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EXECUTIVE SUMMARY
The purpose of the City of Palo Alto’s (City) Green Stormwater Infrastructure (GSI) Plan is
to describe how the City will gradually integrate GSI features into its urban landscape
and stormwater conveyance systems over several decades. GSI uses vegetation, soils,
and natural processes to manage stormwater runoff. The City, as with other
municipalities and agencies in the San Francisco Bay Area, is subject to the
requirements of the Municipal Regional Stormwater National Pollutant Discharge
Elimination System Permit (MRP), which became effective on January 1, 2016. A section
of the MRP requires Permittees to develop and implement long-term GSI Plans for the
inclusion of GSI measures into storm drain infrastructure on public and (sometimes)
private property, including streets, roads, parking lots, roofs, and other elements. The GSI
Plan must also demonstrate the City’s long-term commitment to GSI implementation to
help reduce loads of pollutants of concern (e.g., mercury and PCBs) discharged to
local waterways (per MRP requirements). The Plan must be completed and approved
by September 30, 2019. As part of the GSI planning process, the MRP requires Permittees
to adopt a Green (Stormwater) Infrastructure Plan Framework (Framework) by June 30,
2017. Permittees must then submit documentation that it was approved by a governing
body or City Mgr. to the Water Board by September 30, 2017.
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City of Palo Alto GSI DRAFT Framework

1.0 INTRODUCTION
1.1 Purpose of Green Stormwater Infrastructure Plan and Framework
The purpose of the City of Palo Alto’s GSI Plan is to describe how the City will gradually
integrate GSI features into is urban landscape and stormwater conveyance systems.
Where feasible, the City hopes to create a more resilient, sustainable system that
reduces and slows runoff by dispersing it to vegetated areas, promotes infiltration and
evapotranspiration, collects runoff for non-potable uses, and treats runoff using
biotreatment and other green stormwater infrastructure practices. The GSI Plan will also
be used to demonstrate the City’s long-term commitment to implementation of GSI to
help reduce loads of pollutants of concern, particularly mercury and PCBs, conveyed in
stormwater to local waterways. The GSI Plan will be coordinated with other City plans,
such as land use, transportation, parks, urban forestry, and sustainability plans, to
achieve multiple potential benefits to the community, including improved water and air
quality, reduced flooding, increased water supply, traffic calming, safer pedestrian and
bicycle facilities, climate resiliency, improved wildlife habitat, and a more pleasant
urban environment.
It is important to note that the City’s GSI Workgroup will be meeting over the next
several months to discuss and finalize a list of GSI Plan goals. Therefore, the GSI Plan will
include a list of specific objectives and priorities based on the above goals.
The purposes of this Framework are to:
1. Describe the general purpose, goals, and tasks of the City’s GSI Plan and
Program; and,
2. Provide some background of the MRP requirements for GSI Planning, and a
summary of the current level of implementation of GSI measures in the City;
3. Outline the time frames for the creation of City’s GSI Plan and other GSI
tasks required in the MRP.
The Framework1 was reviewed and approved by James Keene, the City Manager, on
June 30, 2017. The cover of this Framework document displays his signature. In addition,
Appendix A provides a checklist of all City Departments that reviewed and support the
Framework and Plan development.

1

The Framework is submitted by the City in compliance with MRP Provision C.3.j.i.(1).
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1.2 What is Green (Stormwater) Infrastructure?
“Green Infrastructure” (GI), also known as “Green Stormwater Infrastructure” (GSI2), is
infrastructure that uses vegetation, soils, and natural processes to manage stormwater
runoff (Figure 1). At the scale of a city or county, GSI refers to the patchwork of natural
areas that provides habitat, a method to manage smaller storms, cleaner air, and
cleaner water, and also eliminates street ponding. At the scale of a neighborhood or
project site, GSI refers to stormwater management systems that mimic the natural
hydrologic cycle by soaking up and storing water.
Examples of GSI include resilient, sustainable systems that slow, filter, harvest, infiltrate
and/or evapotranspire runoff such as: landscape-based stormwater “biotreatment”
using soil and plants ranging in size from grasses to trees; pervious paving systems (e.g.,
interlocking concrete pavers, porous asphalt, and pervious concrete); rainwater
harvesting systems (e.g., cisterns and rain barrels); and other methods to capture and
use stormwater as a resource. These practices are also known as Low Impact
Development (LID) site design and treatment measures.
GSI roadway projects are typically called “Green Streets.” Another term related to
street design is “Complete Streets.” This latter term is used in the transportation field in
regards to designing streets that incorporate all modes of travel equally, particularly to
increase safety and access for cyclists and pedestrians. The integration of the goals of
both Complete Streets and Green Streets has coined several new terms such as “Living
Streets, ” “Better Streets” and “Sustainable Streets.” This movement recognizes that
environmentally and holistically designed streets achieve many benefits: increased
multi-modal travel and safety; clean water and air; climate change resilience and
mitigation; placemaking and community cohesion; habitat and energy savings; and
higher property values.

Note that although the MRP uses to the term green infrastructure (GI), the City of Palo Alto
prefers to use the term green stormwater infrastructure (GSI). Henceforward, the term GSI will be
used.
2
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Figure 1. GSI Examples (Source: Georgetown University GI Toolkit)

1.3 Stormwater Quality Regulatory Requirements
The City of Palo Alto (City) is subject to the requirements of the recently reissued
Municipal Regional Stormwater National Pollutant Discharge Elimination System (NPDES)
Permit for Phase I municipalities and agencies in the San Francisco Bay area (Order R22015-0049), also known as the Municipal Regional Permit (MRP), which became
effective on January 1, 2016. The MRP applies to 76 large, medium and small
municipalities (cities, towns and counties) and flood control agencies that discharge
stormwater to San Francisco Bay (Bay), collectively referred to as Permittees.
Over the last 13 years, under the MRP and previous permits, new development and
redevelopment projects on private and public property that exceed certain size
thresholds (“Regulated Projects”) have been required to mitigate impacts on water
quality by incorporating site design, pollutant source control, stormwater treatment and
flow control measures as appropriate. LID treatment measures, such as rainwater
harvesting and use, infiltration, and biotreatment, have been required on most
Regulated Projects since December 2011. Construction of new roads is covered by
11
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these requirements, but projects related to existing roads and adjoining sidewalks and
bike lanes are not regulated unless they include creation of an additional travel lane.
Provision C.3.j, a new section of the MRP, requires Permittees to develop and implement
long-term Green Stormwater Infrastructure (GSI) Plans for the inclusion of LID measures
into storm drain infrastructure on public and private lands, including streets, roads, storm
drains, parking lots, building roofs, and other elements. The GSI Plan must be completed
by September 30, 2019. As part of the GSI planning process, Provision C.3.j.i.(1) of the
MRP requires Permittees to adopt a Green (Stormwater) Infrastructure Plan Framework
(Framework) by June 30, 2017 and submit it to the Water Board by September 30, 2017.
The Framework at a minimum shall include a statement of purpose, tasks and
timeframes to complete the required elements of the GSI Plan.
While Provision C.3.j of the MRP contains the GSI program planning and analysis
requirements, the more specific requirements for GSI implementation during the next
five years are in the PCBs and Mercury Control sections of the MRP (Provisions C.11 and
C.12). These provisions establish a new linkage between public infrastructure retrofits
and required reductions in discharges of Pollutants of Concern (POCs). Over the next
few decades, Permittees must reduce the loads of POCs such as PCBs and mercury in
stormwater discharges through various means, with a portion of these load reductions
achieved through the installation of GSI systems. Permittees in Santa Clara County,
collectively, must implement GSI on public and private property to reduce mercury
loading by 16 grams/year and PCB loading by 37 grams/year by 2020. The load
reductions will continue in future permits. Therefore, these efforts will be integrated and
coordinated countywide for the most effective program. Other POCs, including trash
and pesticides, should also be coordinated with the GSI program since, when properly
designed, constructed and maintained, biotreatment systems may also be credited
towards trash and pesticide reduction goals.
A key part of the GSI definition in the MRP is the inclusion of both private and public
property locations for GSI systems. This has been done in order to plan, analyze,
implement and credit GSI systems for pollutant load reductions on a watershed scale,
as well as recognize all GSI accomplishments within a municipality. However, the focus
of the GSI Plan and Framework is the integration of GSI systems into public right-of-ways
(e.g. road or bike path). The GSI Plan is not intended to impose retrofit requirements on
private property, outside the standard development application review process for
Regulated Projects, but may provide incentives or opportunities for private property
owners to add GSI elements if desired.

2.0 CITY OF PALO ALTO DESCRIPTION AND BACKGROUND
A description and background of the City’s land use distribution, transportation,
employment, population, and growth forecasts, among other features, are included in
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Appendix B. These will be further investigated during the Planning process in order to
accurately prioritize projects based on appropriate criteria.

3.0 CITY OF PALO ALTO GOALS AND OVERALL APPROACH
In general, the GSI Plan will describe how the City will gradually integrate GSI features
into its urban landscape, stormwater conveyance systems and public right-of-ways.
Where feasible, the City hopes to create a more resilient, sustainable system that may
carry out one or more of the following functions: 1) reduces, slows and detains runoff
by dispersing it to vegetated areas; 2) promotes infiltration and evapotranspiration; 3)
collects runoff for non-potable uses; 4) treats runoff using biotreatment and other GSI
practices; and 5) incorporates landscaping features within areas that encourage more
pedestrian and bicycle safety. The Plan will also be used to demonstrate the City’s longterm commitment to implement GSI to help reduce loads of pollutants of concern
(POCs), particularly mercury, PCBs, trash and pesticides.
The Plan will identify appropriate locations for GSI installations, giving particular
consideration to the City’s water table during years of varying rainfall as well as
locations of the City’s utilities. Additionally, the Plan will be coordinated with relevant
State, regional and other City plans, such as the comprehensive plan, transportation,
bicycle and pedestrian, parks, urban forestry, sustainability, and storm drain master
plans, to achieve multiple potential benefits to the community, including improved
water and air quality, reduced street ponding, traffic calming, improved pedestrian
and bicycle facilities, climate resiliency, improved wildlife habitat, and a more pleasant
urban environment. Finally, opportunities to partner with neighboring municipalities,
academic institutions and non-profit organizations will be investigated.
Through its GSI Plan, the City intends to address all MRP requirements outlined in this
Framework and the permit itself (e.g., Provisions C.3, C.11 and C.123). When possible,
the City’s approach will be to develop a GSI Plan that goes beyond the requirements
and integrates the various environmental, transportation, development, infrastructure,
and community-friendly goals, plans and policies the City has (or is putting) in place.
The intent is to consider potential infrastructure, hydraulic, hydrologic/geologic, legal,
institutional, and multi-benefit opportunities and obstacles (e.g., GSI feature location,
design, cost, depth to groundwater and utility locations, among others) and identify
projects that will provide the most value for money within this context. A priority will also
be to limit the addition of long-term job responsibilities for City staff, specifically
maintenance. Because the GSI Plan must address these complexities while ensuring
MRP requirements are met, close collaboration, coordination and teamwork will be

3 See

MRP permit language for provision details.
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essential in order to set the stage for successful Plan implementation. This involves a
combination of regular GSI Workgroup (made up of staff from various Departments)
and smaller team meetings to continue this discussion. These meetings will be facilitated
by Public Works’ Environmental Service staff (e.g., Watershed Protection Division’s
Stormwater Program Manager), with support from a consultant team that will be hired
to help develop the GSI Plan4. Funding, legal implications and Departmental needs will
all be carefully considered.

4.0 GREEN STORMWATER INFRASTRUCTURE PLAN ELEMENTS
AND APPROACH
4.1 Summary of Required Elements
To meet MRP requirements, the City of Palo Alto’s Green Stormwater Infrastructure (GSI)
Plan will need to contain certain mandatory elements (per permit language):

4



Project Identification and Prioritization Mechanism: The GSI Plan must describe
the tool that will be used by the City to identify, prioritize and map potential and
planned projects that incorporate GSI components within the City. These include
public and (potentially) private projects that may be implemented over the long
term, with milestones for implementation by 2020, 2030, and 2040. The
mechanism must include the criteria for prioritization and outputs that can be
incorporated into the City of Palo Alto’s long-term planning processes and
capital improvement projects.



Prioritized Project Locations and Timeframes: The GSI Plan must contain the
outputs resulting from the identification and prioritization mechanism described
above, such as lists and maps of prioritized projects and timeframes for
implementation. The outputs must also include “targets” or estimates of how
much impervious surface within the City will be converted or “retrofit” to drain to
a GSI feature, such as a vegetated area or stormwater capture/treatment area,
by the 2020, 2030, and 2040 milestones.



Completed Project Tracking System: The GSI Plan must describe the City of Palo
Alto’s process for tracking and mapping completed public and private projects
and making the information available to the public.



Guidelines and Specifications: The GSI Plan must include general design and
construction guidelines, standard specifications and details (or references to
those documents) for incorporating green stormwater infrastructure components
into projects within the City of Palo Alto. These guidelines and specifications

The consultant contract will be approved in June 2017, and work will commence shortly after.
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should address the different street and project types within the City, as defined
by its land use and transportation characteristics, and allow projects to provide a
range of functions and benefits, such as stormwater management (per a
particular size storm), bicycle and pedestrian mobility and safety, public green
space, urban forestry, etc.


Integration with Other Plans: The GSI Plan must describe its relationship to other
planning documents and efforts within the City of Palo Alto and how those
planning documents have been updated or modified, if needed, to support and
incorporate the green stormwater infrastructure requirements. If any necessary
updates or modifications have not been accomplished by the completion of the
GSI Plan, the GSI Plan must include a work plan and schedule to complete them.



Evaluation of Funding Options: The GSI Plan must include an evaluation of
funding options for design, construction, and long-term maintenance of
prioritized green stormwater infrastructure projects, considering local, state and
federal funding sources.

In addition, the City of Palo Alto must adopt policies, ordinances, and/or other
appropriate legal mechanisms to allow implementation of the GSI Plan. The City must
also conduct outreach and education to elected officials, department managers and
staffs, developers and design professionals, and the general public as part of
development and implementation of the GSI Plan.
An item not included in MRP requirements is the need to draft a Maintenance and
Monitoring Plan for the GSI features. The City’s GSI Plan will identify and schedule longterm maintenance and monitoring requirements and responsibilities, conduct
effectiveness assessments, apply an adaptive management approach, and identify
funding needs and opportunities.

4.2 Approach to Completion of Required Elements
The City of Palo Alto is committed to working within and collaborating among its Public
Works, Planning & Community Environment, Development, Utilities, Community Services
Departments as well as its City Attorney and other staff to develop an all-inclusive GSI
Plan. City staff (Watershed Protection Division) will ensure that all pertinent Department
staff are consulted and engaged to the extent possible throughout the Plan
development process. Furthermore, City staff will also work with the Santa Clara Valley
Water District (Water District) and Santa Clara Valley Urban Runoff Pollution Prevention
Program (SCVURPPP) to complete the required GSI Plan elements described in Section
4.1. This section describes the City’s approach to each required element.

4.2.1 Outreach and Education
One of the first and most important steps in the development of the GSI Plan is
educating and developing relationships with department staff, managers, and elected
15
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officials regarding the purposes and goals of GSI, the required elements of the GSI Plan,
and steps needed to develop and implement the GSI Plan. Implementation success is
much more likely if City staff (with consultant support) obtains complete buy-in and
commitment to the Plan and this new stormwater management approach. Outreach
and education tasks that City staff has carried out beginning in FY 15-16 and those that
will continue through the GSI Plan development process are described below:


Organized at least 10 interdepartmental meetings between the Stormwater
(Quality) Program Manager and relevant department staff and management to
discuss GSI requirements, obtain feedback and build connections to work
together in GSI planning/design and discuss implementation, maintenance and
monitoring strategies and requirements.



Gathered a GSI Workgroup made up of Department Managers and Supervisors
that will be regularly involved in developing and implementing the GSI Plan. Thus
far, an initial meeting took place in March 2017 to discuss development of this
Framework and overall permit requirements. In addition, the Workgroup was
invited to provide feedback on GSI Plan Scope of Work before it was sent out to
potential consultants as well as this Framework.



With assistance from Department staff and per MRP requirements, analyzed
proposed and planned capital projects for opportunities to incorporate GSI
before and during the development of the GSI Plan. The first list of planned and
potential GSI projects was submitted with the FY 15-16 MRP Annual Report. This
process will again be carried out this year for the FY 16-17 and in following years
during the 5-year MRP permit term.



Highly promoted to Department staff the SCVURPPP training workshops on GSI
requirements and design and implementation strategies in FYs 15-17. In addition,
SCVURPPP training materials were shared with staff when appropriate.



Provided several presentations to the Storm Drain Blue Ribbon Committee
regarding GSI requirements and benefits. Subsequently, this Committee of
engaged residents overseeing the prior Storm Drain Ballot Measure presented a
report to the City Council that recommended that the City incorporate GSI in
planning in the future. The Committee also recommended that GSI receive a
small amount of funding annually.



Coordinated with SCVURPPP on a comprehensive outreach and education
program. Key audiences include: the general public (countywide, and in the
neighborhood or municipality where GSI projects are located); the development
community (e.g., developers, engineers, landscape architects, and contractors);
and elected officials.



Initiated a public outreach effort by preparing and sending an informational
utility bill insert regarding GSI to approximately 26,000 City of Palo Alto residential
accounts in 2016 (Figure 2).



Public Works Engineering (PWE) staff is working with a local, non-profit
organization, Grassroots Ecology, to develop small scale GSI projects in local
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neighborhoods and educate residents about rain harvesting and stormwater
infiltration features.


On an annual basis, PWE staff conducts workshops to educate and encourage
residents to install stormwater harvesting media to reduce runoff, reduce
pollutants, and utilize rainwater for non-potable use.



City staff has been participating in SCVURPPP committees and workgroups that
coordinate county-wide GSI activities through which Permittee representatives
provide guidance and feedback on documents and other products.

The City of Palo Alto will conduct or continue to conduct the following education and
outreach activities as part of development of the GSI Plan:


Continue to hold inter-departmental meetings with City staff to ensure adequate
feedback and input early enough in the Plan development process so that
design, implementation and maintenance of GSI features are carried out in an
efficient and effective manner.



Hold follow-up GSI Workgroup meetings during the GSI Plan development, with
support from a consultant team, on a regular basis until January 2019, when the
Plan will be finalized. In addition to meetings, communication will be maintained
via email and smaller, topic-focused (e.g., maintenance) gatherings.



Continue to analyze and assess proposed and planned capital projects for GSI
opportunities. This process will again be carried out this year for FY 16-17 and in
following years during the 5-year MRP permit term.



Encourage City Staff to provide feedback and input at the Department and
Workgroup level each time draft materials are prepared at the City and
SCVURPPP level (e.g., SCVURPPP C.3 GSI Handbook).



Provide presentations and materials to elected officials. City staff will present this
GSI Plan development effort to the City’s Policy and Services Committee as well
as the City Council at an appropriate time (see timeline in Section X below).



Continue to provide outreach materials to the general public regarding the GSI
Plan and benefits as well as available City rebates for residents to implement
small GSI features on private property.



Participate in meetings with community members and local groups to provide
additional information regarding this effort.



Continue to encourage staff to attend SCVURPPP trainings and review GSI
training materials. Additional training will be provided if needed.



Continue to participate in the SCVURPPP GSI Workgroup and provide feedback
on behalf of the City.
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Figure 2. Green Stormwater Infrastructure Utility Bill Insert (front and back)

18

City of Palo Alto GSI DRAFT Framework

4.2.2 Project Identification and Prioritization
The City of Palo Alto will use the approaches below to identify, prioritize and map
potential and planned projects that incorporate GSI components in different drainage
areas within the City. The Plan will fully document the tools and approaches used, the
criteria for prioritization, and the outputs that can be incorporated into the City’s longterm planning and capital improvement processes.
a. Coordination with the Santa Clara Basin Stormwater Resource Plan: The Water
District and SCVURPPP have obtained a Proposition 1 Stormwater Grant Program
planning grant to develop a Stormwater Resource Plan (SWRP) for the Santa
Clara Basin. The SWRP will support the development and implementation of GSI
Plans within the Basin (including the City of Palo Alto’s GSI Plan) and produce a
list of prioritized runoff capture and use projects eligible for future State
implementation grant funds. Building on existing documents that describe the
characteristics and water quality and quantity issues within the Santa Clara
Basin, the SWRP will identify and prioritize multi-benefit runoff capture projects
throughout the Basin, using a metrics-based approach for quantifying project
benefits.
The metrics-based analysis will be conducted using hydrologic/hydraulic and
water quality models coupled with geographic information system (GIS)
resources and other tools. The products of these analyses will be a map of
opportunity areas for runoff capture and use throughout the watershed, an initial
prioritized list of potential projects and strategies for implementation of these and
future projects. The list of other potential capital improvement projects within the
City of Palo Alto will then be incorporated into the City’s list for its GSI Plan.
b. Review of Capital Improvement Program Projects for Green Stormwater
Infrastructure Opportunities: As required by MRP Provision C.3.j.ii, the City of Palo
Alto has begun to prepare and maintain a list of public and private GSI projects
that are planned for implementation during the permit term. This list also identifies
public projects that have potential for integration of GSI measures. The first such
list was submitted with the FY 15-16 Annual Report. These lists will be used to
provide potential projects for inclusion in the SWRP development and
incorporation into the GSI Plan. Furthermore, these projects will be mapped using
GIS software obtained by Public Work’s Watershed Protection Division.
c. Use of Additional Tools to Identify, Prioritize and Map Potential GSI Projects: The
City intends to supplement Countywide efforts with its own GIS data, field visits
and experience of City staff. The City’s GSI Workgroup will be closely involved
with this process. Various types of criteria (e.g., City hydraulic design standards)
will be used to prioritize the timing, feasiblity, cost and location of projects
throughout the City.
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4.2.3 Prioritized Project Locations and Timeframes
The GSI Plan will include the prioritized list of projects and map of locations within the
City of Palo Alto’s jurisdiction resulting from Task 4.2.2 above, as well as timeframes for
implementation. The outputs will also include “targets” or estimates of how much
impervious surface within the City will be converted or “retrofit” to drain to a GSI
feature, such as a vegetated area or stormwater capture/treatment area, or
converted to pervious surfaces, by the 2020, 2030, and 2040 milestones. The process
used for this task will be determined with assistance from the consultant team but will be
highly informed by the SCVURPPP guidance to be completed summer 2017.

4.2.4 Completed Project Tracking System
This section of the GSI Plan will describe the City’s process for tracking and mapping
completed public and private projects and making the information available to the
public. The City will work with SCVURPPP to develop a consistent countywide approach
for tracking and mapping completed projects and estimating expected PCB and
mercury load reductions resulting from these projects.

4.2.5 Guidelines and Specifications
The City of Palo Alto will support and participate in the SCVURPPP process to develop
and adopt GSI Design Guidelines and Specifications for streetscapes and other public
infrastructure. A set of model guidelines and specifications will be developed at the
Countywide level as part of SCVURPPP’s GSI Handbook. SCVURPPP will refer to various
existing resources and models from leading GSI Programs throughout the nation. City
staff and Workgroup members will provide input regarding the draft Handbook, and
relevant sections will be discussed in coordinated meetings.
The City will evaluate the model guidelines and specifications for consistency with its
own local standards (e.g., hydraulic standard for a certain size storm), and revise
existing guidelines, standard specifications, design details, and department procedures
as needed. City staff may determine that additional technical support is needed from
an outside consultant in order to carry out this latter step.
The guidelines will also include the results of the regional analysis of alternative
approaches to sizing GSI facilties where project constraints (e.g., limited space in public
right-of-way, utility conflicts, shallow water tables, etc.) preclude fully meeting the
Provision C.3.d. sizing requirements for such facilities. This work is being led and
facilitated by the Bay Area Stormwater Management Agencies Association
(BASMAA)and will be completed in late 2017.
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4.2.6 Integration with Other Municipal Plans
The City of Palo Alto has reviewed its existing municipal planning documents and
identified which documents need to be updated or modified to support and/or be
consistent with the GSI Plan5. A summary of the results of the municipal plan review and
the schedule for updates or modifications is presented in Table 2 below. If any
necessary updates or modifications have not been accomplished by the completion of
the GSI Plan, the GSI Plan will include a work plan and schedule to complete them.
Table 1. City Plans/Policies and Status of GSI Integration
Next
Projected
Update

Includes
Language to
Support GSI
Language?

If No, Date to
Complete GI
Update

2008

Unknown

No (but does
have stormwater)

TBD

Bicycle and Pedestrian
Transportation Plan

July 2012

Unknown

No

Ongoing

City Parks Sustainability
Review

2014-2015

Unknown

Yes, but can be
improved

Ongoing

Comprehensive Plan
(including Transportation
and Natural and Urban
Environment Elements
among others)

Ongoing (2018
update expected)

Unknown

No, but in process

May 2018

Parks, Trails, Natural Open
Space and Recreation
Master Plan (Revised
Draft, May 2017)

Ongoing

Unknown

Yes

N/A

December 2015

December
2018

Yes

N/A

October 2013

October
2018

No

N/A

Title

Baylands Master Plan

Department of Public
Works Strategic Plan
(2016-18)
Sewer System
Management Plan

Last Updated

Storm Drain Master Plan

June 2015

Unknown

No

Ongoing

Sustainability and Climate
Action Plan (draft)

April 2016

Unknown

Yes

N/A

Urban Forestry Plan

May 2016

Unknown

Yes

Ongoing

Urban Water
Management Plan

June 2016

Unknown

No

Ongoing

An addition review will be conducted during the early phases of the GSI Plan development to
ensure all City plans and policies have been considered.
5
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The City of Palo alto has already completed updates to incorporate GSI-related
language into its 1) Parks, Trails, Natural Open Space and Recreation Master Plan
(Revised Draft, May 2017); 2) Sustainability and Climate Action Plan (Draft, April 2016);
and 3) Public Works Strategic Plan (2016-18).

4.2.7 Evaluation of Funding Options
The City of Palo Alto currently uses a combination of federal and state grants and local
funding sources through the City’s general fund and the stormwater management fee
to fund construction of projects in its capital improvement program (CIP). A
combination of general funds and stormwater management fees are used for public
street, parking lot and building maintenance; maintenance of stormwater control
measures installed at public projects; and maintenance of other landscaped areas
(e.g., parks, medians, public plazas, etc.).
In April 2017, Palo Alto property owners voted to approve the continuation of a new
Storm Water Management Fee (SWMF), effective June 1, 2017. The SWMF funds routine
stormwater system maintenance and operation that keep the City's stormwater
infrastructure clean and at peak performance, and provides for stormwater system
improvements that prevent street flooding. Moreover, the SWMF also provides $375,000
for GSI projects on an annual basis, in addition to helping fund Bay pollution prevention
programs and other projects necessary to meet MRP requirements. GSI funds will be
used for constructing features in public projects, obtaining consultant support and other
items determined necessary to implement the GSI Plan. Finally, $125,000 will also be
available annually for residential and commercial rebates for installing green storm
water infrastructure measures such as of cisterns, rain barrels, pervious paving and
green roofs. Figure 3 below outlines how the fee will be allocated.
Figure 3. Stormwater Management Fee Allocations
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Funding from the SWMF will help to jumpstart GSI projects, and, more importantly,
leverage funding sought from granting agencies and foundations. The City will analyze
possible funding options to obtain additional funding for the projects that will eventually
be included in the agency’s GSI Plan, including capital and operation and
maintenance (O&M) costs of these projects. Options for GSI funding include the State
Proposition 1 Stormwater Grant Program implementation grants, Prop 1 IRWMP grants,
California Urban Rivers Grants, California Coastal Conservancy Urban Greening
Program, California Natural Resources Agency Urban Greening, and California
Governor's Office of Emergency Services among others. These funding programs
generally construction, not maintenance or technical/pilot studies; however acquring
funding through these programs will additionally leverage funds and City staff will
continue to investigate other opportunities. Some options that have been used by
municipalities across the United States include:


Treatment at an Offsite Location – An alternative compliance option in which a
private Regulated Project (one required to treat runoff from created and
replaced impervious surface on the project) would instead treat runoff from an
equivalent amount of impervious surface offsite, potentially in the public right-ofway, in LID treatment facilities it would pay to construct (and/or maintain). That
is, the private developer would fund and oversee construction of a potential
green stormwater infrastructure project identified by the City of Palo Alto. In
addition, the developer would fund on-going maintenance.



Payment of In-Lieu Fees – An alternative compliance option in which the
developer of a private Regulated Project, in lieu of constructing LID treatment
facilities on-site, would pay equivalent in-lieu fees for construction and
maintenance of a regional or municipal stormwater treatment (GSI) facility.



Public-Private Partnerships – An option in which green stormwater infrastructure
facilities are jointly funded by the municipality and a private organization or land
owner for the benefit of both parties.

Three sources that will be referenced for this section are 1) SCVURPPP’s Funding Options
Guidance (Summer 2016); 2) San Mateo County study entitled “Potential Funding
Source Analysis and Recommendations” (Year), and 3) California Stormwater Quality
Association’s Low Impact Development Funding White Paper (2016). An analysis of
funding options that are the best fit for the City of Palo will be included in the GSI Plan.

4.2.8 Adoption of Policies, Ordinances, and Other Legal Mechanisms
As part of the GSI Plan process, the City will review its existing policies, ordinances, and
other legal mechanisms related to implementation of stormwater NPDES permit
requirements in order to identify documents that need to be updated or modified to
provide sufficient legal authority to implement the GSI Plan. A summary of the interim
results of the policy, ordinance, and legal mechanisms review and the schedule for
23
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actions is presented in Table 3 below. All needed updates, modifications, or new
mechanism(s) will be completed and adopted (if necessary) by September 30, 2019.
Note that this table will be updated once this review process is completed.
Table 2. Schedule for Municipal Policy, Ordinance and Legal Document Updates
GSI
Legal
Authority
Needed?

Date to
Complete GSI
Update or New
Document

Adoption
Deadline (if
needed)

Municipal Code Ch. 16.09. Sewer Use
Ordinance

Yes

November 2017

March 2018

Municipal Code Chapter 16.11 Stormwater
Pollution Prevention

Yes

November 2017

March 2018

Policy/Ordinance/Legal Document

Per MRP requirements, in the 2019 Annual Report, the City will provide the updated
ordinances, policies, or plans determined necessary to have legal authority for
implementing the GSI Plan. The SCVURPPP guidance memo titled “Mechanisms for
Green Infrastructure Plan Implementation” from March 20, 2017 will be used as a
resource.

4.2.9 Maintance and Monitoring Plan
An item not included in MRP requirements is the need to draft a Maintenance and
Monitoring Plan for the GSI features. This additional plan to be included in the City’s GSI
Plan will identify and schedule maintenance and monitoring responsibilities, plan and
conduct effectiveness assessments, apply an adaptive management approach, and
identify funding needs and opportunities. City staff is investigating the option of working
with a local non-profit organization for assistance in carrying out a monitoring program.

4.2.10 Completion and Adoption of the GSI Plan
The City of Palo Alto will ensure that its GSI Plan contains all of the elements described
above; obtain reviews and approvals by various departments, the City Manager and
Council, and the public as needed; and submit the Plan to the Water Board by
September 30, 2019. Internal deadlines to complete and adopt the GSI Plan are
presented in Table 4 below.
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Table 3. Schedule for Completion and Adoption of GSI Plan
Task

Department/Group

Deadline

Prepare draft GSI Plan

Assigned
department/individuals

June 2018

Review draft GSI Plan

Departments

July 2018

Public

August-September
2018

Departments

December 2018

Review/consider draft GSI
Plan

Governing body

April-May 2019

Approve final GSI Plan

Governing body

June 2019

Public input re draft GSI Plan
Approve draft GSI Plan
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5.0 GREEN STORMWATER INFRASTRUCTURE PLAN
DEVELOPMENT SCHEDULE
This section describes the approximate time frames for completion of the tasks
presented in Section 4 to develop and adopt the City of Palo Alto’s GSI Plan.
Table 4. Schedule for Development of GSI Plan
Task No.

Green Stormwater
Infrastructure
Plan Development Task

Responsible Organization/
Department
Environmental Services’
Watershed Protection
Group (WPG) lead (w/
support from various
Departments)

Completion Date

4.2.2

Project Identification
And Prioritization

4.2.3

Prioritized Project
Locations And
Timeframes

WPG lead(w/ support from
various Departments)

4.2.4

Completed Project
Tracking System

WPG lead(w/ support from
various Departments)

April 2018

4.2.5

Guidelines And
Specifications

WPG and Public Works
Engineering (w/ support
from various Departments)

May 2018

4.2.6

Integration With Other
City Plans

WPG lead(w/ support from
various Departments)

June 2018

4.2.7

Evaluation Of Funding
Options

WPG lead(w/ support from
various Departments)

May 2018

4.2.8

Adoption of Policies,
Ordinances and other
Legal Mechanisms

WPG lead(w/ support from
various Departments)

4.2.9

Maintenance and
Monitoring

WPG lead(w/ support from
various Departments)

March 2018

4.2.10

Completion And
Adoption Of GSI Plan

WPG lead(w/ support from
various Departments)

June 2019
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Appendix A. Checklist of Departmental Approvals (to be added)
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Appendix B. City of Palo Alto Description and General Background
(Note that this section may be incomplete and is only intended to serve as an outline
for the GSI Plan)
Incorporated in 1894 founded as the town to support Stanford University, the City of
Palo Alto (City) is located in northern Santa Clara County, the mid-peninsula region of
the San Francisco Bay Area. The City is located between forested foothills of the Santa
Cruz Mountains to the southwest and the San Francisco Bay and adjacent baylands to
the northeast.
A. Land Use
City’s open space preserves in the southern foothills and the Baylands make up a large
portion of land within the City limit, while development is concentrated within the urban
service area. The main land use areas in the City’s urban area can be categorized as
residential neighborhoods, commercial centers and employment districts. There are
about 35 residential neighborhoods in the City, which include single-family homes and
multifamily structures. The commercial and mixed-use areas serve as the focal points
for, and are within walking distance of, one or more residential neighborhoods. They
also include important civic buildings, schools, and parks for community use. The
employment districts are relatively large districts with job-generating office, technology,
and light industrial uses. Figure 1 below presents the breakdown of the City’s various
land use types (City of Palo Alto, 2014).
Figure 1. Land Use Distribution

B. Surface Water Bodies and Natural Resources
The City of Palo Alto lies in three main watersheds: the San Francisquito Creek
watershed, the Matadero Creek watershed, and the Adobe Creek watershed. All of
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the creeks in these watersheds flow to San Francisco Bay and enter the bay at the Palo
Alto Baylands.


San Francisquito Creek forms the northern border of the city adjacent to Menlo
Park. The main tributaries to San Francisquito Creek are Corte Madera Creek (in
Portola Valley and Stanford), Bear Creek (in Woodside and Menlo Park), and Los
Trancos Creek (in Portola Valley and Stanford).



The Matadero Creek watershed includes Deer Creek, Arastradero Creek, the
Stanford Channel, and Mayfield Slough. Except for the Stanford Channel, the
watershed consists of natural channels upstream of El Camino Real. Downstream
of El Camino Real to San Francisco Bay all of the creeks are engineered,
concrete channels adjacent to residences.



The Adobe Creek watershed drains south Palo Alto, Los Altos Hills, and Los Altos.
Barron Creek is part of this watershed; it flows through south Palo Alto to meet
Adobe Creek just before it enters the bay. Both Adobe Creek and Barron Creek
are mostly natural channels upstream of El Camino Real and are in engineered,
concrete channels downstream of El Camino Real.

Surface water bodies in Palo Alto include ponds, lakes, creeks, and San Francisco Bay.
Ponds and lakes include Boronda Lake in Foothills Park, and Arastradero Lake and John
Sobey Pond in the Pearson-Arastradero Preserve. A freshwater marsh with open water
habitat also occurs in the Emily Renzel Marsh portion of the Baylands Preserve.
The City is one of 3,409 cities in the United States that holds the Arbor Day Foundation’s
“Tree City USA” status due to its dense urban canopy and more than 300 different
species throughout streets, parks and other landscaped areas. The City adopted an
Urban Forest Master Plan on May 11, 2015, which describes the need for interdepartment coordination to ensure the health of the urban canopy. In addition, the
City encompasses a variety of natural plant communities amidst a densely built
environment. The undeveloped land near San Francisco Bay (in the area known as the
“Baylands”) and undeveloped land in the western hills contain undisturbed plant
communities and habitat for a variety of species. The following natural plant
communities exist within the City’s boundaries: 1) Annual Grassland (various locations);
2) Coastal Scrub (foothills); 3) Chamise Chaparral (foothills); 4) Forests (Redwood,
Montane Hardwood-Conifer, Montane Hardwood in foothills); 5) Oak Woodland
(foothills); and 6) Wetlands (Baylands).
C. Depth to Groundwater and Contaminated Plumes
The City is situated next to the southwest shoreline of the San Francisco Bay, and thus is
highly influenced by its tides. In addition, it has a shallow water table throughout much
of the urban area with depth to groundwater levels from 5.0 to 20.0 ft. in most of the
area east of El Camino Real. In addition, various contaminated groundwater plumes
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are known to exist (Figure 2). These two factors will highly impact the locations of GSI
features and will be a focus when prioritizing focus areas in the City.
D. Transportation
Regional vehicular access to Palo Alto is provided by two freeways and one State
highway. Interstate 280 passes through the western part of the City, providing
connections north to San Francisco and south to San Jose. Highway 101 runs along the
eastern perimeter of the city, providing a north-south freeway connection between San
Francisco and San Jose. Additionally, State Route 82 (El Camino Real) passes through
the heart of Palo Alto on a north-south axis. Local travel throughout Palo Alto is
provided through a series of local, collector, arterial and residential arterial roadways.
The Palo Alto Transit Center, located on University Avenue between El Camino Real and
Alma Street, is a regional transit hub, providing connections to neighboring communities
and the wider Bay Area. Caltrain, Santa Clara Valley Transportation Authority (VTA), San
Mateo County Transit District (SamTrans), and Alameda-Contra Costa Transit District (AC
Transit) all provide service to and from Palo Alto. Additionally, the City operates a free,
public shuttle service to points throughout the City, and Stanford University's Marguerite
Shuttle provides free public bus service to destinations on the Stanford campus and at
the Stanford Shopping Center.
Finally, the City has approximately 65 miles of existing bikeways and adopted the
Bicycle and Pedestrian Transportation Plan in July 2012 to establish a management
approach. In addition to bikeways operated and maintained by the City, regional
bikeways operated by VTA and San Mateo County provide connections to points
throughout Palo Alto and beyond. The local bicycle network in Palo Alto is also
connected to the networks of neighboring communities, including Menlo Park,
Mountain View, Los Altos, and Los Altos Hills.
E. Population and Income
While City of Palo Alto has a total land area of 25.79 square miles, approximately 59
percent of this area is protected open space. Development in the city is concentrated
within the Urban Service Area, which has a land area of 13.95 square miles. According
to the 2010 Census, the City of Palo Alto has a population of 64,403. The City’s
Comprehensive Plan Update6 cites a residential density of 1,899 housing units per
square mile and a population density of 4,617 residents per square mile.

Comprehensive Plan Update: Population, Housing and Employment Draft Existing Conditions
Report, City of Palo Alto. August 29, 2014.
6

Figure 2. Depth to Groundwater and Contamination Plumes

City of Palo Alto GSI DRAFT Framework

City of Palo Alto GSI DRAFT Framework

The median income in Palo Alto continues to be significantly higher than for Santa
Clara County as a whole. The City’s median household income was $119,046 in 2010.
The reported percentage of Palo Alto residents living in poverty declined in 2012 for the
first time since the 1980s, while the proportion of households below the poverty level in
Santa Clara County continued to rise. The poverty level set by the US Census Bureau for
2012 for a family of four was an annual household income of less than $23,492.
Housing is generally the greatest expense for any household, but the impact of housing
cost falls disproportionately on lower-income households, especially renters. While some
higher-income households may choose to spend more of their income for housing, the
cost burden for lower-income renters tends to reflect a lack of housing affordable to
them. According to research done for the 2015-2023 Palo Alto Housing Element update,
the 2012 median household income for owner households in Palo Alto was $157,421,
compared to $80,708 for renter households. In Santa Clara County, the 2012 median
owner household income was $111,040, compared to $58,472 for renters.
Households that spend more than 30 percent of their income on housing costs are
generally considered to be overpaying for housing, and those with lower incomes are
more likely to overpay. According to the 2008-2012 US Census American Community
Survey, approximately 36 percent of Palo Alto homeowners were overpaying for
housing, including 41 percent of renters. This represents a jump from 2010, when the
Census reported that about 28 percent of Palo Alto households overpaid for housing.
F. Employment
The unusually high concentration of jobs in Palo Alto is in large part attributable to the
city’s location at the heart of Silicon Valley adjacent to Stanford University. Employment
has been growing in the city and more recently the region across almost all
commercial and industrial sectors. Renewed loans to small businesses, rising venture
capital investment in local companies, and continuing innovation in science and
engineering are contributing to a new phase of local and regional job growth.
The City experienced an increase in employment between 2000 and 2010, even while
jobs were decreasing in Santa Clara County and the Bay Area. According to
Association of Bay Area Governments (ABAG) projections, the rate of employment
growth in the region is expected to catch up to that in Palo Alto and peak around
2020, after which job growth in the City and the region is expected to continue but at a
slower pace.
According to the 2012-2013 City of Palo Alto Comprehensive Annual Financial Report,
the unemployment rate in Palo Alto was 3.2 percent, compared to 6.8 percent in Santa
Clara County and 8.5 percent statewide. The current unemployment level in the city
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represents a decrease of 1.5 percent since 2010-2011. The most recent available data
from ABAG and the California Department of Finance indicates that in 2010-2011, the
City of Palo Alto had almost three times as many jobs per employed resident than in
Santa Clara County or the Bay Area. This ratio is projected to decline slightly by 2030 as
the rate of job growth slows.
The Palo Alto economy is driven by the health care sector, educational institutions, and
tech and internet-based companies, among other employers. As shown in Table 1
below, the 10 largest employers in Palo Alto provided more than 40,000 jobs in 2013,
almost one-third of total employment in the city.
Table 1. Major Employers of Palo Alto Residents
Number of
Employees

Percentage of
Total City
Employment

Stanford University

10,979

8.9%

Stanford University Medical Center/Hospital

5,545

4.5%

Lucile Packard Children’s Hospital

4,750

3.9%

Veteran’s Affairs Palo Alto Health Care System

3,850

3.1%

VMware Inc.

3,509

2.5%

Hewlett‐Packard Company

2,500

2.0%

Palo Alto Medical Foundation

2,200

1.8%

SAP

2,200

1.6%

Space Systems/Loral

3,020

2.5%

Wilson Sonsini Goodrich & Rosati

1,650

1.3%

Total

40,203

32.1%

Source: City of Palo Alto, 2012‐2013 Comprehensive Annual Financial Report.

G. Growth/Development Forecasts
Palo Alto experienced relatively stable and slow population growth from 1970 to 2000
but has been growing significantly faster since 2000, a trend that is projected to
continue. The slow growth in Palo Alto prior to 2000 sharply contrasted simultaneous
rapid growth in the County and the Bay Area; however, the population increased from
58,598 residents in 2000 to 64,403 in 2010 – or by nearly 10 percent, based on US Census
data. In the same period, the number of households in Palo Alto has increased by only
5 percent, although average household size in Palo Alto has been increasing since
1990. From 2000 to 2010, the number of jobs in the city increased from 86,960 to 89,690
for a net increase of 3.1 percent; however, these numbers do not capture the rate of
job growth experienced since 2010. The number of households in the city, however, has
been growing relatively steadily since 1970, but still at a relatively low rate compared to
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the surrounding region. The Palo Alto household growth rate is projected to decrease
slightly over the next two decades. The regional household growth rate will also
decrease, but is likely to remain higher than Palo Alto’s household growth rate.
The City of Palo Alto is currently updating its Comprehensive Plan, and
growth/development forecasts are being developed as part of this process. These
documents and associated data will be used in setting priorities in the GSI Plan.

