionary zoning and rent stabilization.
Data collection on housing costs and homelessness:
Jurisdictions largely rely on Census Bureau data (65
respondents, 92%) and online real estate databases,
such as Zillow or Trulia (51 respondents, 72%), to examine
housing costs (see Figure 6). 30% of jurisdictions reported

Figure 6. What data sources does your jurisdiction use to examine local
trends in housing costs? (Question 16)

Topic 3: Housing Affordability and Overcrowding

The eight questions within this topic area discussed issues
jurisdictions face related to high housing costs, data
jurisdictions use to assess these issues, and barriers that
jurisdictions face in meeting their RHNA targets for lowerincome households.

Key Takeaways from Respondents’ Comments

Policymaking related to housing costs and overcrowding: 51
respondents (72%) have considered impacts of housing costs
and high rates of rent burden4 on residents. However, only 33
respondents (46%) stated they have considered the impacts
of overcrowding on residents. Specifically, jurisdictions
noted they examine issues related to housing costs and
overcrowding when updating their Housing Elements,

using publicly available data sources in addition to Census
Bureau data, which included the county assessor’s database,
California Department of Finance data, HUD’s CHAS
dataset, and data provided by ABAG. Approximately 30%
of respondents also reported using locally collected data
such as building permit records, local rental registries, and
local surveys of landlords, apartment communities, and firsttime homebuyers. Lastly, about 15% of respondents use

4 H
 UD defines households as rent-burdened if they spend more than 30% of their income on rent. For more information on this measure, see https://www.huduser.gov/portal/
pdredge/pdr_edge_featd_article_092214.html.
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proprietary data sources to examine housing costs, which
include products like CoStar, RealQuest, DataQuick, and
Axiometrics.

Figure 7. What are the primary barriers or gaps your jurisdiction faces in
meeting its RHNA goals for producing housing affordable to very lowand low-income households? (Question 19)

The vast majority of respondents noted that housing costs in
their jurisdiction are increasing. However, a few jurisdictions
stated that prices have been stabilizing in the past year after
increasing sharply in recent years, while two jurisdictions
reported that rental prices declined in the past year. Also,
a few jurisdictions stated that prices of for-sale homes have
leveled off while rents continue to rise. In terms of data
collection on homelessness, 40 respondents (56%) indicated
their jurisdictions collect
Figure 8. What types of support would your jurisdiction like to see the Bay Area Housing Finance Authority
data on the occurrence of
(BAHFA) provide to help your jurisdiction meet its RHNA goals and comply with the requirement to affirmatively
homelessness within their
further fair housing? (Question 21)
boundaries. Nearly all these
jurisdictions noted their data
collection on homelessness is
a part of bi-annual countywide
efforts related to the Point-inTime counts required by HUD.
Barriers to meeting lowerincome RHNA goals: The most
common barriers to affordable
housing production identified
by survey respondents were
gap financing and land
availability. Both of these
obstacles were selected by 50
respondents (70%), while no
other barrier was selected by
the majority of respondents
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(see Figure 7 on page A61). Other barriers identified by
respondents were similar to factors mentioned in earlier
questions related to obstacles to housing development
generally, such as construction costs and high prices for
land, materials, and labor. Respondents also mentioned a
lack of funding and staff resources for the implementation
of affordable housing programs, particularly due to the
dissolution of redevelopment agencies.
Additionally, 20 respondents provided an estimate for how
many affordable units could be built in their jurisdictions
if ample gap financing was available. In total, these 20
jurisdictions estimated that 12,000 units of housing affordable
to low- and very low-income households could be built if they
had the necessary funding. Similarly, multiple jurisdictions
stated that they would be able to accommodate their entire
low- and very low-income RHNA if given the gap financing to
enable construction of these affordable units. Jurisdictions’
estimates for the funding needed to build these units ranged
from $200,000 to $500,000 per unit.
Similarly, jurisdictions indicated financing for constructing
new affordable housing was the support they would most
desire from the Bay Area Housing Finance Authority, with 65
jurisdictions (92%) selecting this option (see Figure 8 on page
A61). Financing for preservation of both subsidized affordable
housing and affordable housing that exists on the market
without subsidy were the next most popular options for
financial support from BAHFA. Most jurisdictions also noted
they would like technical assistance with complying with
HCD’s pro-housing designation and other state regulations, as
well technical assistance for Housing Element outreach. ABAG
staff may be able use the information provided from local

Figure 9. If your jurisdiction is not currently meeting the demand for
farmworker housing, what are the main reasons for this unmet demand?
(Question 24)

jurisdictions for designing the technical assistance programs
that will be provided as part of the Regional Early Action
Planning grants program.

Topic 4: Housing Demand

The 15 questions within this topic area focused on demand
for housing created in jurisdictions by farmworkers, nearby
postsecondary educational institutions, the loss of subsidized
housing units due to expiring affordability contracts, and
state-declared emergencies.

Key Takeaways from Respondents’ Comments

Housing needs for the region’s farmworkers: Only 16
respondents (23%) identified a need for farmworker housing
in a typical year. Of those, six provided an estimate of local
housing need for farmworkers, which totaled approximately
5,000 units. Data sources for estimates included interviews
with farmworkers and farm owners, the USDA Census of
Agriculture, Napa County Farmworker Housing Needs
585
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Assessment, Santa Clara County Planning Department survey,
and the California Employment Development Department. The
most common barriers to meeting demand for farmworker
housing are similar to barriers to developing affordable
housing generally. Among the 16 respondents with a need
for farmworker housing, the most common barriers are a lack of
financing and limited availability of land (see Figure 9 on page A62).
Housing demand created by postsecondary educational
institutions: Responses to questions about housing demand
created by postsecondary educational institutions indicate
a need for better data collection on this issue. Only 8
respondents (11%) were able to provide an estimate for this
housing need. Several more jurisdictions indicated there is
significant housing demand created by nearby postsecondary
educational institutions, but the number of housing units
needed to meet this demand is unknown. The eight
jurisdictions that were able to estimate the housing demand
created by postsecondary educational institutions stated that
the data for their estimates came from surveys conducted
by these institutions, but several more jurisdictions indicated
they have not been able to obtain this information from local
colleges and universities.
Loss of subsidized affordable housing: 19 respondents
(27%) stated their jurisdictions had lost subsidized affordable
housing units in the past 10 years due to expiring affordability
contracts or other issues facing at-risk affordable housing
units. Most of the data for these responses came from internal
sources. Jurisdictions noted their awareness of affordable
housing built with redevelopment funds that converted to

market-rate due to expiring regulatory agreements, and
respondents also stated they were aware of below-market-rate
units built through inclusionary housing programs that had
lapsing affordability requirements.
A larger number of respondents expected to lose affordable
housing units in the next 10 years, with 23 respondents
(32%) noting that they anticipated these future losses.
These respondents also referred to internal city records that
indicated the pending expiration of regulatory agreements.
Notably, one jurisdiction stated that 68% of existing belowmarket-rate rental units in its Below Market Rate Housing
Program are set to expire in 10 years. Additionally, another
respondent commented that the number of affordable
units owned by for-profit owners in their jurisdiction is high
according to research by the California Housing Partnership,
which indicates a high risk for losing these affordable units in
the future.5
These survey responses indicate that helping cities prevent
the loss of affordable housing because of expiring affordability
requirements could be a potential focus of ABAG’s Regional
Early Action Planning grants program. Additionally, the variety
of data on at-risk affordable units collected by both individual
jurisdictions and the California Housing Partnership points to
a need to compile this data if the HMC were to consider using
the loss of affordable units as a RHNA methodology factor.
Loss of housing units due to state-declared emergencies:
Only six respondents (8%) stated their jurisdiction had lost
housing units during a state-declared emergency (such as a
fire or other natural disaster) that have not been rebuilt. These

5 F
 or more information on the California Housing Partnership’s research on at-risk affordable housing in California, see
https://1p08d91kd0c03rlxhmhtydpr-wpengine.netdna-ssl.com/wp-content/uploads/2020/02/2020-Affordable-Homes-at-Risk_CHPC-Final.pdf.
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jurisdictions are in Napa, San Mateo, Santa Clara, Solano, and
Sonoma counties. Two jurisdictions in Sonoma County were
able to provide precise data on the number of units lost in
recent fires. Another Sonoma County jurisdiction noted that
they did not lose any housing in the fire but have experienced
increased demand in housing because of lost units in
surrounding communities. Additionally, two jurisdictions
in Marin County noted that, while they have not lost units
recently, they expect that units lost in the future due to sea
level rise and increased flooding may not be replaced.

SECTION 2: SUMMARY OF RESPONSES TO FAIR
HOUSING QUESTIONS

The data and information collected in the Local Jurisdiction
Survey can help Bay Area jurisdictions understand the
framework needed for assessing fair housing issues, which
state law now requires for the next Housing Element update in
2022. Notably, several jurisdictions reported in the survey that
they lack data on segregation patterns and have not previously
set goals in their Housing Elements related to removing
barriers to housing choice. However, this type of analysis will
likely be needed for the upcoming Housing Element update.
Accordingly, the survey results can help ABAG staff identify
assistance that they can offer through the Regional Early Action
Planning (REAP) grants program to help local jurisdictions
comply with new Housing Element requirements. Additionally,
both the Local Jurisdiction Survey and the review of Bay Area
jurisdictions’ fair housing reports to HUD identified regional
themes regarding both barriers to fair housing choice and
strategies to further fair housing. This knowledge can inform
how ABAG designs technical assistance and grant programs in

the future to help local jurisdictions implement successful fair
housing strategies.

Topic 1: Fair Housing Planning and Data Sources

The eight questions in this topic area centered on
jurisdictions’ processes for assessing fair housing issues
in their communities. Federal law obligates jurisdictions
receiving block grant funding from HUD to submit a
Consolidated Plan to HUD every five years, and this process
requires jurisdictions to assess local fair housing issues
(see Section 3 for more details on federally mandated fair
housing reporting). While the Local Jurisdiction Survey did
ask whether jurisdictions currently submit fair housing reports
to HUD, all questions on the survey could be applicable to
jurisdictions regardless of whether they participate in federal
fair housing reporting. This portion of the survey also asked
about the data jurisdictions use for fair housing planning and
the efforts they have made to elicit public participation in their
fair housing planning processes.

Key Takeaways from Respondents’ Comments

Fair housing reporting to HUD: According to the results
of the local jurisdiction survey, 37 respondents (51%) have
submitted a fair housing report to HUD. Because these
reports are submitted as part of five-year planning cycles,
most of these jurisdictions recently submitted a report for
the years 2020-2025 or are currently working on a report for
this cycle, though a few jurisdictions’ Consolidated Plans are
on a different timeline. While some reports are submitted
to HUD by individual jurisdictions, this reporting can also
be completed as a collaborative effort between a county
government and local jurisdictions within the county.
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Data sources for fair housing planning processes:
Jurisdictions primarily rely on publicly available datasets
(e.g. data from the Census Bureau) to assess fair housing
issues, with 74% of respondents indicating they use this data
source. The other data source that a majority of respondents
reported using was data provided by HUD (see Figure 10).
In addition to the options listed on the survey, respondents
noted that they collect and maintain various data sources
to inform fair housing planning, including rental vacancy
surveys, inventories of affordable housing, landlord registries,
code enforcement complaints, surveys of residents, and data
from community outreach. Beyond the data collected by
jurisdictions themselves, respondents also discussed using
data collected by local nonprofits providing fair housing
services as well as analyses prepared by county governments
and Public Housing Agencies.
Community participation in fair housing processes:
Jurisdictions were most likely to use public forums to
incorporate community participation in their fair housing
planning, with open house community meetings (54%) and
public hearings (49%) being the most common outreach
activities reported by respondents. Respondents were also
likely to solicit information directly from residents, with 46%
using resident surveys and 39% using resident focus groups.
Additionally, 40% of respondents reported consulting
with stakeholder groups during fair housing planning
processes (see Figure 11 on page A66). Based on information
respondents shared in their surveys, jurisdictions most often
worked with the following types of stakeholder groups:

Figure 10. Which of the following data sources does your jurisdiction
maintain or use to assess fair housing issues in the community?
(Question 39)

• School districts
• Faith-based groups
•	Community-based organizations and neighborhood
associations
•	Advocacy organizations representing the following
constituencies:
o

People of color

o

People with disabilities

o

Immigrants and people with limited English proficiency

o

Seniors

o

Youth

• Affordable housing providers and residents
• Homelessness services providers
• Housing Choice Voucher applicants
• Nonprofits providing fair housing services
• Legal aid organizations
• Healthcare and social services providers
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15 respondents noted that they collected demographic
information for community members who participated
in the fair housing planning process. This demographic
data typically included data on participants’ racial/ethnic
background, English language proficiency, age, income,
household size, and housing situation.
The survey also provided respondents with an opportunity to
discuss their goals for the community outreach process and
their success with achieving these goals. According to the
survey responses, jurisdictions’ goals for community outreach
during fair housing planning can be summarized as the
following:
•	Gather input from a broad and diverse range of residents
and community groups.
•	Encourage participation from those most impacted by fair
housing issues.
•	Engage community members who may face barriers to
participation, such as those with limited English proficiency.
•	Build trust with community members and encourage future
participation in planning processes.
•	Ensure that federal fair housing reports and other housing
planning processes reflect community conditions.
• Obtain data to effectively assess fair housing barriers.
•	Develop targeted and feasible fair housing goals and
strategies for achieving them.
Respondents indicated that they were largely successful in
achieving their goals for community outreach during fair
housing planning (see Figure 12 on page A67). Notably, onethird of respondents did not answer this question, which could

Figure 11. Which of the following outreach activities has your
jurisdiction used to encourage community participation in planning
processes related to fair housing? (Question 40)

indicate a hesitancy to comment on the success of community
outreach efforts. It is also possible that jurisdictions who do
not engage in planning processes explicitly focused on fair
housing skipped this question rather than selecting “N/A.”
Respondents who did answer also described the reasons
their jurisdictions were able to achieve their goals for the
community outreach process as well as the factors that
inhibited success with these goals. Table 2 on page A67
provides a summary of these reasons.

Topic 2: Diversity/Segregation, Access to Opportunity,
and Housing Needs

The two questions within this topic area focused on the
conditions that restrict fair housing choice and access to
opportunity in Bay Area jurisdictions. These questions
focused on four fair housing issues: limited access to
housing in a jurisdiction, segregated housing patterns
and concentrated areas of poverty, disparities in access
to opportunity, and disparities in housing cost burdens
and overcrowding. The survey sought to contextualize
respondents’ answers by providing each respondent with data
specific to their jurisdiction on geographic concentrations of589
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poverty and race-based disparities in access to opportunity,
housing cost burden, overcrowding, and segregated housing
patterns. For more information on the impediments to fair
housing that Bay Area jurisdictions have described in their fair
housing reports to HUD, see Section 3.

Key Takeaways from Respondents’ Comments

Factors contributing to fair housing issues: Respondents

Figure 12. How successful was your jurisdiction in achieving its goals for
the process to elicit community participation for fair housing planning?
(Question 43)

Table 2. Describe the reasons for the success or lack of success of your
jurisdiction’s community engagement efforts. (Question 44)
FACTORS ENABLING SUCCESS IN
FACTORS PREVENTING SUCCESS IN
ACHIEVING COMMUNITY OUTREACH ACHIEVING COMMUNITY OUTREACH
GOALS:
GOALS:
• Reaching out to a diverse group of
community stakeholders
• Effective marketing efforts that
broadly distributed information
throughout the community
• Dedicated staff and resources for
the outreach and engagement
process
• Multiple opportunities to
participate throughout
engagement process
• Variety of ways to participate in
multiple settings (online surveys,
community meetings, small group
discussions, etc.)

most commonly reported that fair housing issues in their
jurisdictions stem from factors related to displacement,
affordable housing, and barriers to development (see Table 3
on page A69, which shows how many respondents indicated
whether a factor contributes to each of the four fair housing
issues). When the factors are ranked in terms of which were
selected by the most jurisdictions for each fair housing
issue, there are three factors among the five most selected
across all four fair housing issues: community opposition
to development, displacement due to increased rents, and
displacement of low-income and/or person-of-color (POC)

• Partnerships with nonprofit
organizations providing fair
housing services

• Event attendees disproportionately
from certain segments of the
community, such as long-term
homeowners
• Difficulty engaging populations
with less housing stability, such
as renters or people experiencing
homelessness
•O
 utreach does not reflect opinions
of those who have been excluded
from the community due to high
cost of housing
• L ack of housing staff and resources
•N
 eed for a variety of participation
formats as well as more outreach
online and using social media
• L imited time for completing a
robust outreach process
• R esidents lacking time and
resources to participate in
community meetings
• L ack of childcare provided at
meetings
• C onfusion about the fair housing
topics discussed at meetings
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residents. Two other factors ranked in the top five for three
out of four of the fair housing issues: availability of larger
affordable units and land use/zoning laws. These five factors
are highlighted in Table 3 on following pages.
The survey results show the most consensus around factors
contributing to limited access to housing in jurisdictions as
well as disparities in housing cost burdens and overcrowding.
32 respondents (44%) indicated that the availability of larger
affordable units contributes to a lack of access to housing in
their jurisdiction. Additionally, displacement due to increased
rents, displacement of low-income residents and/or residents
of color, and community opposition to development were all
listed by more than one-third of jurisdictions as contributing
to limited housing access. These same four factors were also
the most commonly indicated causes of disparities in housing
cost burdens and overcrowding, with 42% of respondents
stating that displacement due to increased rents contributes
to these disparities.
For the issues of segregated housing patterns/concentrated
areas of poverty and disparities in access to opportunity
areas, no contributing factor was selected by more than 12
respondents (17%). However, respondents did report similar
causes for these fair housing issues: displacement due to
increased rents, displacement of low-income residents and/
or residents of color, community opposition to development,
location of affordable housing, and availability of larger
affordable units.

Respondents were also asked to select the top three factors
contributing to fair housing issues in their jurisdiction and
to describe the reason for these selections. Below are the
factors most commonly listed by jurisdictions as the main
contributors to fair housing issues as well as a summary of
why respondents selected these factors. The factors appear
in order of how frequently they were cited by respondents
as top contributors to fair housing issues, with the most
frequently listed factors first.
•	
Displacement: Respondents noted that displacement
disproportionately affects low-income residents and
residents of color, which can result in disproportionate
overcrowding for these populations. Additionally, the rising
housing costs in communities affected by displacement
limit opportunities for racial and socioeconomic diversity
and integration.
•	
Community opposition to development: Respondents
reported that residents commonly oppose denser housing,
affordable housing, or housing with supportive services
for formerly homeless residents. This opposition can
significantly increase the time to approve new development
and drives up costs for both affordable and market-rate
projects.
•	
Lack of affordable housing, especially larger units:
Respondents described how rising housing costs
and a limited supply of affordable housing cause the
displacement of low-income residents and prevent lowincome households from moving into communities.
•	
Land use and zoning laws: Some respondents noted
591
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Table 3. Which of the following factors contribute to fair housing issues in your jurisdiction? Check all that apply. (Question 45)
FAIR HOUSING ISSUES
Disparities in access to
opportunity areas

Segregated housing patterns
or concentrated areas of
poverty

Disparities in access to
opportunity areas

Disparities in housing
cost burdens and
overcrowding

Access to financial services

5

1

1

1

Access to grocery stores and healthy food
options

3

4

7

2

Access to healthcare facilities and medical
services

3

2

2

2

**Availability of larger affordable units

32

9

9

18

Availability, frequency, and reliability of public
transit

20

5

8

6

CEQA and the land use entitlement process

14

4

6

6

**Community opposition to development

24

10

9

15

Creation and retention of high-quality jobs

8

0

5

7

Deteriorated/abandoned properties

2

2

0

3

**Displacement due to increased rents

30

11

9

30

Displacement due to natural hazards

3

1

1

4

**Displacement of low-income/POC residents

25

12

11

24

Foreclosure patterns

2

3

2

4

Impacts of natural hazards

8

1

2

3

Lack of community revitalization strategies

2

3

2

3

Lack of private investments in low-income/POC
communities

6

6

6

5

Lack of public investments in low-income/POC
communities

4

3

4

2

Factors Contributing to Fair Housing Issues

Continued next page
* Factors highlighted in bold with asterisks (**) are among the five most commonly selected across fair housing issues.
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Table 3. Which of the following factors contribute to fair housing issues in your jurisdiction? Check all that apply. (Question 45)
FAIR HOUSING ISSUES
Disparities in access to
opportunity areas

Segregated housing patterns
or concentrated areas of
poverty

Disparities in access to
opportunity areas

Disparities in housing
cost burdens and
overcrowding

Lack of regional cooperation

7

2

6

6

**Land use and zoning laws

20

10

7

9

Lending discrimination

2

2

2

4

Location of affordable housing

16

11

8

7

Location of employers

8

2

3

8

Location of environmental health hazards

2

2

0

2

Location of proficient schools and school assignment policies

3

5

6

4

Occupancy standards limiting number of people
per unit

4

0

0

3

Private discrimination

4

2

2

3

2

0

1

1

Factors Contributing to Fair Housing Issues

Range of job opportunities available
Other

7

that their jurisdictions are zoned primarily or entirely for
single-family housing, and respondents also mentioned
restrictions on multi-family development created by
minimum lot sizes, density caps, height limits, and/or
minimum parking requirements. These respondents
reported that low-density zones cannot accommodate
affordable housing, and current land use restrictions result
in limited sites for multi-family projects. Consequently,
affordable development is nearly impossible in some
jurisdictions, while in other jurisdictions affordable
developments are concentrated in the few areas with denser

0

5

5

zoning. As a result, current land use and zoning codes
perpetuate the segregation created by decisions of the past.
•	
Barriers to development: In addition to community
opposition and land use laws, respondents described other
barriers to development such as the availability of land
suitable for development, the California Environmental
Quality Act (CEQA) and the land use entitlement
process, and the high cost of construction. Respondents
discussed how their jurisdictions’ approval processes for
development and CEQA inhibit housing production. These
respondents noted that CEQA slows down the entitlement
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process and enables groups opposed to development to
threaten litigation and create additional delays. The project
costs created by CEQA and lengthy entitlement processes
can make housing development financially infeasible,
particularly for affordable projects. Survey responses
indicated that these barriers to development inhibit access
to these communities generally and especially for lowerincome populations.
•	
Location of employers: Respondents discussed how
limited job options within their jurisdictions and lack of
access to job centers increase the costs of living there,
as residents need to travel farther for work. Additionally,
some mentioned that a lack of high-quality jobs within the
jurisdiction prevents local jobholders from affording the
high cost of housing.
•	Public transit availability: Respondents suggested that a
lack of public transit options inhibits those living in their
jurisdiction from accessing jobs and services if they do not
own a car, which makes the jurisdiction less accessible to a
diverse range of households.

Topic 3: Fair Housing Goals and Actions

The four questions within this topic area discussed the actions
jurisdictions have taken to remove barriers to equal housing
opportunity and prevent the displacement of low-income
households. Respondents were also asked to reflect on their
goals for fair housing policies and whether the strategies
they have implemented achieve these goals. For more
information on the strategies to further fair housing that Bay
Area jurisdictions have detailed in their fair housing reports to
HUD, see Section 3.

Key Takeaways from Respondents’ Comments

Policies and initiatives to further fair housing: The survey
results indicate that there are eight actions that a majority of
respondents have taken to address existing segregation and
enable equal housing choice (see Figure 13 on page A72).
Most of these actions center on increasing the number of
affordable housing units. For example, 69% of respondents
have supported the development of affordable housing
for special needs populations such as seniors, people with
disabilities, people experiencing homelessness, and/or
those with mental health issues. The survey responses also
indicate that most respondents have sought to increase the
supply of affordable housing through inclusionary zoning,
land use changes, developing affordable housing near transit,
encouraging the construction of larger affordable units,
using publicly owned land for affordable development, and
establishing local funding sources for affordable housing
construction. Other common strategies to advance fair
housing focus on low-income homeownership, with 53% of
respondents funding home rehabilitation and improvements
for low-income homeowners and 49% of respondents
providing resources to support low-income homebuyers.
Goals for fair housing policies: Many of the jurisdictions’
survey responses noted that a goal of their fair housing
policies is facilitating equal housing opportunities by
removing barriers to affordable housing. Specifically,
respondents discussed the following objectives for their fair
housing policies related to increasing the affordable housing
supply:
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Figure 13. What actions has your jurisdiction taken to overcome historical patterns of segregation or remove barriers to equal housing opportunity?
(Question 47)

•	Financing affordable housing development through
linkage fees and dedicated funding sources.
•	Creating new affordable units and mixed-income development
using inclusionary requirements for market-rate development.
•	Providing support for nonprofit affordable
housing developers.

• Preserving the existing affordable housing stock.
Additionally, respondents mentioned the following goals
related to overcoming historic patterns of segregation and
eliminating barriers to equal housing choice:
•	Expanding affordable housing and homeownership
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opportunities for those who have been directly affected
by the historic legacies of housing inequities and
discrimination.
•	Ensuring that affordable housing is spread throughout
all communities.
•	Creating affordable housing options in high
opportunity neighborhoods.
•	Increasing the diversity of housing types throughout all
neighborhoods through land use changes.
•	Reducing barriers to mobility for low-income households
and residents of publicly-supported housing.
•	Making fair housing resources more readily available online
and coordinating with fair housing services nonprofits to
disseminate information and reduce discrimination.
Respondents reported that their jurisdictions’ policies and
actions were mostly successful for achieving goals related
to furthering fair housing (see Figure 14). Notably, one-third
of respondents did not answer this question, which could
indicate a hesitancy to comment on the success of efforts to
further fair housing. It is also possible that jurisdictions who
do not engage in planning processes explicitly focused on
fair housing skipped this question rather than selecting “N/A.”
Respondents who did answer also discussed the reasons their
jurisdictions were able to achieve fair housing goals as well as
the factors that hindered the success of these efforts. Table 4
on page A74 provides a summary of these reasons.
Anti-displacement policies and initiatives in local jurisdictions:
Jurisdictions throughout the region have adopted a variety of
policies to prevent or mitigate the displacement of their lowincome residents. The most common strategies focus on the

production of affordable units as well as policies and programs to
help low-income tenants remain in their current housing (see Figure
15 on page A75). 78% of respondents indicated that their jurisdictions
promote streamlined processing for ADU construction. Other
policies enacted by the majority of respondents include inclusionary
zoning and condominium conversion regulations. Additionally,
more than 40% of respondents assess affordable housing fees on
residential and/or commercial development, while a comparable
number of respondents provide support for fair housing legal
services and/or housing counseling. It is worth noting that efforts to
preserve subsidized and unsubsidized affordable units have been
made by few jurisdictions, but these two strategies were selected by
the most respondents as being of potential interest to the councils/

Figure 14. How successful were your jurisdiction’s past actions in
achieving goals for overcoming historical patterns of segregation or
removing barriers to equal housing opportunity? (Question 49)

boards in their jurisdictions. In addition to the options listed on the
survey, respondents reported that the following anti-displacement
policies and programs have been implemented by their jurisdictions:
•	Relocation assistance for tenants displaced due to code
enforcement actions, condo conversion, and demolition of
housing units for redevelopment
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Table 4. Describe the reasons for the success or lack of success of your
jurisdiction’s actions to overcome historical patterns of segregation or
remove barriers to equal housing opportunity. (Question 49)
FACTORS ENABLING SUCCESS IN
ACHIEVING FAIR HOUSING POLICY
GOALS:

FACTORS PREVENTING SUCCESS IN
ACHIEVING FAIR HOUSING POLICY
GOALS:

• C reation of new local funding
sources for affordable housing

•A
 vailable funding inadequate
for meeting the demand for
affordable housing and other
• Construction of 100% affordable
housing services
housing developments with local
• Land prices, land availability,
financial support
and construction costs hamper
• Streamlined approvals processes
affordable housing construction
for development, particularly for
affordable housing and ADUs

• P roduction of new
affordable housing through
inclusionary zoning

•D
 evelopment of affordable
housing cannot keep pace with
the need

• L onger timeframe required
to see the effects of efforts to
• Affordable housing opportunities
deconcentrate poverty and make
are not limited to low-income
affordable housing available
neighborhoods
throughout all neighborhoods
• Rezoning and other policies
• Lack of private investment,
implemented through Housing
particularly in historically
Element updates resulting in
marginalized communities
increased development of both
market-rate and affordable units • Lack of staff to work on
policy development
• Ongoing funding for fair housing
and implementation
services providers
• S trong leadership, political will,
and community support for
policies that advance fair
housing goals

• C ommunity opposition to
policies related to furthering
fair housing

•	Programs and land use regulations to preserve affordable
housing in mobile home parks
• Just cause eviction protections
• Downpayment assistance programs for residents
•	Partnering with land trusts to acquire foreclosed homes
and other for-sale properties to make them available for
low- and moderate-income homebuyers
•	Assisting landlords with low-cost loans and grants for
property improvements in return for keeping long-time
residents in place

SECTION 3: SUMMARY OF BAY AREA LOCAL FAIR
HOUSING REPORTS
Federally Mandated Fair Housing Reports

Federal law obligates state and local jurisdictions receiving
block grant funding from the HUD to submit a Consolidated
Plan every five years, and this process requires conducting
an Analysis of Impediments to Fair Housing Choice (AI).1 In
2015, HUD released a final rule on affirmatively furthering
fair housing (AFFH), which provided updated guidelines for
assessing fair housing issues and created a new Assessment of
Fair Housing (AFH) tool to replace the AI process. HUD’s intent
for this new process was to improve community planning
around fair housing issues, as this new tool required public
participation and increased data analysis.2 In 2018, however,
HUD suspended the AFH tool and reinstated the previous
6 See https://www.hudexchange.info/programs/consolidated-plan/consolidatedplan-process-grant-programs-and-related-hud-programs/ or more information on
the Consolidated Plan process.
7 See https://files.hudexchange.info/resources/documents/AFFH-Fact-Sheet.pdf
and https://www.hudexchange.info/programs/affh/overview/ for more information
on the 2015 AFFH rule and AFH tool.
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Figure 15. Which of the following policies, programs, or actions does your jurisdiction use to prevent or mitigate
the displacement of low-income households? (Question 50)

LEGEND
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requirement to complete an AI report.3 In response to HUD’s
decision, the California legislature passed Assembly Bill 686 in
2018, which states that AFFH obligations must be interpreted
in a manner consistent with HUD’s 2015 AFFH rule, regardless
of subsequent amendments to or suspensions of the rule.4 As
a result, some reports submitted by Bay Area jurisdictions for
the 2020-2025 cycle are labeled AFH reports, while others are
AI reports, but the content and format of reports submitted
since the passage of Assembly Bill 686 are likely to be similar,
regardless of whether the report is labeled an AI or AFH.

Bay Area Reports

Currently, 41 Bay Area cities and counties participate in the
Consolidated Plan process and have submitted AI or AFH
reports to HUD. Because these reports are submitted as
part of five-year planning cycles, most of these jurisdictions
recently submitted a report for the years 2020-2025 or
are currently working on a report for this cycle, though
reporting in some jurisdictions occurs on a different timeline.
While some reports are submitted to HUD by individual
jurisdictions, this reporting can also be completed as a
collaborative effort between a county government and local
jurisdictions within the county.
Below is a summary of the 16 AI and AFH reports, which are
the most recently submitted fair housing documents from Bay
Area jurisdictions available to the public. These reports cover
the following jurisdictions:

•	Programs and land use regulations to preserve affordable
housing in mobile home parks
• Just cause eviction protections
• Downpayment assistance programs for residents
•	Partnering with land trusts to acquire foreclosed homes
and other for-sale properties to make them available for
low- and moderate-income homebuyers
•	Assisting landlords with low-cost loans and grants for
property improvements in return for keeping long-time
residents in place

SECTION 3: SUMMARY OF BAY AREA LOCAL FAIR
HOUSING REPORTS
Federally Mandated Fair Housing Reports

Federal law obligates state and local jurisdictions receiving
block grant funding from the HUD to submit a Consolidated
Plan every five years, and this process requires conducting
an Analysis of Impediments to Fair Housing Choice (AI).5 In
2015, HUD released a final rule on affirmatively furthering
fair housing (AFFH), which provided updated guidelines for
assessing fair housing issues and created a new Assessment of
Fair Housing (AFH) tool to replace the AI process. HUD’s intent
for this new process was to improve community planning
around fair housing issues, as this new tool required public
participation and increased data analysis.6 In 2018, however,
HUD suspended the AFH tool and reinstated the previous

8 See https://files.hudexchange.info/resources/documents/FR-Notice-AFFH-AI-Notice.pdf for the 2018 HUD notice.
9 See https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB686 for text of Assembly Bill 686.
10 See https://www.hudexchange.info/programs/consolidated-plan/consolidated-plan-process-grant-programs-and-related-hud-programs/ or more information on the
Consolidated Plan process.
11 See https://files.hudexchange.info/resources/documents/AFFH-Fact-Sheet.pdf and https://www.hudexchange.info/programs/affh/overview/ for more information on the
2015 AFFH rule and AFH tool.
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requirement to complete an AI report.7 In response to HUD’s
decision, the California legislature passed Assembly Bill 686 in
2018, which states that AFFH obligations must be interpreted
in a manner consistent with HUD’s 2015 AFFH rule, regardless
of subsequent amendments to or suspensions of the rule.8 As
a result, some reports submitted by Bay Area jurisdictions for
the 2020-2025 cycle are labeled AFH reports, while others are
AI reports, but the content and format of reports submitted
since the passage of Assembly Bill 686 are likely to be similar,
regardless of whether the report is labeled an AI or AFH.

Bay Area Reports

Currently, 41 Bay Area cities and counties participate in the
Consolidated Plan process and have submitted AI or AFH
reports to HUD. Because these reports are submitted as
part of five-year planning cycles, most of these jurisdictions
recently submitted a report for the years 2020-2025 or
are currently working on a report for this cycle, though
reporting in some jurisdictions occurs on a different timeline.
While some reports are submitted to HUD by individual
jurisdictions, this reporting can also be completed as a
collaborative effort between a county government and local
jurisdictions within the county.
Below is a summary of the 16 AI and AFH reports, which are
the most recently submitted fair housing documents from Bay
Area jurisdictions available to the public. These reports cover
the following jurisdictions:

Alameda, Albany, Berkeley, Dublin, Emeryville, Fremont,
Hayward, Livermore, Newark, Oakland, Piedmont,
Pleasanton, San Leandro, and Union City as well as
Alameda County
•	Contra Costa County collaborative report: the cities of
Antioch, Concord, Pittsburg, and Walnut Creek as well as
Contra Costa County
•	Marin County
•	City and County of San Francisco
•	San Mateo County collaborative report: the cities of Daly
City, San Mateo, South San Francisco, Redwood City, as
well as San Mateo County
•	Santa Clara County
•	Sonoma County collaborative report: cities of Santa Rosa
and Petaluma as well as Sonoma County
• City of Cupertino
• City of Fairfield
• City of Milpitas
• City of Mountain View
• City of Napa
• City of San Jose
• City of Sunnyvale
• City of Vacaville
• City of Vallejo

•	Alameda County collaborative report: the cities of
12 See https://files.hudexchange.info/resources/documents/FR-Notice-AFFH-AI-Notice.pdf for the 2018 HUD notice.
13 See https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB686 for text of Assembly Bill 686.
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Reported Fair Housing Impediments, Strategies,
and Actions

This summary focuses on common impediments to fair
housing experienced by Bay Area jurisdictions, and it also lists
specific strategies proposed and actions taken in response
to these obstacles. While each AI or AFH report contains
extensive city/county demographic information, housing
equity history, and details on how the report was produced,
including community engagement efforts, this summary does
not focus on the individual circumstances of each jurisdiction.
Rather, it collates these jurisdictions’ most significant barriers
to affirmatively furthering fair housing, as self-reported, and
lists the strategies they have taken to overcome them, in an
attempt to draw out common themes at the regional level.
The top themes to emerge at the regional level are:
1.	There is a severe lack of affordable housing amidst alreadyhigh housing costs regionwide.
2.	The lack of affordable housing leads to displacement
and gentrification, impacting access to employment,
transportation, and education for low-income people.
3.	Communities often oppose new housing construction,
especially when it is dense, affordable housing. While
framed as an issue of “local control,” in some circumstances
this opposition to housing may be rooted in implicit
discrimination based on race and class/income.
4.	Jurisdictional zoning and approval policies and practices
reflect this community opposition and contribute to the
lack of affordable housing supply.

5.	Lack of investment in specific neighborhoods is the result
of longstanding explicit housing segregation, leading to
racially-concentrated areas of poverty that persist today.
6.	Outreach, education, and enforcement of fair housing
activities are contracted out to nonprofits with insufficient
resources.
7.	There are significant accessibility barriers to housing for
disabled, non-English-speaking, formerly incarcerated,
formerly homeless, and other specific populations.
8.	Discrimination in the private housing market is prevalent,
both in the rental market and in lending policies and
practices that impede home ownership.
9.	There is much room for improvement in coordination and
cooperation regionwide, both between jurisdictions and
among different housing advocacy groups.
Below are more details on these highly interrelated obstacles
to fair housing in the Bay Area, as well as actions and
strategies that may offer solutions. Nearly all of the reports
considered each of the following nine impediments, but
they were inconsistent in clarifying whether the strategies
noted have actually been implemented or are simply being
considered. This high-level summary includes all strategies
that local fair housing reports listed as potential solutions
to these nine impediments. However, ABAG staff could
not determine from these reports how many jurisdictions
had implemented each strategy versus how many were
considering the strategy but had not yet adopted it. The
following list orders both the impediments and the strategies
by approximate frequency and importance to the collective
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jurisdictions (i.e., the most frequently reported, most
important ideas across reports are listed first), as interpreted
by ABAG staff who compiled the summary after reviewing the
reports.

• Pool in-lieu fees among cities

IMPEDIMENT 1: Lack of Affordable Housing

2. Identify new sites for affordable housing

A lack of affordable housing means a lack of racially and
ethnically integrated and balanced communities. Every Bay
Area jurisdiction examined in this summary reports a shortage
of affordable housing for those who need it, in both rental
and ownership markets. The inadequate supply of affordable
housing creates a severe housing shortage for communities
of color, which are disproportionately economically
disadvantaged.9

Strategies and Actions for Overcoming this Impediment
1. Seek funding for new affordable housing construction
•	Pursue dedicated sources of funding for affordable
housing (citywide, countywide, or regionwide), including:
o Affordable housing bonds
o Local sales tax, transit occupancy tax, or vacant home tax
o Housing trust funds for affordable housing development
• Explore state and national funding, such as CA Senate Bill 2
•	Increase in-lieu fees10 to reflect actual cost of affordable

housing development
•	Adopt inclusionary housing policies to bolster funds to
support affordable housing

•	Prepare and publicize available and easily obtainable
maps of all incorporated and unincorporated vacant and
underutilized parcels
•	Create a public database of potential sites that can be
updated regularly
3. Incentivize developers to build new affordable units
•	Prioritize the production of affordable housing units in sizes
appropriate for the population and based on family size
• Reduce developer fees for affordable housing
•	Encourage market rate housing to include affordable units,
such as by promoting use of density bonuses
•	Identify underutilized parcels to acquire, convert and
develop into affordable housing
•	Award higher points in housing developer applications to
projects that offer units of 3+ bedrooms
• Support Project-Based Voucher (PBV) developments11

14 F
 or more information on economic disparities across racial/ethnic groups in the Bay Area, see An Equity Profile of the Nine-County San Francisco Bay Area Region, by
PolicyLink and PERE, the Program for Environmental and Regional Equity at the University of Southern California. Read at: https://nationalequityatlas.org/sites/default/files/
Final_9_County_BayAreaProfile.pdf.
15 In-lieu fees are fees paid by developers of market rate housing to satisfy affordable housing requirements in jurisdictions with inclusionary housing ordinances. The fee is
paid in-lieu of providing on-site affordable housing, and jurisdictions typically use the fee to finance affordable housing development at a different site.
16 Under the Project-Based Voucher program, a Public Housing Agency enters into anassistance contract with a development owner. This assistance subsidizes the rents
for up to 25% of the units in the development for a specified term. Households living in units subsidized by PBVs pay 30% of their income toward rent, and the Public
Housing Agency pays the development owner the difference between the rent the household pays and the gross rent for the unit. PBVs can enable an affordable housing
development to charge more deeply affordable rents and better serve extremely low-income households.
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•	Promote objective development and design standards for
housing development projects that qualify for streamlined
permit review
•	Provide assistance to developers to secure entitlements
and county funding for extremely low-income/special
needs units
•	Coordinate use of housing subsidies to build affordable
housing in high-opportunity areas in order to increase
low-income households’ access to designated opportunity
areas with low poverty rates, healthy neighborhoods, and
high-performing schools
•	Explore the production of units that are affordable by
design, such as Accessory Dwelling Units (ADUs) and
micro-units

4. Consider existing units: Protect currently affordable
housing from becoming market-rate, and/or convert
currently market-rate housing to affordable housing

•	Provide technical assistance and funding application
assistance to retain affordable units at risk of converting to
market rate

programs to rehabilitate existing affordable housing
projects nearing the end of their affordability restrictions
and extend their subsidy into the future
•	Donate municipally-owned, tax-foreclosed properties to
nonprofit community land trusts to be rehabilitated, as
needed, and preserved for long-term affordable housing

IMPEDIMENT 2: Displacement and Gentrification

As defined by the Urban Displacement Project at UC Berkeley,
gentrification is a process of neighborhood change in a
historically disinvested neighborhood that includes both
economic and demographic change. These changes occur
as a result of both real estate investment and new higherincome residents moving in, which results in corresponding
changes in the education level or racial makeup of residents.12
Gentrification often causes displacement, which prevents
long-term residents from benefitting from new investments
in their neighborhood. Moreover, when low-income families
are displaced from their homes, they typically move to lowerincome neighborhoods, which generally lack options for highquality employment, transportation, and schools.13

•	Develop and implement a small site acquisition and
rehabilitation program that effectively channels fees paid to
the city, leveraged with other public and private resources,
to the preservation of small buildings serving low-income
tenants

Strategies and Actions for Overcoming this Impediment

•	Leverage financial resources from state and federal

•	Promote new fair housing laws, including AB 1482,14

1. Adopt tenant protections

•	Adopt tenant protections, such as relocation costs,
increased noticing, just cause for eviction, and rent control
ordinances

17 For more information on gentrification, see https://www.urbandisplacement.org/gentrification-explained.
18 For more information on the impacts of displacement, see https://www.urbandisplacement.org/pushedout.
19 F
 or more information on the statewide rent caps and just cause for eviction protections instituted by AB 1482, see https://sfrb.org/article/summary-ab-1482-californiatenant-protection-act-2019.
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including posting information on jurisdiction websites

residents who are being displaced from low-income
neighborhoods undergoing displacement and/or
gentrification

•	Collaborate with regional efforts such as established
countywide homeless action plans/goals/programs that may
provide one-time rent assistance to low-income people in
jeopardy of being evicted due to life emergency or hardship

•	Offer minor home repair grants to help homeowners
remain in their homes

•	Commission market-based rent surveys to seek
adjustments to the fair market rents (FMRs) for the federal
Housing Choice Voucher program

IMPEDIMENT 3: Community Opposition to New
Housing

• Use eminent domain to block home foreclosures
•	Fund and support multi-agency collaborative efforts for
legal services, including organizations that do not receive
Legal Services Corporation funding (federal funds) and are
able to represent undocumented residents

2. Prioritize existing and new affordable housing,
specifically in gentrifying areas

•	Develop displacement mitigation or replacement
requirements for any rezoning activities that could displace
existing residents
•	In tandem with investments in affordable housing
development in low-poverty areas, provide funds for
the preservation of affordable housing in areas that are
undergoing gentrification or are at risk of gentrification, in
particular in areas of high environmental health
•	Donate municipally-owned, tax-foreclosed properties to
nonprofit community land trusts to be rehabilitated, as
needed, and preserved for long-term affordable housing
•	Explore the development of policy that will allow a setaside in affordable housing developments that prioritizes

Communities often prefer single-family homes in their
neighborhoods, which residents typically describe as based
on fear of lowered property values, overcrowding, or changes
in the character of the neighborhood. When communities
resist new housing, it often results in the exclusion of people
of color and low-income households.

Strategies and Actions for Overcoming this Impediment
•	Develop growth management programs intended to
concentrate urban development and preserve agriculture
and open space
•	Provide ongoing community engagement to educate,
include and inform residents about the challenges
with housing, and to highlight the jurisdiction’s prior
achievements in developing affordable housing and
addressing racial disparities in housing choice
•	Develop strategies and talking points to address topics
cited in opposition to housing development, including the
impact on schools, water, transportation and traffic
•	Include and expand the number of participants who
engage in discussions about barriers to fair housing and
disparities in access and opportunities, and provide
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opportunities to advance recommendations to address
housing challenges

IMPEDIMENT 4: Zoning Practices and Building
Approvals

Local land use controls, zoning regulations, and impact
fees are major impediments to constructing and preserving
affordable housing. Unlike many other impediments to fair
housing, jurisdictions have the authority to directly address
these issues.

Strategies and Actions for Overcoming this Impediment
1. Evaluate and update zoning

•	Evaluate and update existing zoning to ensure compliance
with state-mandated streamlining requirements
• Rezone and repurpose underdeveloped areas
•	Modify current zoning and other local policies regulating
housing development that pose a direct or indirect
constraint on the production of affordable housing
•	Update zoning and programs to incentivize accessory
dwelling units (ADUs)

•	Consider rezoning sites for affordable housing outside of
racially segregated areas that are predominantly residents
of color
•	Consider reduced development standards, specifically
parking requirements, to incentivize the development of
specific housing types, including units with affordability
covenants, units for special needs individuals, higher
density residential development, and developments near
public transit

2. E
 valuate and update fees, processing times,
ordinances

•	Review existing inclusionary housing in-lieu fees, housing
impact fees, and jobs-housing linkage fee programs to
maximize number of units, as consistent with current
housing market conditions and applicable law
•	Evaluate options for streamlined processing of affordable
housing developments
•	Discourage or eliminate live/work preferences in
inclusionary ordinances

•	Explore revisions to building codes or processes to reduce
the costs of ADU construction and/or allow a greater
number of ADUs
•	Encourage mixed-use transit-oriented development
for affordable housing sites that are located near
transportation facilities and employment centers by
appropriately zoning for higher density residential and
mixed-use developments, maximizing the linkages
between employers and affordable housing
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IMPEDIMENT 5: Segregation, Lack of Investment in
Specific Areas, Racially/Ethnically Concentrated Areas
of Poverty (R/ECAPs)

Public and private disinvestment in certain areas has resulted
in racially/ethnically concentrated areas of poverty (R/ECAPs).
In these neighborhoods, lack of tax revenue and funds for
services has led to deteriorated and abandoned properties
and areas where communities of color cannot access
amenities needed for a healthy life.

Strategies and Actions for Overcoming this Impediment
1. Target economic investment opportunities in R/ECAPS
while protecting against displacement
•	Fund home-based childcare projects and microenterprise
projects with Community Development Block Grant
(CDBG) funds
•	Provide Family Self-Sufficiency program participants with
job training referrals and career networking15
•	Explore financially supporting economic development
activities and initiatives in and around R/ECAPs
•	Prioritize economic development expenditures in and
around R/ECAPs
•	Prioritize funding for job training programs in and around
R/ECAPs, including industrial jobs
•	Prioritize infrastructure and streetscaping improvements in
R/ECAPs in order to facilitate local retail development

•	Engage with small business incubators to expand to R/
ECAPs or to provide technical assistance to start-up
incubators
•	Explore methods for providing low-interest loans and
below-market leases for tax-foreclosed commercial
properties to low-income residents seeking to start
businesses within R/ECAPs

2. Improve access to home renting and buying for
residents in R/ECAPS

•	Work with communities to develop a community land
trust for low-income residents that creates opportunities
for affordable housing and home ownership, with specific
inclusion for residents of color with historic connections to
the area
•	Build affordable housing projects in middle- and upperincome neighborhoods to the maximum degree possible
•	Create more standardized screening policies and
procedures for city-sponsored affordable housing
• First-time homebuyer down payment assistance programs

IMPEDIMENT 6: Outreach, Education, Enforcement

Nearly all jurisdictions report contracting with nonprofit
organizations (partly funded by city and county grants) to
provide local fair housing services and education, including
counseling, language services, and handling of fair housing
complaints. Despite these efforts, the region lacks sufficient
housing search assistance, voucher payment standards,
landlord outreach, mobility counseling, and education about

20 Family Self-Sufficiency is a program that enables HUD-assisted families to increase their earned income and reduce their need for welfare assistance and rental subsidies.
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fair housing rights. Inadequate funding and organizational
capacity of the nonprofits providing services plays a role.

•	Continue to fund housing placement services for people
with disabilities to assist them in finding accessible housing

Strategies and Actions for Overcoming this Impediment

•	Develop and distribute informational brochure on
inclusionary leasing practices, including with licenses
where applicable

1. Better fund all fair housing services

•	Allocate more federal, state, and local funding for nonprofit
organizations providing fair housing services
•	Fund and support multi-agency collaborative efforts for
legal services, including organizations that do not receive
Legal Services Corporation funding (federal funds) and are
able to represent undocumented residents

2. Promote better fair housing outreach and education
services

•	Continue to contract with fair housing service providers
to educate home seekers, landlords, property managers,
real estate agents, and lenders regarding fair housing law
and recommended practices, including the importance
of reasonable accommodation under the Americans
with Disabilities Act; to mediate conflicts between home
seekers, landlords, property managers, real estate agents,
and lenders; and to continue fair housing testing and audits
•	Implement annual training programs for property
managers and residents
•	Seek ways to increase resident access to fair housing
services, such as improved marketing of services, improved
landlord education, and improved tenant screening
services to avoid owner bias

•	Continue and increase outreach and education activities
for all protected classes
•	Include education on new requirements of Assembly
Bill 2413 (Chiu), the Right to a Safe Home Act, in outreach
activities to both landlords and the public19
•	Explore alternative formats for fair housing education
workshops such as pre-taped videos and/or recordings,
which could serve persons with more than one job, families
with young children and others who find it difficult to
attend meetings in person

3. Better advertise affordable housing opportunities

•	Create a database of all restricted housing units citywide/
countywide/regionwide that could be posted online to
provide user-friendly information about the location and
application process for each development
•	Advertise the availability of subsidized rental units via the
jurisdictions’ websites and or apps, the 2-1-1 information
and referral phone service, and other media outlets

• Educate tenants and landlords on new fair housing laws
• Provide financial literacy and homebuyer education classes
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IMPEDIMENT 7: Accessibility for Specific
Populations

Many jurisdictions report a lack of accessible
housing for persons with disabilities, non-Englishspeaking people, formerly incarcerated people,
formerly homeless people, seniors, and other specific
populations—all direct fair housing issues.

Strategies and Actions for Overcoming this
Impediment

•	Fund housing placement services for people with
disabilities to assist them in finding accessible
housing
•	Offer landlord incentives, such as leasing bonuses,
for specific populations
•	Conduct a research effort in collaboration with
an academic institution to better understand the
landlord population and create more evidencebased policy initiatives
•	Increase marketing efforts of affordable housing
units to people that typically face barriers and
discrimination in fair housing choice, such as
persons with disabilities, people of color, lowincome families, seniors, new immigrants, and
people experiencing homelessness
•	To the extent practicable, use affordable housing
funds for the construction of permanent supportive
housing in developments in which 10-25% of
units are set aside for persons with disabilities.
Affirmatively market units to individuals with
intellectual and developmental disabilities, their

families, and service providers
•	Explore methods for nonprofit partners to assist
in purchasing or master leasing affordable units
within inclusionary market-rate developments, and
set a portion of those units aside for persons with
disabilities
•	Develop and disseminate a best practices guide
to credit screening in the rental housing context in
order to discourage the use of strict credit score
cut-offs and overreliance on eviction records
•	For publicly-supported housing, develop
protocols to ensure responsiveness to reasonable
accommodation requests

IMPEDIMENT 8: Discrimination in Home
Ownership and Rental Markets

Over time explicit, legal discrimination has given way
to implicit, unwritten biases in mortgage access and
lending policies and practices for people of color—
specifically in high rates of denial of mortgages for
African American and Hispanic households. In the rental
housing market, discrimination against low-income
people, minorities, immigrants, and LGBTQ people is
also prevalent. People using Housing Choice Vouchers
also face discrimination for their source of income.

Strategies and Actions for Overcoming this
Impediment

•	Work with communities to develop a community
land trust for low-income residents that creates
opportunities for affordable housing and home
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ownership, with specific inclusion for residents of color with
historic connections to the area
•	Explore creating incentives for landlords to rent to Housing
Choice Voucher holders, such as a leasing bonus, damage
claim reimbursement, security deposit and utility assistance
•	Streamline Housing Choice Voucher administration so
participation is easy for landlords

IMPEDIMENT 9: Coordination and Cooperation

There is fragmentation among jurisdictions and among fair
housing advocacy groups. More regional cooperation is
needed to address disproportionate housing needs and the
jobs-housing balance across the region.

Strategies and Actions for Overcoming this Impediment

•	Increase outreach to LGBTQ and immigrant stakeholder
groups to provide “know your rights” materials regarding
housing discrimination
•	Emphasize bilingual fair housing services and activities
to ensure all members know their housing rights and the
benefits

•	Expand ongoing interagency connections to support
weatherization, energy efficiency, and climate adaptation for
low-income residents
•	Create a shared list of lenders countywide/regionwide
that can help buyers access below-market-rate loans and
sponsor down payment and mortgage assistance programs

•	Proactively enforce source of income discrimination laws

•	Collaborate on cross-jurisdictional informational databases
or other resources for all aspects of housing

•	Contract with local service providers to conduct fair housing
testing in local apartment complexes

•	Consider a sub-regional approach to share resources and
possibly units to increase collaboration and production

16

•	Modify and standardize screening criteria to ensure access
to housing for otherwise qualified applicants with credit
challenges or criminal histories
•	Educate landlords on criminal background screening in
rental housing (using HUD fair housing guidance) and
explore the feasibility of adopting ordinances

21 Senate Bill 329, enacted in 2019, prohibits landlords from disriminating against tenants who use Housing Choice Vouchers or other government assistance to pay their rent.
609

A88 ABAG FINAL REGIONAL HOUSING NEEDS ALLOCATION (RHNA) PLAN: SAN FRANCISCO BAY AREA, 2023-2031

Images compiled by NPH Northern California
Cover

Half Moon Village in Half Moon Bay
Bruce Damonte courtesy MidPen Housing

Page 6 Merritt Crossing Senior Apartments in Oakland
Tim Griffith courtesy SAHA
Page 8 Fell Street Apartments in San Francisco
Clark Mishler courtesy BRIDGE Housing
Page 14 Station Center in Union City
Bruce Damonte courtesy MidPen Housing
Page 19 Richardson Apartments in San Francisco
Bruce Damonte courtesy CHP
Page 21	Armstrong Place Senior Housing in
San Francisco
Julio Cesar courtesy BRIDGE Housing
Page 40 The Savoy in Oakland
courtesy SAHA
Page 43 Richardson Apartments in San Francisco
Bruce Damonte courtesy CHP

610
© Karl Nielsen. All Rights Reserved.

© Karl Nielsen. All Rights Reserved.

BAY AREA METRO CENTER
375 Beale Street, Suite 700
San Francisco, CA 94105

415.820.7900		 PHONE
RHNA@bayareametro.gov E-MAIL
www.abag.ca.gov		

WEB

611

