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FILE NO. 100102 ' ORDINANCE NO.

[Requiring the Development and Maintenance of Stormwater Management Controls]

Ordinance amending the San Francisco Public Works Code by repealing Article 4.2,
sections 140 — 145.4, and adding Article 4.2, sections 147 — 147.6, requiring the
development and maintenance of stormwater management controls for specified

activities that disturb 5,000 square feet or more of the ground surface, and are subject

to building, planning and subdivision approvals.

Note: Additions are single-underline italics Times New Roman;
deletions are st tali 3 .
Board amendment additions are double underlined.

Board amendment deletions are stikethroeugh-normmal.

Be it ordained by the People of the City and County of San Francisco:

Section 1. Environmental Findings. The Planning Department has determined that the
actions contemplated in this Ordinance are in compliance with the California Environmental
Quality Act (California Public Resources Code sections 21000 et seq.). Said determination is

on file with the Clerk of the Board of Supervisors in File No. 100102 and is

incorporated herein by reference.

Section 2. The San Francisco Public Works Code is heréby amended by repealing
Sections 140 — 149.4 of Article 4.2.

Section 3. The San Francisco Public Works Code is hereby amended by adding
Sections 147 — 147.6, to Article 4.2, o read as follows:

Article 4.2, SEWER SYSTEM MANAGEMENT.

Section 147. Stormwater Management

(a) The intent of Sections 147 — 147.6 is to protect and enhance the water quality in the
City and County of San Francisco’'s sewer system, stormwater collection system and receiving
Mayor Newsom, Supervisor Maxwell
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waters pursuant to, and consistent with Federal and State laws, lawful standards and orders
applicable to stormwater and urban runoff control, and the City’s authority to manage and
operate its drainage systems.

(b) Urban runoff is a significant cause of pollution throughout California. Pollutants of
concern found in urban runoff include sediments, non-sediment solids, nutrients, pathogens,
oxygen-demanding substances, petroleum hydrocarbons, heavy metals, floatables, polycyclic
aromatic hydrocarbons (PAHs), trash; and pesticides and herbicides.

(¢) During urban development, two important changes occur. First, where no urban
development has previously occurred, natural vegetated pervious ground cover is converted
to impervious surfaces such as paved highways, streets, rooftops, and parking lots. Natural
vegetated soil can both absorb rainwater and remove poliutants, providing a very effective
purification process. Because pavement and concrete can neither absorb water nor remove .
pollutants, the natural purification characteristics of the land are lost. Second, urban
development creates new pollutant sources, including vehicle emissions, vehicle maintenance
wastes, pesticides, household hazardous wastes, pet wastes, trash, and other contaminants
that can be washed into the City's stormwater collection systems. |

(d) A high percentage of impervious area correlates to a higher rate of stormwater
runoff, which generates‘greater pbiiutant loadings to the stormwater collection system,

resulting in turbid water, nutrient enrichment, bacterial contamination, toxic compounds,

temperature increases, and increases of trash or debris.

(e) When water quality impacts are considered during the planning stages of a project,
new development and redevelopment projects can more efficiently incorporate measures to

protect water C{uality.

Mayor Newsom, Supervisor Maxwell T .
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(f) Sections 147 — 147.6 protect the health, safety and general welfare of the City's
'residents by:

(1) minimizing increases in pollution caused by stormwater runoff from development
that would otherwise degrade local water quality:

(3) controlling the discharge to the City's sewer and drainage systems from spills,
dumping or disposal of poliutants; and

(4) reducing stormwater run-off rates, volume, and nonpoint source poliution
whenever possible, through stormwater maéagement controls, and ensuring that
these management controls are safe and properly maintained.

Section 147.1. Definitions.

In addition to the definitions provided in section 119 of Article 4.1 of this Code, the
following definitions shall apply:

(a) Best management practices or "BMPs." Structural devices, measures, or programs
used to reduce poliution in stormwater runoff. BMPs manage the guantity and improve the
quality of stormwater runoff in accordance with the Guidelines and applicable state and
federal regulatory requirements. |

(b) Department. The.San Francisco Public Utilities Commission. With regard to
stormwater management in areas of the City undér'ihe jurisdiction of the Port Commission,
"Department” means the San ?rancisco Port Commission until the Port Commission adopts
its. own standards and procedures.

(c) Development Project. Any activity disturbing 5,000 square feet or more of the
ground surface, measured cumulatively from the effective date of this Article. Activities that
disturb the ground surface include, but are not limited to, the construction, modification,

conversion, or alteration of any building or structure and associated grading, filling,

Mayor Newsorn, Supervisor Maxwell
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excavation, change in the existing topography, and the addition or replacement of impervious
surface. All sidewalks, parking, driveways, and landscaped and irrigated areas constructed in
conjunction with the Development Project are included in the project area. Development
Proje'cts do not include interior remaodeling projects, maintenance activities such as top-layer
grinding, repaving, and re-roofing, or modifications, conversions or alterations of buildings or
structures that does not increase the ground surface footprint of the building or structure.

(d) Development runoff requirements. The pen‘ormancé standards set forth in the
Guidelines to address both the construction and post-construction phase impacts of new
Déveiopment Projects on stormwater quality. |

(e) General Manager. The General Manager of the Public Utilities Commission of the
City, or a designated representative of the General Managef. With regard to stormwater
management in areas of the City under the jurisdiction of the Port Commission, the Executive
Director of the San Francisco Port Commission or a designated representative of the
Executive Director shall have the same authority under this Articie as the General Manager
until the Port Commission adopts it own standards and procedures regarding stormwater
management in alf areas under Port Commission jurisdiction.

(f) Guidelines. The Stormwater Design Guidelines adopted by the San Francisco Public
Utilities Commission or the San Francisco Port Commission. The Guidelines contain
requirements pertaining to the type, deéign, sizing, and _maintehance of post-construction
stormwater BMPs.

(g) Low Impact Design (LID). A stormwater management approach that promotes the
use of ecological and landscape-based systems. that mimic pre-development drainage
patterns and hydrologic processes by increasing retentipn, detention, infiltration, and

treatment of stormwater at its source.

Mayor Newsom, Supervisor Maxwell
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(h) Non-Stormwater Discharge. Any discharge to the City's Stormwater Collection
System that is not composed entirely of Stormwater.

(i) Pollutant. Any substance listed in sec. 119(aa) of Ariicle 4.1 of the Public Works
Code or any substaﬁce described as a pollutant in the Guidelines.

(i) Separate Stormwater/sewer System. Stormwater and sanitary sewage collection
facilities that convey, treat and discharge stormwater and sewage in separated catchbasins,
pipelines, treatment facilities, outfalls, and other facilities, and do not combine stormwater and
sewage in the same facilities. |

(k) Stormwater. Water that originates from atmospheric moisture (rainfall or snowfall)
and that falls onto land, water or other surfaces.

(I) Stormwater Collection System. All City facilities operated by the San Francisco
Public Utilities Commission or the Port of San Francisco for collecting, transporting, treating
and disposing of stormwater. For purposes of this Article, the Stormwater Collection System
includes facilities owned and operated by public entities other than the City, where such
facilities direct stormwater into the Stormwater Collection System and are subject to the

jurisdiction of the San Francisco Public Utilities ComMission or the Port of San Francisco as

defined by law, contract, or interjﬂrisdictiongl agreement. - -

{m) Stormwater Control. A device designed to remove pollution in stormwater runoff

. through detention, retention, filtration, direct plant uptake, or infiltration.

(n) Stormwater Control Plan. A plan that meets all applicable criteria, performance
standards and other requirements contained in this Article and the Guidelines.

Section 147.2. Stormwater Confrol Plan

(a) Development Projects. Every application for a Development Project , including, but

not limited to, a building or encroachment permit conditional use permit, variance, site permit,

Mayor Newsom, Supervisor Maxwell
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or design review, shall be accompanied by a Stormwater Control Plan that meets the
stormwater control criteria provided by the Guidelines. No City department shall approve or
issue a conditional use permit, variance, site permit, design review approval, building or
encroachment permit unless and until a Stormwater Control Plan developed in accordance

with this Article and the Guidelines has been approved by the General Manager. All projects

| subject to the stormwater management requirements of Chapter 13C of the San Francisco

" Building Code shall comply with the requirements of the Guidelines.

(b) Subdivision Approvals.
(1) Parcel Map or Tentative Subdivision Map Conditions. The Director of Public
Works shall not approve a tentative subdivision map or a parcel map for any property unless
a condition is imposed requiring compliance with all applicable Stormwater Control Plans to
serve the potential uses of the property covered by the parcel map or tentative subdivisibn
map, as may be further specified in the provisions of this Article or the Guidelines.

(2) Subdivision Regulations. The Director of Public Works shall adopt regulations
as necessary, consistent with and in furtherance of this Article, to ensure that all subdividers
of property subject to the provisions of this ordinance provide a Stormwater Control Plan in
compliance With this Article and the Guidelines.

(3) Final Maps. The Director of Public Works shall not endorse and file a final map
for property within the boundaries of the City and County of San Francisco without first
determining whether:

(A) The subdivider has complied with the conditions imposed on the tentative

subdivision map or parcel map, pursuant to this Article and the Guidelines; and

Mayor Newsom, Supervisor Maxwell
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(B) For any such conditions riot fully satisfied prior to the recordation of the final
map, the subdivider has signed a certificate of agreement and/or irhprovement agreement, to
ensure compliance with such conditions.

(4) This Subsection (b) shall not apply to tentative subdivision maps or parcel

maps submitted solely for the purposes of condominium conversion, as defined in San

. Francisco Subdivision Code Section 1308(d).

Sec. 147.3. Limitations and Prohibited Discharges.

(a) The establishment, use, maintenance or continuation of any unauthorized drainage
connections to the StormWater Collection System is prohibited. |

(b} The discharge of Pollutants and Non-stormwater Discharges into the stormwater
collection facilities located in the Separate Stormwater/sewer System portions of the
Stormwater Collection System is prohibited, except as provided in this section.

(c) The following discharges are exempt from the prohibitions set forth subsection (b) -
above if the Regional Water Quality Control Board approves the exempted category under
section C. 11. of the City's NPDES permit: uncontaminated pumped groundwater, foundation
drains, water from crawl! space pumps, footing drains, air conditioning condensate, irrigation
water, landscape irrigation, lawn or garden watering, planned and unplanned discharges from
potable water sources, water line and hydrant flushing, individual residential car washing,
discharges or flows from emergency fire fighting activities, déchlorina’ted swimming pool
discharges.

Section 147.4. Compliance with Maintenance and Inspection Requirements.

(a) All Stormwater Controls shall be maintained according to the Guidelines and the
operation and maintenance pian included in the approved Stormwater Control Plan. The |

person(s) or organization(s) responsible for maintenance shall be designated in the plan.

Mayor Newsom, Supervisor Maxwell
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Those persons responsible for maintenance shall inspect the Stormwater Controls at least
annually and shall maintain the Sjtorm\)vater Controls as required by the Guidelines and
described in the Stormwater Control Plan.

(b) Operation and Maintenance Inspection and Certificates. Every person who owns,
leases or operates any Stormwater Control or Controls must provide annual self-certification
for inspection and maintenance, as set forth in the Guidelines.

(¢} The General Manager may perform routine or scheduled inspections, as may be
deemed necessary in the General Manéger‘s sole discretion to carry out the intent of this
Article and the Guidelines, including, but not limited to, random sampling or sampling in areas
with evidence of Stormwater contamination, evidence of the discharge df Non-stormwater to
the Stormwater Collection System, or similar activities. | |

(d) Authority to Sample and Establish Sampling Devices. The General Manager may
require any person discharging Stormwater to the Stormwater Collection System to provide
devices or locations necessary to conduct sampling or metering operations.

(e) Nofification of Spills. All persons in charge of the Stormwater Controls shall
provide immediate notification to the General Manager of any suspected, confirmed or
unconfirmed release of pollutants creating a risk of non-stormwater discharge into the
Stormwater Collection System. Such persons shall take all necessary steps to ensure the
detection and containment and clean up of such release. This nofification requirement is in
addition to and not in lieu of other required notifications.

(i Requirement to Test or Monitor. The General Manager may require that any person
responsible for Stormwater Controls undertake such monitoring activities or analysis and
furnish such reports as the General Manager may specify.

Section 147.5 Enforcement and Cost Reimbursement.

Mayor Newsom, Supervisor Maxwell :
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Any violation of this Article may be enforced by the General Manager pursuant to section 132
of Article 4.1 of the Public Works Code. Persons violating any provision of this Article, the
Guidelines, or department regulations may be subject fo penalties and abatement in
accordance with the Guidelines and sections 133 and 134 of Article 4.1 of the Public Works
Code.

Section 147.6 Severability

If any section, subsection, subdivision, paragraph, sentence, clause, or phrase of this
Article, is for any reason held to be unconstitutional, invalid or ineffective by any court of
competent jurisdiction, such decision shall not affect the validity or effectiveness of the
remaining portions of this Article. The Board of Supervisors declares that it would have
passed each section, subsection, subdivision, paragraph, sentence, clause, or phrase of this
Article irrespective of the fact that any one or more sections, subsections, subdivisions,
paragraphs, sentences, clauses, or phrases could be declared unconstitutional, invalid or

ineffective.

APPROVED AS TO FORM:

) eputy C|ty Attomey s

Mayor Newsom, Supervisor Maxwell
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FILE NO. 100102

[Requiring the Deveiopment and Maintenance of Stormwater Management Controlis]

LEGISLATIVE DIGEST

Ordinance amending the San Francisco Public Works Code by repealing Article 4.2,
sections 140 — 149.4, and adding Article 4.2, sections 147 - 147.6, requiring the
development and maintenance of stormwater management controls for specified
activities that disturb 5,000 square feet or more of the ground surface, and are subject

to building, planning and subdivision approvals.

Existing Law

The ordinance adopts new provisions. San Francisco codes currently do not require
installation and maintenance of stormwater controls for new development and redevelopment
projects in San Francisco. Existing provisions of the Public Works Code contain obsolete
provisions regarding sewer service charges that have been superseded by Charter provisions.

Amendments to Current Law

The proposed ordinance will ensure San Francisco’s compliance with the Federal Clean
Water Act and Statewide General Permit by codifying requirements of the San Francisco
Stormwater Design Guidelines, a policy document developed to comply with Federal Clean
Water Act requirements and a State of California National Pollutant Discharge Elimination
Permit (“Statewide General Permit®).

The ordinance inciudes the following provisions:

1) A regulatory framework to ensure that project proponents subject to the
stormwater management activities comply with required stormwater controls;

2) Definition of the development projects that are required to comply with
stormwater management controls;

3) Requirements relating to the submittal of a Stormwater Control Plan for projects
that must comply with the stormwater management controls;

4) Prohibited discharges to the SFPUC and Port stormwater collection systems;

Mayor Newsom, Supervisor Maxwell \
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FILE NO. 100102

5) Maintenance and inspection requirements for completed projects; and

6) Enforcement and cost reimbursement provisions for those projects that violate
stormwater management controls.

The current sections 140 — 149.4 of the Public Works Code are obsolete provisions relating to
the authority to levy sewer service charges. These provisions have been superseded by the
Charter amendments adopted in November, 2002, that added Article 8B to the Charter.
Section 8B.125 of the Charter now provides the authonty and process for the adoption of
sewer service charges.

Backaround Information

Like most California municipal agencies, the Port of San Francisco (“Port") and the San
Francisco Public Utilities Commission (*SFPUC”) administer Stormwater Management
Programs developed in accordance with the Federal Clean Water Act and a State of
California National Pollution Discharge Elimination Permit (“Statewide General Permit’).
Among the specific obligations set forth in this NPDES Permit, the Port and SFPUC are
required to develop, implement and enforce a program to reduce pollutants in storm water
runoff from new development and redevelopment pro;ects This effort is' commonly referred
to as a post-construction stormwater control program’.

The Statewide General Permit includes provisions requiring permitiees to demonstrate
oversight for post-consfruction stormwater control programs. To meet this requirement,
SFPUC and Port staffs have developed a stormwater management ordinance and
departmental regulations. The proposed ordinance:

o Establishes thresholds for compliance with the departmental regulations;

o Requires project applicants to adhere to all requirements in the ordlnance and regulatlons
and to submit a Stormwater Control Plan for review;

o Lists prohibited discharges to the SFPUC and Port stormwater collection systems,

o Establishes ongoing maintenance and inspection requirements for completed projects,
and

! California State Water Resources Control Board General Permit for Stormwater Discharges from Small Municipal Storm
Sewer Systems, Water Quality Order 2003-0005-DWQ: "The Permitiee must use an ordinance or other regulatory
mechanism fo address post-construction runoff from new development and redevelopment projects fo the extent allowable
under State or local law”.

Mayor Newsom, Supervisor Maxweli
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» Establishes an administrative framework for enforcement and cost reimbursement.

The SFPUC and the Port have partnered to develop the San Francisco Stormwater Design
Guidelines (“Guidelines”), departmental regulations that fulfill state and federal requirements
for post-construction stormwater runoff control. In keeping with Mayor Gavin Newsom's policy
goals for promoting sustainable development in San Francisco, the Guidelines require Low
Impact Design (“LID") approaches for the stormwater management. LID strategies integrate
green space, native landscaping, natural hydrologic functions and various other technigues to
reduce poliution in runoff from developed land. The stormwater management ordinance will
function as the regulatory mechanism through which the Guidelines regulations are
implemented.

Projects complying with the ordinance will protect the water quality of the San Francisco Bay
and the Pacific Ocean, help to restore hydrologic function and wildlife habitat to San
Francisco's urban watersheds, reduce the burden on the city's combined sewer system, and
contribute to the creation of a green city.

Mayor Newsom, Supervisor Maxwell .
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City Hal}
: Dr. Cariton B. Goodlett Place, Room 244
BOARD of SUPERVISORS

San Francisco 94102-4689
Tel. No. 554-5184
Fax No. 554-5163
TDH/TTY No. 554-5227
February 1, 2010
File No. 100102
Bill Wycko

Environmental Review Officer
Planning Department

1650 Mission Street, 4™ Floor
San Francisco, CA 94103

Dear Mr. Wycko:

On January 26, 2010, Mayor Newsom introduced the following proposed legislation:
File: 100102
Ordinance amending the San Francisco Public Works Code by repealing Arlicle 4.2, sections
140 - 149.4, and adding Aricle 4.2, sections 147 — 147.6, requiring the development and
maintenance of storm water management confrols for specified activities that disturb 5,000
square feet or more of the ground surface, and are subject to building, planning and subdivision
approvals. ' :

The legislation is being transmitted to you for environmental review, pursuant to
Ptanning Code Section 306.7(c).

Angeia Calvillo, Clerk of the Board

By: Alisa Somera, Committee Clerk :
Land Use & Economic Development Committee

Aftachment

. Nannie Turrell, Major Envi tal Analysi ‘ :
" VRSN L 06 ikl
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Environmental Review Referral 7123108



Office of the Mayor
City & County of San Francisco

Gavin Newsom

December 7, 2009

San Francisco Public Utilities Commission
1155 Market Street
San Francisco, CA 94103

San Francisco Port Commission
Pier 1
San Francisco, CA 94111

RE: The San Francisco Stormwater Design Guidelines

Dear Commisioners:

{ am very pleased to support approval of the San Francisco Stormwater Design
Guidelines and promulgation of the San Francisco Stormwater Ordinance. This is a
major milestone towards my vision for sustainable development in San Francisco and
an important element for the implementation of other environmental and planning-
policy initiatives, including the Better Streets Plan and the San Francisco Green
Building Ordinance.

The Guidelines provide innovative and multi-purpose solutions for managing
stormwater in San Francisco’s urban setting. In addition to protecting water quality, the
Guidelines will contribute to attractive civic spaces, open spaces and streetscapes,
and will protect and enhance wildlife habitat.

[ applaud the Port and the SFPUC’s ongoing commitment to stormwater management
andyurge youy support of this important policy effort.

I e, Carlton B Goodlen Place, Room 200, San Francisco, California 94102-4641
gavinnewsom@sfgov.org « (415) 554-6141



PUBLIC UTILITIES COi\;IM!SS!ON
City and County of San Francisco

RESOLUTION NO.  16-0008

WHEREAS, urban stormwater runoff is a significant contributor of pollution to the San
Francisco Bay and Pacific Ocean; and

WHEREAS, the Federal Clean Water Act and a State of California National Pollution
Discharge Elimination System (NPDES) Permit require the City and County of San Francisco to
administer a Stormwater Management Program to reduce pollution in stormwater runoff in San
Francisco’s municipal separate storm sewer systems; and

WHEREAS, developing and administering a Stormwater Management Program to reduce
the volume and rate of stormwater runoff delivered to the combined sewer areas of San
Francisco will enhance compliance with NPDES permits issued by the State of California and
USEPA for combined sewer discharges; and

WHEREAS, the San Francisco Public Utilities Commission (SFPUC) Wastewater
Enterprise and the Port of San Francisco (Port) have been charged with developing and
implementing a stormwater management program that fulfills state and federal requirements for
regulation of post-construction stormwater runoff control and provides the means to enforce the
requirements of the program; and

WHEREAS, Port and SFPUC staff have developed the San Francisco Stormwater Design
Guidelines (Guidelines), which define regulatory thresholds and requirements for development
projects and offer San Francisco-specific approaches for stormwater management, including
Low Impact Design (LID) solutions; and

WHEREAS, the SFPUC and the Port conducted an extensive community planning and
public outreach effort in support of Guidelines development and incorporated input from
community and technical stakeholders into the final Guidelines document; and

WHEREAS, the Guidelines require the use of LID wherever feasible and are therefore
consistent with Mayor Gavin Newsom’s policy and San Francisco Public Utilities Commission
policy goals to promote greening and sustainable development in San Francisco; and

WHEREAS, the Guidelines are designed to work within the context of existing San
Francisco regulations and policies, and are consistent with the City’s Building Code and
Planning Code requirements;

WHEREAS, the proposed Stormwater Ordinance establishes an administrative
framework to ensure compliance with requirements established in the Guidelines; and

WHEREAS, the Commission is authorized to adopt regulations for matters under its
jurisdiction, in accordance with Charter sections 4.104(a)(1) and 8B.121(a); and

WHEREAS, as required by San Francisco Charter Section 4.104(a)(1), on November 25,
2009, the SFPUC provided public notice of the SFPUC public hearing on the proposed
. QGuidelines; and



. WHEREAS, on December 2, 2009 the Planning Department determined that the actions
contemplated in this resolution were exempt from the California Environmental Quality Act

("CEQA™) as a Class 8 categorical exemption under CEQA Guidelines Section 15308 as

described in the determination contained in the SFPUC files for this matter, now, therefore, be it

RESOLVED, That the Commission, pursuant to its Charter authority to adopt rules and
regulations, hereby adopts the San Francisco Stormwater Design Guidelines; and be it

FURTHER RESOLVED, That the Commission authorizes and directs the General
Manager of the SFPUC to submit the Stormwater Management Ordinance to the San Francisco
Board of Supervisors for consideration and adoption, as an amendment of the San Francisco
Public Works Code.

I hereby certify that the foregoing resolution was adopted by the Public Utilities
Commission at its meeting of January 12, 2010

Secretary, Public Utilities Commission



AGENDA ITEM
Public Utilities Commission

City and County of San Francisco

VWATER
WRSTHWATER
POWER

DEPARTMENT Wastewater Enterprise AGENDA NO. #18
MEETING DATE lJanuary 12, 2010

Adopt Guidelines: Regular Calendar
Project Manager: Sarah Minick

Adopt the San Francisco Stormwater Design Guidelines and Recommend the Stormwater
Management Ordinance fo the Board to Supervisors

Summary of Adopt the San Francisco Stormwater Design Guidelines and recommend
Proposed the San Francisco Stormwater Management Ordinance to the Board of
Commission Supervisors for approval.

Action:

Background: Stormwater management is a critical municipal responsibility required by

the Federal Clean Water Act that has a direct impact on public health and
safety, surface water quality, and watershed function. The San Francisco
Public Utilities Commission (SFPUC) and the Port of San Francisco
(Port) administer Stormwater Management Programs developed in
accordance with the State of California National Pollution Discharge
Elimination System (NPDES) Statewide General Permit for Stormwater
Discharges (Permit) in their respective areas of jurisdiction. The SFPUC
| Wastewater Enterprise (WWE) is responsible for maintaining compliance
with the SFPUC’s Permit, which covers non-Port municipal separate
storm sewer systems. The Port is responsible for maintaining compliance
under its own Permit, which covers Port-owned properties. Because the
requirements are the same for both agencies, SFPUC and Port staffs are
working collaboratively to achieve Permit compliance.

The Permit specifies a suite of activities that municipalities must
undertake to achieve compliance. One of these is the development,
implementation, and enforcement of a program to reduce pollutants in
stormwater runoff from new development and redevelopment projects.
This effort is commonly referred to as a post-construction stormwater
control program. San Francisco’s strategy for implementing post-
construction stormwater controls is to pursue Low Impact Design (LID),
also known as green infrastructure. LID applies decentralized, site-based

APPROVAL:

DEPARTMENT /
BUREAU FINANGE Todd L. Rydstrom

COMMISSICN . GENERAL .
SECRETARY Mike Housh manager  Bd Harrington




Adopt: Stormwater Design Gui(. es and recommend Stormwater Ordinance til‘ ard of Supervisors
Commission Meeting Date: January 12, 2010

strategies to manage the quantity and quality of stormwater runoff, LID
Strategies include rain gardens, vegetated roofs, permeable pavement,
swales, treatment wetlands, and rainwater harvesting. These strategies can
be integrated into all development types, from public open spaces to high-
density housing.

The program must be paired with an administrative framework to allow
the SFPUC and the Port to monitor and enforce the program '
requirements. Staff proposes to achieve this via an ordinance and is
therefore presenting two items to the Commission as a package:

o the San Francisco Stormwater Design Guidelines (Guidelines), which
describe the new requirements to developers and provide the tools to
help them achieve compliance; and

o the San Francisco Stormwater Management Ordinance (Stormwater
Ordinance), which provides the administrative framework to enforce
compliance.

Although the Permit only applies to separate storm sewer areas,
implementing the Stormwater Ordinance and Guidelines city-wide will
yield multiple benefits to the collection system and will compliment the
city-wide stormwater requirements already in place under the Green
Building Ordinance (effective since November, 2008). With this in mind,
staff proposes that the Guidelines and Stormwater Ordinance be effective
city-wide, covering both combined and separate sewer areas.

Approximately 90% of San Francisco is served by a combined sewer. In
combined sewer areas, stormwater runoff contributes to localized flooding
and combined sewer discharges and can reduce the efficiency and
efficacy of the treatment system. In these areas, reducing the rate and
volume of stormwater discharged to the sewer during large rain events
provides the following benefits: it reduces the burden of wet weather
flows on the city’s combined sewer, allows existing infrastructure to
perform more efficiently, increases upstream storage capacity, decreases
the amount of energy and chemicals used to pump and treat stormwater,
enhances compliance with NPDES additional Permits associated with
combined sewer areas, and creates a more resilient infrastructure in the
face of climate change.

San Francisco’s separate storm sewer areas make up approximately
10% of the city. This includes Port lands, areas already under SFPUC
jurisdiction (such as Lake Merced), and areas that will soon be under City
jurisdiction, such as Mission Bay, Hunters Point Shipyard/Candlestick
and Treasure Island. In separate storm sewer areas, stormwater flows
directly to receiving waters without treatment and transports pollutants to
receiving waters such as San Francisco Bay. Because of this, in separate
sewer areas the goal of stormwater management is water quality
protection, achieved by capturing and treating runoff before it reaches
receiving waters. '
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To achieve the stormwater management goals of flow and volume
reduction in combined areas and capture and treatment in the separate
areas, the Guidelines require on-site stormwater management for all new
and redevelopment projects of 5,000 square feet or more. Every gallon of
stormwater managed on-site represents essential benefits to the SFPUC:
1) The addition of distributed, upstream storage that increases the
capacity of the entire combined sewer system; and
2) The protection of downstream receiving waters, as required under
the Federal Clean Water Act.

The San Francisco Stormwater Design Guidelines

In February 2007, SFPUC and Port staff initiated a joint effort to develop
a regulatory document that fulfills state and federal requirements for post-
construction stormwater runoff control. The Guidelines represent the
culmination of this effort, which included extensive public outreach and
opportunity for public comment (see Attachment 5 for a complete list of
public outreach efforts).

In keeping with the Charter’s policy goals for promoting sustainable
development, the Guidelines require the use of LID wherever feasible to
comply with stormwater management requirements. The Guidelines are
designed to work within the context of existing San Francisco regulations
and policies, including the Green Building Ordinance, the Better Streets
Plan, the Sewer System Master Plan, and the Green Landscaping
Ordinance, and are consistent with existing Building Code and Planning
Code requirements for the City and the Port. The full text of the
Guidelines is provided as Attachment 2.

Thresholds for Compliance

Projects that disturb 5,000 square feet or more of ground surface will be
required to comply with the Guidelines. Activities that disturb the ground
surface include, but are not limited to, the construction, modification,
conversion, or alteration of any building or structure and associated
grading, filling, excavation, change in the existing topography, and the
addition or replacement of impervious surface. See the Stormwater
Ordinance for definitions (Attachment 3).

Performance Measures

Projects located in separate storm sewer areas that are subject to the
Guidelines are required to capture and treat 90% of the average annual
rainfall using acceptable best management practices and using a design
storm of .75 inches. This performance measure is equivalent to LEED
Sustainable Sites Credit 6.2 titled “Stormwater Design: Quality Control.”

Projects located in combined sewer areas that are subject to the
Guidelines are required to reduce the rate and quantity of stormwater
entering the combined sewer by implementing one of two options under
LEED Credit Sustainable Sites 6.1 titled “Stormwaier Design: Quantity
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Control.”

Methods of Compliance

Project applicants have a broad suite of design solutions that will enable
them to achieve compliance with stormwater management requirements.
Examples include rainwater harvesting, rain gardens, green roofs, and
permeable paving. The Guidelines offer five tools to help project
applicants achieve compliance:

o A step-by-step guide describing how to manage stormwater on site;
A set of stormwater Best Management Practices (BMP) Fact Sheets;
A vegetation palette to assist in BMP-appropriate plant selection;
Sizing calculators to determine the required size of each BMP; and
Maintenance checklists explaining the types and frequencies of the
maintenance activities associated with each BMP.

(o B o T« BN »

Project Review Processes

SFPUC staff has established new procedures for project review to ensure
compliance with the Guidelines. These processes have been coordinated
with the Department of Building Inspection, the Planning Department,
and WWE’s Collection Systems Division.

Inspection and Enforcement

Property owners are responsible for the maintenance of stormwater BMPs
on their property. Under the Permit, the SFPUC is responsible for
ensuring that owners properly maintain BMP(s). In addition, property
‘owners will be required to self-certify their stormwater BMPs by
submitting annual maintenance checklists. Every three years, SFPUC
inspectors will inspect the BMPs to ensure that they remain functional.
Inspection procedures are detailed in the Guidelines.

San Francisco Stormwater Ordinance
To ensure that the Guidelines are successfully implemented, the Permit
includes provisions requiring permittees to demonstrate oversight for
post-construction stormwater control programs. To meet this requirement,
SFPUC and Port staffs have drafted a Stormwater Ordinance which would
reside in the San Francisco Public Works Code. The proposed Stormwater
Ordinance achieves the following:
o Establishes thresholds for compliance with the Guidelines;
o Requires project applicants to adhere to all Tequirements in the
Guidelines and submit a Stormwater Control Plan for review;
o Lists prohibited discharges to the SFPUC and Port stormwater
collection systems,
o Establishes ongoing maintenance and inspection requirements for
completed projects; and
o Establishes an administrative framework for enforcement and cost
reimbursement.

The Stormwater Ordinance and the Stormwater Control Plan are provided
as Attachments 3 and 4, respectively.
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Environmerntal Review

A Class 8 Categorical Exemption was issued for the Guidelines by the
Major Environmental Analysis Division of the San Francisco Planning
Department on December 2, 2009,

Resuit of A delay in approving this agenda item will:

Inaction: o Render the SFPUC and Port in violation of the Statewide General
Stormwater Permit administered by the Regional Water Quality
Control Board.

o Prevent the dissemination of technical and regulatory guidance to
applicants seeking to comply with proposed and already existing
stormwater management requirements for approval of new
development and redevelopment projects.

Description of Adopt the San Francisco Stormwater Design Guidelines and recommend
Action: the San Francisco Stormwater Management Ordinance to the Board of
Supervisors and Mayor Gavin Newsom for approval. f the Guidelines are
adopted and the Stormwater Ordinance is approved, the requirements set
forth in the Guidelines will be effective city-wide.

Recommendation: | SFPUC staff recommends that the Commission adopt the attached
' resolution.

SFPUC Resolution

San Francisco Stormwater Design Guidelines

Stormwater Ordinance

Stormwater Control Plan

Public Outreach :

State Water Resources Control Board Order Number 2003-0005-
DWQ, Attachment 4

Attachment(s):

AR
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PUBLIC UTILITIES COMMISSION
City and County of San Francisco

RESOLUTION NO.

WHEREAS, urban stormwater runoff is a significant contributor of pollution to the San
Francisco Bay and Pacific Ocean; and

WHEREAS, the Federal Clean Water Act and a State of California National Pollution
Discharge Elimination System (NPDES) Permit require the City and County of San Francisco to
administer a Stormwater Management Program to reduce pollution in stormwater runoff in San
Francisco’s municipal separate storm sewer systems; and

WHEREAS, developing and administering a Stormwater Management Program to reduce
the volume and rate of stormwater runoff delivered to the combined sewer areas of San
Francisco will enhance compliance with NPDES permits issued by the State of California and
USEPA for combined sewer discharges; and

WHEREAS, the San Francisco Public Utilities Commission (SFPUC) Wastewater
Enterprise and the Port of San Francisco (Port) have been charged with developing and
implementing a stormwater management program that fulfills state and federal requirements for
regulation of post-construction stormwater runoff control and provides the means to enforce the
requirements of the program; and

WHEREAS, Port and SFPUC staff have developed the San Francisco Stormwater Design
Guidelines (Guidelines), which define regulatory thresholds and requirements for development
projects and offer San Francisco-specific approaches for stormwater management, including
Low Impact Design (LID) solutions; and

WHEREAS, the SFPUC and the Port conducted an extensive community planning and
public outreach effort in support of Guidelines development and incorporated input from
community and technical stakeholders into the final Guidelines document; and

WHEREAS, the Guidelines require the use of LID wherever feasible and are therefore
consistent with Mayor Gavin Newsom’s policy goals to promote greening and sustainable
development in San Francisco; and

WHEREAS, the Guidelines are designed to work within the context of existing San
Francisco regulations and policies, and are consistent with the City’s Building Code and
Planning Code requirements; '

WHEREAS, the proposed Stormwater Ordinance establishes an administrative
framework to ensure compliance with requirements established in the Guidelines; and

WHEREAS, the Commission is authorized to adopt regulations for matters under its
jurisdiction, in accordance with Charter sections 4.104(a)(1) and 8B.121(a); and

WHEREAS, as required'by San Francisco Charter Section 4.104(a)(1), on November 25,
2009, the SFPUC provided public notice of the SFPUC public hearing on the proposed
Guidelines; and



WHEREAS, on December 2, 2009 the Planning Department determined that the actions
contemplated in this resolution were exempt from the California Environmental Quality Act
("CEQA") as a Class 8 categorical exemption under CEQA Guidelines Section 15308 as
described in the determination contained in the SFPUC files for this matter, now, therefore, be it

RESOLVED, That the Commission, pursuant to its Charter authority to adopt rules and
regulations, hereby adopts the San Francisco Stormwater Design Guidelines; and be it

FURTHER RESOLVED, That the Commission authorizes and directs the General
Manager of the SFPUC to submit the Stormwater Management Ordinance to the San Francisco
Board of Supervisors for consideration and adoption, as an amendment of the San Francisco
Public Works Code. ‘

I hereby certify that the foregoing resolution was adopted by the Public Utilities
Commission at its meeting of __January 12, 2010

Secretary, Public Utilities Commission
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SAN FRANGISCO

MEMORANDUM
December 2, 2009

TO: MEMBERS, PORT COMMISSION
Hon. Rodney Fong, President
Hon. Stephanie Shakofsky, Vice President
Hon. Kimberly Brandon
Hon. Michael Hardeman
Hon. Ann Lazarus

FROM: Monigue Moyer Mﬁv\k@/\“ /MW\{J/
;

Executive Director

SUBJECT: Adoption of San Francisco Stormwater Design Guidelines and
Recommendation of Stormwater Ordinance to the Board of Supervisors

DIRECTOR’S RECOMMENDATION: Approve Attached Resolution

INTRODUCTION

Stormwater management is a critical municipal responsibility which has a direct impact
on public health and safety, surface water quality, and wildlife habitat. Like many
California municipal agencies, the Port of San Francisco administers a Stormwater
Management Program developed in accordance with the Federal Clean Water Act and
a State of California National Pollution Discharge Elimination Permit (“Statewide
General Permit”). Among the specific obligations set forth in this NPDES Permit, the
Port is required to develop, implement and enforce a program to reduce pollutants in
storm water runoff from new development and redevelopment projects. This effort is
commonly referred to as a post-construction stormwater controf program.

In February 2007 Port staff introduced a community planning effort to the Port
Commission wherein the Port would partner with the San Francisco Public Utilities
Commission (SFPUC) to develop a regulatory guidance document that fulfills state and
federal requirements for post-construction stormwater runoff control. This document, the
Stormwater Design Guidelines (“Guidelines”), integrates and provides synergy with
other current planning efforts in San Francisco, including the Better Streets Plan, Sewer
System Master Plan, and the Urban Forest Master Plan. It is designed to fulfill
regulatory policy mandates of the federal Clean Water Act while at the same time
functioning within the context of existing regulations and policies administered in San
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Francisco. After extensive public outreach and comment, Port and SFPUC staffs have
completed a final draft of the Guidelines and a Stormwater Ordinance that establishes
an administrative framework to ensure compliance with requirements set forth in the
Guidelines. Port staff requests that the Port Commission adopt the Guidelines and urge
that the San Francisco Board of Supervisors and Mayor Gavin Newsom for approve

the Stormwater Ordinance.

BACKGROUND

The Guidelines are driven by state and federal clean water regulatory requirements that
apply to the City’s separate storm sewer areas, which include the Port, Hunters Point
Shipyard, Mission Bay, Treasure Island and various parcels that discharge to inland
recelving waters (e.g., Lake Merced). Stormwater runoff in these areas accumulates
pollutants such as petroleum, metals and sediment as it flows to waterways. The
Guidelines establish an engineering, planning and regulatory framework for designing
new Infrasiructure in a manner that reduces or eliminates these pollutants.

Low Impact Desian

In keeping with Mayor Gavin Newsom's policy goals for promoting sustainable
development in San Francisco, the project team is pursuing a “Low Impact Design” or
“LID" approach for the Guidelines. LID strategies integrate green space, native
landscaping, natural hydrologic functions and various other techniques to reduce
pollution in runoff from developed land. LID serves multiple functions within a facility
design, and can be integrated into civic open spaces and recreational areas. LID also
achieves consistency with the policy goals of regulatory bodies that have jurisdiction
over Port development, including the San Francisco Bay Conservation and
Development Commission (“BCDC") and the San Francisco Planning Department. The
Stormwater Design Guidelines consider a broad range of LiD stormwater controls,
including the following which can be incorporated into development projects as
landscape or open space features:

Vegetated swales .

Rain gardens and above ground planters
Permeable pavers B
Treatment wetlands

9 @ e B

LID stormwater controls are an element of LEED (*Leadership in En‘ergy and
Environmental Liesign”) certification. Port staff has discussed LID /LEED synergy with
developm_ent teams working on Port projects and the feedback has been positive.

Community Qutreach

Because stormwater regulations require focal agencies to promote public participation in
program development, public outreach is a key component to the Guidelines planning
process. The project team developed a database of over 2,000 community
stakeholders, including members of Port waterfront advisory groups and local civic and

environmental organizations. Public meetings were held in March and October 2007 to
w2



solicit pubiic feedback on the Guidelines process. Additional meelings and
presentations were held with Port advisory groups and local civic groups. A summary of
the public outreach is provided as Attachment A.

The Stormwater Design Guidelines Document

The Guidelines document is comprised of two volumes. The first volume provides
policy overview and a San Francisco specific context for post-construction stormwater
control requirements, and explains how these requirements will be incorporated into the
City’s planning and permit review process. The second volume is comprised of
appendices that provide detailed instructions on how to develop a Stormwater Control
Pian. Every applicant seeking a building permit, encroachment permit and/or CEQA-
approval within Port jurisdiction for a new development or radevelopment project over
5,000 square feet must submit a Stormwater Control Plan to the Port Engineering
Division showing that they have incorporated appropriate stormwater controls into their
project. Port planning and engineering staff will review Stormwater Conirol Plan
submittals for adequacy. : :

The Guidelines include compliance strategies, a decision tree to assist the selection of
stormwater controls, and spreadsheets that assist in sizing stormwater controls. A
hypothetical example project illustrates how to complate each step in the design
process, and a template for the Stormwater Control Plan is included at the end of the
document. Port and SFPUC staff included this level of detail in the document with the
goal of streamlining the permitfing and approval process for stormwater controls.

The San Francisco Stormwater Ordinance

The Statewide General Permit includes specific provisions that require local government
stormwater programs to demonstrate adequate regulatory oversight for post-
construction conirol programs. Specifically:

“The Permittee must use an ordinance or other regulatory mechanism to address
post-construction runoff from new development and redevelopment projects to
the extent allowable under State or local law, ™

Further, the 8an Francisco Bay Reglonal Water Quality Control Board (RWQCB) stated
in a May 6, 2009 letter providing review and comments to the draft Guidelines:

“The Port must clarify its authority for enforcing implementation of the Guidelines
for new development and redevelopment projects or provide a time schedule for
adopting a storm water ordinance or other document to obtain this authority, prior
to expiration of the General Permif. We stress the importance for SFPUC and
the Port to develop a clear and enforceable stormwaler ordinance to implement

- the Guidelines for both new and redevelopment projects.”

* California State Water Resources Confro! Board, "General Permit for Stormwater Discharges from Small
Municipal Storm Sewer Systemns, Water Quality Order 2003-0005-DWQ.

-3-



Port and SFPUC staffs have developed an ordinance that is responsive to requirements
of the Statewide General Permit (Attachment B). The ordinance includes the following
provisions: '

1) Establishment of regulatory authority in the San Francisco Public Works Code for
the Port Executive Director or his/her designee for specific activities related to
stormwater management.?

2) Detall as to which types of projects are required to comply with the Guidelines.

3) Requirements relating to the submittal of a Stormwater Control Plan for projects that
must comply with the Guidelines.

4) A summary of prohibited discharges to the SFPUC and Port stormwater collection
sysiems,

5) Detail regarding ongoing maintenance and inspection requirements for completed
projects. ‘

6) Provisions for enforcement and cost reimbursement for those projects which violate
the Guidelines.

Port and SFPUC staffs will continue to solicit public review and comment during the
Board of Supervisor approval process. After adoption by the Board of Supervisors the
Guidelines will be applied and enforced by means of the Stormwater Ordinance. in
early 2010 the Port Building Code will be revised to adopt the Guidelines and the

Stormwater Ordinance.

REGULATORY APPROVALS

Development, approval and implementation of the San Francisco Stormwater Design
Guidelines was determined to be Categoricaily Exempt from environmental review by

the San Francisco Planning Department subject to Section 15308 of the CEQA
Guidelines (“Actions Taken by Regulatory Agencies for Protection of the Environment”).

SCHEDULE

The following iabie shows the proposed implementation schedule for the Guidelines.

MILESTONE ' DATE
Port and SFPUC Commission Approval of the Guidelines, December 8, 2009
Adoption of Port Building Code Amendments, and Referral
to Board of Supervisors :
Board of Supervisors Adoption of Stormwater Ordinance February 2010
Port Building Code Amendments ' _ February 2010

? Article 4.1 of the San Francisco f—’ublic Works Code already delegates authority to the SFPUC General
Manager to regulate discharges to the City's sewer and stormwater coliection systems.

-4



SUMMARY

In response fo federal and state mandates, Port and SFPUC staffs have developed
formal design guidelines for the reduction of stormwater pollution associated with new
development and redevelopment in separately sewered areas of San Francisco.
Effective administration of these guidelines requires that the San Francisco Board of
Supervisors adopt an implementing ordinance. Port staff request that the Port
Commission adopt the San Francisco Stormwater Design Guidelines and recommend
the Stormwater Ordinance to the San Francisco Board of Supervisors and Mayor Gavin
Newsom for approval. The Stormwater Design Guidelines will apply to all new
development and redevelopment projects greater than 5,000 square feet in size and will
go into effect February 2010. ~ '

 Prepared By: John Mundy, Utility Specialist

For: Edward Byrne, Chief Harbor Engineer

Attachment A: Stormwater Design Guidelines Public Outreach Summary
Atfachment B: San Francisco Stormwater Ordinance



WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,
WHEREAS,

WHEREAS,

PORT COMMISSION
CITY AND COUNTY OF SAN FRANCISCO

RESOLUTION NO. 09-75
Urban stormwater runoff is a significant contributor of pollution to the
San Francisco Bay and Pacific Ocean: and
The Federal Clean Water Act and a State of California National

Pollution Discharge Elimination System (NPDES) Permit require the
City and County of San Francisco to administer a Stormwater

Management Program to reduce pollution in stormwater runoff in San

Francisco's municipal separate storm sewer systerns; and

The San Francisco Public Utilities Commission {SFPUC) Wastewater
Enterprise and the Port of San Francisco (Port) have been charged
with developing and implementing sald Stormwater Management
Program in a manner that fulfills state and federal requirements for
regulation of post-construction stormwater runoff control and provides
the means to enforce the requirements of the program; and

- Port and SFPUC staff have developed the San Francisco Stormwater

Design Guidelines (Guidelines), which define regulatory thresholds and
requirements for development projects, and offer San Francisco-
specific approaches for stormwater management, including Low
impact Design (LID) solutions; and

The SFPUC and the Port conducted an extensive community planning
and public outreach effort in support of Guidefines development and
incorporated input from community and technical stakeholders into the
final Guidefines document: and :

The Guidelines require the use of (LID) wherever feasible and are
thereby consistent with Mayor Gavin Newsom’s policy goals to
promete greening and sustainable development in San Francisco; and

The Guidelines are designed to work within the context of existing San
Francisco regulations and policies, and are consistent with the City's
Building Code and Planning Code requirements; and ‘

The proposed Stormwater Ordinance establishes an administrative
framework to ensure compliance with requirements set forth in the
Guidelines; and ‘



Resolution No. 08-75

Page 2

WHEREAS,

WHEREAS,

WHEREAS,

RESOLVED,

RESOLVED,

RESOLVED,

The Port of San Francisco derives its authority to regulate and permit
building construction or improvements within its jurisdiction from the
Burton Act (Chapter 1333 of the Statutes of 1968) and from relevant
sections of the Agreement Relating to Transfer of the Port of San
Francisco from the State of California to the City and County of San
Francisco; and

The Port Commission has established its own building department with
the responsibility for enforcement, administration, and interpretation of
building standards on Port property; and

The Planning Department has determined that the actions
contemplated in this resolution are in compliance with the California
Environmental Quality Act (California Public Resources Code sections
21000 et seq.). Sald determination is on file with the Secretary of the
Port Commission for Item No. 11A and is incorporated herein by
reference, now, therefore, be it :

That the Port Commission, pursuant to its Charter authority to adopt
rules and regulations, hereby adopts the San Francisco Stormwater
Design Guidelines; and be it further

That the Port Commission urges the San Francisco Board or
Supervisors and Mayor Gavin Newsom to adopt the Stormwater
Ordinance for incorporation in the San Francisco Public Works Code;
and be it further

That Port staff incorporates the Stormwater Ordinance by reference
into the Port Bullding Code after adoption by the Board or Supervisors.

I hereby certify that the foregoing resolution was adopted by the San Francisco
Port Commission at its meeting of December 8, 2009.

A (e ¢ Coclse
Secretary
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San Francisco Stormwater Design Guidelines

Stormwater management is a critical municipal responsibility that has a direct

impact on public health and safety, surface water quality, and wildlife habitaz.

Like many California municipal agencies, the San Francisco Public Utilities Commission
(SFPUC) and the Port of San Francisco administer Stormwater Management Programs
developed in accordance with the federal Clean Water Act and a State of California
National Pollution Discharge Elimination System (NPDES) Permi.

NPDES permits for stormwater specify a suite of activities that municipalities must
undertake to reduce pollution in stormwater runoff. One of these is the development,
implementation, and enforcement of a program to reduce pollutanss in stormwater runoff
from new development and redevelopment projects. This effort is commonly referred to as
a post-construction stormuwater contvol program.

In February 2007, Port and SFPUC staff initiated a community planning effort to
develop a regulatory guidance document that fulfills state and federal requirements for
post-construction stormwater runoff control. The San Francisco Stormwater Design
- Guidelines (Guidelines) represent the culmination of this effort. The Guidelines describe
an engineering, planning, and regulatory framework for designing new infrastructure in

Executive Summary =
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— ' San Francisco Stormwater Design Guidelines

Using the Stormwater Design Guidelines

The Guidelines are intended to lead developers, engineers,
and architects through a planning and design process
that incorporates stormwater controls into site design.
The Guidelines provide a policy overview, describe the
regulatory context for post-construction stormwater
Lo control requirements, and explain how these requirements
will be incorporated into San Franciscos planning and
- permit review process.

AL The Guidelines introduce the stormwater performance
— measures that must be achieved for project approval and
provide derailed instructions for developing a Stormwater
o Control Plan (SCP), a document which will allow city
N staff to assess compliance. A worked example Hllustrates
how to complete each step in the design process, and
a template for the SCP is included at the end of the
document. The Guidelines include compliance strategies,
2 decision tree to assist in the selection of stormwater
Lo~ controls, and spreadsheets for sizing stormwater controls.
- The requirements outlined in the Guidelines are of 2
technical nature and most project applicants will require
the assistance of a qualified civil engineer, architect, or
landscape architect in order to comply.

L Every applicant seeking a building permit or every project
that requires compliance with California Environmental
Quality Act (CEQA) process on or after January 1, 2010
- for a new or redevelopment project over 5,000 square feet
—_— must complete a SCP showing that they have incorporated
b appropriate stormwater controls into their project and

e have met the stormwater performance measures described . % i ; =
o in .&Smm Q&&&H.swﬁ SFPUC and Port permit staffs will Native plants in bloom in the swales at the Sunser Circle parking lot, an LID feature thar
i review SCP submittals for adequacy. protects the water guality of Lake Merced.

— Executive Summary =® 3
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San Francisco Stormwater Design Guidelines

San Francisco’s location adjacent to the Pacific Coast and San Francisco Bay, the largest
estuary on the west coast of the United States, gives the City significant environmental,
social, and economic advantages; it also confers unique responsibilities for water quality
protection upon the City and its citizens.

The San Francisco Public Utilities Commission (SFPUC) and the Port of San Francisco

(Port) have partnered to create the San Francisco Stormwater Design Guidelines { Guidelines)

for San Francisco’s developers, designers, engineers, and the general public. The Guidelines

I are designed to help project applicants implement permanent post-construction stormwater
A controls. Water quality regulations under the federal Clean Water Act require such controls

for new and redevelopment projects in ateas served by municipal separate storm sewer
systems {MS4s).

- While water quality protection is the fundamental driver behind stormwater management,

o well-designed stormwater controls offer many ancillary benefits. These Guidelinesencourage

innovative and muld-purpose design solutions for meeting stormwater requirements in

S San Francisco’s urban setting. In addition to protecting water quality, well-designed multi-

- purpose solutions will contribute to attractive civic spaces, open spaces, and streetscapes.

- ‘They will also protect and enhance wildlife habitat and have the potential to effectively
. integrate stormwater management into the redevelopment of historic sites.

introduction ® 5
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San Francisco Stormwater Design Guidelines

The federal Clean Water Act (CWA) establishes the foundation for stormwater regulation
across the country. State, regional, and municipal laws and policies under the CWA belp to
ensure that San Franciscos stormwater requirements are appropriate to the citys geography,

climate, and development patterns.

The Clean Water Act

In 1972, Congress passed the Clean Warer Act (CWA) to regulate the discharge of
pollutants to receiving waters such as oceans, bays, rivers and lakes. Under the CWA,
waste discharges from industrial and municipal sources are regulated through the National
Pollutant Discharge Elimination System (NPDES) Permit Program. Approximately 90%
of San Francisco is served by a combined sewer system (see map on page 10} that conveys
both sewage and stormwater for treatment to three sewage trearment plants before being
discharged to receiving warter. Discharges from the treatment plants are subject to the
requirements of NPDES permits.

Stormwater runoff, now recognized by the United States Environmental Protection
Agency (EPA) as a leading contributor to water quality degradation in the United States,
was unregulated until 1987 when section 402(p) was added to the CWA. Section 402(p)
established a two-phase plan to regulate polluted stormwater runoff under NPDES. The
Phase I permits, finalized in 1990, regulate municipal separate storm sewer systems
(MS4s) serving populations of 100,000 or more. Stormwater discharges associated with
certain types of industrial facilities and construction sites greater than five acres are also

Regulatory Context
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3. Use an ordinance or other regulatory mechanism
to control post-construction runoff from new and
redevelopment projects to the extent allowable
under the law; and,

4. Ensure the adequate long-term operation and
maintenance of BMPs,

Under the General Permit, Permitrees have two options for
adopting the post-construction stormwater management
requirements listed above. The first is to use the minimum
design standards listed in Artachment 4 of the Phase II
General Permit as a framework for administering post-
construction control programs (http://www.waterboards.
ca.gov/water_issues/programs/stormwater/docs/final_

attachment4.pdf).

The second option for compliance is for Permittees
to develop a functionally equivalent program that is
acceptable to the San Francisco Bay Regional Water
Quality Control Board (RWQCB). The Port and the
SFPUC have chosen to pursue the latter option by
implementing these Guidelines, which are largely based
on the C.3 Provision of the San Francisco Bay Area Phase
I stormwater permits. The C.3 requirements are similar to
those in the General Permit, but require more effort on
the part of the Permittee to develop a post-construction
control program suitable for its climate, geography and
development patterns.

Effective January 1, 2010, these Guidelines will apply
to all projects greater than 5,000 square feet in the City
of San Francisco. The Guidelines do not apply to those
projects that have received 1) building permits and/or 2)
discretionary approvals by the San Francisco Planning
Department, the San Francisco Department of Building

Project Type

San Francisco Stormwater Design Guidelines

Exciuded Projects

Commercial, industrial or
residential development

Projects with fewer than 5,000 square feef of
developed area that are nof part of a larger
common plan of development,

Single family residential
development

Construction of one single family home that is not
part of a larger common plan of development and
is fewer than 5,000 square feet, with the
incorporation of appropriate source control
measures, and using landscaping to appropriately
freat runoff from impervious surfaces.

Redevelopment and repair
projects

Interior remodels and routing maintenance and
repair, stich as roof replacement, exterior painting,
ulility frenching and repair, pier apron repair and
pile replacement, pavement resurfacing, repaving
and structural section rehabilitation within the
existing footprint.

Parking lots

Parking lots of fewer than 5,000 square feet.

Table 1. Projects excluded from Stormwater Design Guidelines requirements

Reguiatory Context B 11
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Pollutants of Concern

Because stormwater runs off of diverse sites, it mobilizes many kinds of pollutants. The
following list summarizes the main categories of pollutants found in stormwater, their
sources, and their environmental consequences.

Gross pollutants mobilized by stormwater include litter, plant debris and floatable
materials. Gross pollutants often harbor other pollutants such as heavy metals, pesticides,
and bacteria. They also pose their own environmental impacts; they degrade wildlife
habitat, water quality, the aesthetic quality of waterways, and are a strangling and choking
hazard to wildlife.

Sediment is a common component of stormwater runoff that degrades aquatic habitat
and can be detrimental to aquatic life by interfering with photosynthesis, respiration,
growth, reproduction, and oxygen exchange. Construction sites, roadways, rooftops, and
areas with loose topsoil are major sources of sediment. Sediment is a vehicle for many
other pollutants such as trace metals and hydrocarbons. Over half the trace metal load
carried in stormwater is associated with sediment. Because of this, sediment removal
is a good indicator for reduction of a broader range of pollutants. For the purpose of
developing stormwater controls, engineers and designers must consider both coarse and
fine (“suspended”) sediments.

Oil and grease include a wide range of organic compounds, some of which are derived
from animal and vegetable products, others from petroleum products. Sources of oil and
grease include leaks and breaks in mechanical systems, spills, restaurant waste, waste oil
disposal, and the cleaning and maintenance of vehicles and mechanical equipment.

Nutrients like nitrogen and phosphorous are typically used as fertilizers for parks and
golf courses and are often found in stormwater runoff. They can promote excessive and
accelerated growth of aquatic vegetation, such as algae, resulting in low dissolved oxygen.
Un-ionized ammonia, a form of nitrogen, can be toxic to fish. In San Francisco, nutrients
carried in runoff are a significant concern for enclosed freshwater bodies such as Lake
Merced, more so than they are for the San Francisco Bay and Pacific Ocean.

San Francisco Stormwater Design Guidelines

Oils and gross pollutants pose a significant threat not only to
water quality but also to bay area wildlife.

Stormwater runoff transports trash to local water bodies,
where it creates an aesthetic nuisance, harms wildlife, and
pollutes veceiving waters.

Regulatory Context = 13
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There are three initiatives underway in San Francisco that
directly affect stormwater management in the City and
that propose policies parallel to those presented in these
Guidelines: the Sewer System Master Plan, the Better Streets
Plan, and the Green Building Ordinance. These mutually-
supportive efforts are consistent with the stormwater
management goals and requirerents put forward here.

The SFPUC’s Sewer System Master Plan (Master Plan) is
a comprehensive plan that charts a long-term vision and
strategy for the management of the City’s wastewater and
stormwater. The Master Plan is intended to maximize
system reliability and flexibility and ro lay a path for capital
investment and management of the City’s infrastructure
for the next 30 years. The Master Plan presents Low
Impact Design (LID) as a major tool for addressing the
City’s drainage management needs. LID is an innovative
stormwater management approach that is modeled after
nature: it advocates managing runoff at its source using
decentralized micro-scale facilities. The Master Plan
contains protocols for using LID in ongoing repair and
replacement projects as a part of its overhaul of drainage
infrastructure.

The Better Streets Plan is a collaborative effort berween
the SFPUC, the Planning Department, the Public
Works Department, the City’s transit agencies, and other
relevant agencies, to create a unified set of standards,
guidelines, and implementation strategies that will govern
how the City designs, builds, and maintains the public
rights-of-way. The goal of the Bester Streets Plan is to
update applicable standards to improve pedestrian safery,
enhance landscaping, and identify innovative methods for
reducing stormwater runoff from the streets and sidewalks
to create a more attractive and sustainable public realm in
San Francisco.

San Francisco Stormwater Design Guidelines

Y Stormwater
Design Guidelines

Port of SF & SFPUC
Separate Sewer Areas

Interaction will result in a
similar LID feef citywide and

seamless transition between

Interaction will foster a similar
LID approach for separate
and combined sewer areas

the waterfront and city

Better Streets
Plan

Planning Departrment
SFPUC, DPW & MT

Sewer System
Master Plan

Interaction will help
better manage street runoff
and sewer flooding using LID

R
approach

Figure 3. LID is the common thread linking a number of major planning efforts currently

underway in San Francisco.
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In the amended codes listed above, “approved alternate
PP

location” is the key phrase thar allows for downspour

disconnection and encompasses all properly designed

stormwater management facilities, including rain barrels

or cisterns.

In 2008, the SFPUC, DBI and the Department of Public
Health (DPH) signed a Memorandum of Understanding
(MOU) for Rainwater Harvesting Systems. The MOU
records a technology-based agreement between the three
agencies, which concludes that project applicants can safely
harvest rainwater and use it for non-potable applications
such as toilet flushing, irrigation, and vehicle washing
without treating it to potable standards. More detailed
specifications and permitting requirements for rainwater

harvesting can be found on the “Rainwater Harvesting”
mmnmmrmmla\fv@g&?

£4

San

Francisco Stormwater Design Guidelines

An interior roof drain discharges to a vegetared swale in Emeryville, CA. This properly
designed and permitted stormuwater facility is an example of an “approved alternate location”
Jor stormwater discharge.

Reguiatory Context
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Name/Title

Administered By

San Francisco Stormwater Design Guidelines

Summary

SAN FRANCISCO REQUIREMENTS

San Francisco Public Works Code

San Francisco Department of Public
Works - Bureau of Streets and Mapping
(SFDPW-BSM)

SFDPW-BSM permits and approves all work in the public right-of-way, streets and sidewalks
(including paper streets). Permits tree-lawns and pianting sirips. Permits sidewalik, curb and
gutter, pavement, or any other facilities in the pu ight-of-way improvements, Stormwater
managemant measures described in the Guidelines must satisfy Public Works Code
regudirements for design and censtruction within the public right-of-way.

San Francisco Public Works Code

San Francisco Depariment of Public
Works - Bureau of Hydraulics

San Francisco Department of Public Works - Bureau of Engineering provides technical review
on behalf on the San Francisco Public Lhilitles Commissicn (SFPUC), and designs and
contracts sewer improvements. Stormwaier management measures described in the
Guidelines must comply with engineering standards administered by San Francisco Depariment
of Public Works - Bureau of Hydraulics.

San Francisco Better Streets Master Plan

Mayor's Office of Greening, San Francisco

Pianning Department, DPW, Municipal
Transporiation Agency, and the SFPUC

Guides design and construction within the public right-of -way and streets. Stormwater
management measures proposed in the Guidelines are consistent with those considered in the
Better Sireets Plan . For design standards applicable to stormwater, the Guidelines wiil take
precedence.

Waterfront Land Use Plan - Waterfront Design and Access

Eiement

Port of San Francisco

Guides the physicat form of the waterfront revitalization envisioned in the Porf Walerfront Land
Use Plan; provides guidance on public access and waterfrent accessibility, planiing {both the
prasence and fype of vegetation), protection and preservation of historic resources; and defines
distinct geographic areas wherein specific design criteria apply.

Recycled Water Policy

San Francisco Department of Public
Heaith {(DFH)

Recycled water must be treated to Title 22 standards, which differ accerding fo the proposed
use of the water.

Rainwater Harvesting Policy

Dapartment of Building Inspection {DB4),
SFPUC, and the DPH

Rain barrels iess than 100 gallons may be instalied without a permit if they are used for
irrigaticn and not connected to indoor or outdoor plumbing. Permiis must be obiained from DBl
for rainwater harvesting systems over 100 gations that are conngcted o indoor or outdoor
plumbing and are used for irrigation or toifet flushing. Rainwater harvesting systems for indoor
uses ather than foilet flushing must obtain permits from DRI and DPH.

Greywater Policy

DBt and the DPH

Untreated greywater may be used for subsurface irrigation. For all other uses, greywater must
be treated to Title 22 standards, which differ according to the proposed use of the water.

Plumbing and Connections

Dal

The Plumbing Inspection Division {PiD) of DB! is responsible for assuring, through permitting
and inspection, the proper functioning for installations of drainage, water, gas, and other
machanical systems covered in the Plumbing and Mechanical Codes. These inspections are
carried out in buildings that are newiy constructed, remodeled, or repaired. Stormwater
management measures must be implemented in a manner that satisfies DB requirements.

San Francisco Planning Code, Article 10

San Francisco Planning Depaniment,
Landmarks Preservation Advisory Board
and the City Planning Commission

Exterior alterations to San Francisco properties that are designated local landmarks will be
reviewed for consistency with requirements set forih in the Secretary of the interfor's Standards
for the Treatment of Historic Properties. Stormwater management measures described in the
Guidelines must comply with Article 10 and the Secratary Standards.

San Francisco Healih Code, Article 224

DPH

The Maher Ordinance regulates construction and peost-construction activities for properties
constructed on fill materials adjacent fo the historic Bay shoredine, Much of the walterfront and
other areas in San Francisco are subject fo the Maher Ordinance. Soil and groundwater in
areas of the San Francisco Waterfront subject to the Maher Grdinance may contain pollutants
that preciude the use of stormwater treatment controls using infiliration.

Regulatery Context
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San Francisco Stormwater Besign Guidelines

Boardwalks provide access across waterfront bioretention facilities in Seattle, WA.
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San Francisco Stormwater Design Guidelines

Before San Francisco developed into the thriving city it is today, it consisted of a diverse
range of habitats including oak woodlands, native grasslands, riparian areas, wetlands,
and sand dunes. Streams and lakes conveyed and captured rainwater. Wetlands lined
the Bay and functioned as natural filtering systems and as buffers from major storms.
Rainwater infiltrated into the soil, replenishing groundwater supplies and contributing to
stream base flow.

The Urban Watershed

Watershed function

Today, impervious surfaces such as buildings, streets, and parking lots have covered most
of the City, preventing rainfall infileration. Over time, creeks were buried and connected
- to the sewers, and wetlands were filled. Instead of percolating into soils, runoff now travels
B over impervious surfaces, mobilizes pollutants like oil and debris, and washes them into the
sewer system or receiving water bodies——creeks, lakes, San Francisco Bay, and the Pacific
Ocean. During heavy rain events, stormwater runoff can contribute to localized flooding,
combined sewer discharges, and the degradation of surface water quality. Moreover, the
decrease in infiltration resulting from paved surfaces contributes to groundwarer depletion.
LID can help to mitigate these adverse effects. With every project contributing incremental
improvements, San Francisco can work toward restoring natural hydrologic function in its
urban watersheds.

San Francisco Context | 23
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San Francisco'’s Stormwater infrastructure

While the creation of these Guidelines is driven ptimarily by regulatory requirements for
the City’s separate sewer areas, the majority of San Francisco (90%) is served by a combined
sewer system (see Figure 6). The stormwater management goals for areas served by separate
storm sewers are different from those for areas served by the combined sewer system. Despite
this, many of the fundamental design concepts for stormwater management apply to both
areas, and as such, the Guidelines can be used as a tool in both the separate and combined
sewer areas of San Francisco. Using landscape-based stormwater infrastructure will enhance
and diversify the functions of both the separate and combined systems.

Approximately 10% of the City is served by a separate storm sewer system or is lacking
stormwater infrastructute; in most of these areas stormwater flows directly to receiving waters
without treatment. In the separate storm sewer areas, the primary reason for implementing
post-construction controls is to improve stormwater quality before it reaches a receiving
water body. These controls are aimed at removing specific pollutants of concern and treating
what is known as the “first flush”. The first flush is the dirtiest runoff, usually generated
during the beginning of a rain event; it mobilizes the majority of the pollutants and debris
that have accumulated on impervious surfaces since the last rain.

A combined sewer system conveys wastewater and stormwarer in the same set of pipes. The
combined flows receive treatment at wastewater treatment plants before being discharged
to the Bay and Ocean. Conventional separate storm sewer systems provide no stormwater
treatment, while combined sewer systems treat most urban runoff to secondary standards,
including the first flush and most additional stormwater runoff. However, when the capacity
of the system is exceeded by large storm events, localized flooding and combined sewer
discharges (CSDs) can occur. In the event ofa CSD, the system discharges a mixture of partially
treated sanitary effluent and stormwater to receiving water bodies. While these discharges are
dilute (typically consisting of roughly six percent sewage and 94 percent stormwater), they
can cause public health concerns and lead to beach or Bay access closures.

The primary reason for implementing LID measures in a combined sewer system is to reduce
and delay the volumes and peak flows of stormwater reaching the sewer system. Volume
reductions and peak flow desynchronization can help reduce the number of CSDs, reduce
flooding, and protect water quality. Post-construction controls in the combined system can
also improve the capacity and efficiency of the City’s treatment facilities.

San Francisco Stormwater Design Guidelines

To Treatment
Plant

Figure 6. Combined sewer systems (top) serve 90%
of San Francisco. Separate sewer systems (bottom)
serve 10%. Image: modified from King County

Wastewarer Management Division

San Francisco Context ® 25
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San Francisco Stormwater Design Guidelines

Mint Plaza, San Francisco, CA is an example of how LID can be integrated into an ultra-urban setting. The design includes rain gavdens, permeable paving,
and a subsurface infiltration gallery.
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4. Minimize and disconnect impervious surfaces.

Minimizing and disconnecting impervious surfaces allows designers to treat refatively small volumes
of runoff from multiple surfaces on a site, rather than treating refatively large volumes of stormwarer
that have mobilized diverse pollutants from impervious surfaces across an entire site. Disconnecting
impervious surfaces and directing runoff eo BMPs can be thoughr of as creating an obstacle course
for stormwater; it increases the time needed for runoff to travel from its source to its discharge

point, thereby increasing opportunities for treatment, flow reduction, and volume reduction.

5. Treat stormwater at its source,

Treating stormwater pollutants at their source can reduce the need to treat multiple poliutants or
higher pollutant loads further downstream in the drainage area. Trearing ar the source can result in
smaller, less costly and more effective stormwater treatment facilities.

6. Use treatment trains to maximize pollutant removal.

In most scenarios, treatment to the MEP cannot always be achieved with a single BMP. In most
cases, a series of linked BMPs called a treazment train must be used to maximize pollutant removal.
Like a series of ever-finer sieves, treatment trains clean stormwarter by running it chrough a series of
BMPs, each designed to remove specific pollutants, from large pieces of trash, o suspended solids,
to dissolved pollutants.

7. Design the flow path of stormwater on a site all the way from first contact to
discharge point.

It is important to delineate the path of travel of stormwater from its first surface conract (where it

changes from rain to stormwarer runoff) to its final discharge point after weatment. All BMPs must

have an approved overflow discharge location for storm flows that exceed the design criteria and in

case of clogging.

San Francisco Stormwater Design Guidelines
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San Francisco Stormwater Design Guidelines

Low Impact Design can be integrated into the site design process in a way that protects
water quality, contributes to the quality of the site design, and meets the stormwater
performance measures required by the Port and SFPUC.

LID is the multi-purpose integration of infrastructure, architecture, and landscape and
can be a catalyst for design innovation in all three disciplines. LID can integrate water
quality protection with improvements to the public realm, create and enhance urban
wildlife habitat, promote responsible use of water, and advance environmental education
and wartershed stewardship.

Traditional urban design goals can also be achieved through the implementation of
stormwater BMPs. Stormwater facilities can enhance the aestherics of the built environment,
increase pedestrian safety, calm trafhic, make streets and public spaces greener, and provide
structure, texture, and identity to the City’s streers and other public spaces.

Stormwater BMPs bring designers a diverse palette of paving surfaces, vegetation, and
drainage strategies, and also a new purpose that can inform design: to improve water
quality and restore ecological function.

Open space is a valuable amenity in San Francisco, now the second densest city in the

nation. LID measures can double as civic spaces, open spaces and recreational areas: a
constructed wetland filters stormwater and could be the center of a neighborhood nature

Multi-Purpose Design & 33
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Elementasy School site. The water is sufficient for year-
round irrigation of the multiple athletic fields.

LID can also be a useful tool for environmental
education when it is integrated into school curricula,
public outreach, or interpretive signs. LII} concepts can
be presented at many different levels of complexity, from
an introduction to watersheds to an explanation of the
hydrologic cycle and environmental stewardship. LID
concepts touch upon numerous disciplines, including
biology, ecology, watershed planning, engineering, design,
and resource management. The Eco-Center at Heron's
Head Park in the Bayview-Hunters Point neighborhood
is an environmental educarion center for local stndents of
all ages. Educational programs at the Eco-Center focus
on habitat conservation and community stewardship.
A collaboration between Literacy for Environmental
Justice, the Port of San Francisco, and the San Francisco
Department of the Environment, the Eco-Center includes
a vegetated roof, rainwater harvesting, photovoltaic panels,
solar hot water generation, native planting, and other
LID features. At the time of writing these Guidelines, this
project was under construction.

Lastly, LID can help the design and development
community achieve environmental performance
measures, which aim to minimize the environmental
impacts of development and provide high quality, healthy
environments. In San Francisco, both Leadership in
Energy and Environmental Design (LEED®), a green
building rating system developed by the U.S. Green
Building Council, and the GreenPoint Rated system, a
rating system developed by the non-profit Build It Green,
are being used to assess the environmental quality of
site and building design. In both systems, stormwater
management facilities can earn points toward certification.
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" 'This issue is of concern in many areas of wmn mmmmh_mno, and in particular. the

A vegetated roof and other LID features at the Feo-Center at Heron's Head Park help
illustrate sustainable design practices to studenss in San Francisco’s Bayview-Hunters Point
neighborhood.
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vegetated roofs, and rainwater harvesting can also help
project applicants earn credits in other areas.

The GreenPoint Rated system includes many measures
that are related to stormwater, although it does not propose
any quantitative performance measures for stormwater
management (Table 4). Stormwater-related points can be
eatned in the areas of site design, landscaping, exterior
finishing, and innovation in the water category. To be
considered GreenPoint Rated, a home must achieve 50
total points, with 2 minimum number of points in each
of the five environmental categories (Community, Energy
Efficiency, Indoor Air Quality, Water Conservation and
Resource Conservation). Single family projects require
at least eight points earned in the water category, while
multifamily projects require at least three points earned
in the water category. The GreenPoint Rating system
specifically encourages rainwater harvesting and water
efficient landscaping.

San Francisco Stormwater Design Guidelines

mﬁmma,omsu Foature Points
Checklist {Cafegory)
Multitarnity Ada  Protect soil & existing piants & frees 1 {Community}
ATc  Specily drought-tolerant Califomia natives, Mediterransan 1 {iWaler)
or cther appropriate specles
A7.di  Muich all pianting beds to a depth of 2 inches or greater 1 {(Water)
as per locat ordinance
ATl Amendwith 1 inch of corpost or as per soif analysis to 1 (Weater)
reach 3.5 % soil organic matier
ATel  Specify smart (weather-based) irrigation controliers 1 (Water)
A.7eil  Specify drip, bubblers, or low-flow sprinklers for all non- 1 (Water)
furf landscape areas
A7f  Group plants by water needs {hydrozones) 1 (Water)
A9 Cool site through permeable paving {minimum of 30% of 1 {Community)
site)
124 Apordion of the low-slope roof area is covered by a H{Community}
vegelated or "green” roof {25% or greater) 1 mﬁ\mwma
D.14.b.  Use caplured rainwater for landscape imigation orto fiush 4 (Wafer)
5% of tollets andfer urinais
F2a  Provide & & M manuat to building maintenance staff 1 (Energy)
E2b  Provide O & M manuat to occupants 1 (Energy)
1{Water}
Total points: 17
Single Family ~ A1.a  Protect topsoil from erosion & reuse after construction 1 {Community)
1 {Waler)
Adb  Limit & delineate constnuction footprint for maximam 1 {Water)
profection
C.1a  Moinvasive species listed by Cal-IPC are planted 1 {Waler)
Clc 75% of plants are Califoria natives or Mediterranean 3 {Waler)
species or other appropriate spedes
C4 Piant shade lrees 3 (Water;
C.5. Group plants by water needs (Rydrozoning) 2 (Water}
C.6.a.  System uses only fow-fiow drip, bubbfers or low-flow 2 (Water}
sprinklers
C.6h.  System has smart (weather-based) controflers 3 (Water}
C7 Incorporate 2 inches of compost in the top 6-12inches of 3 (Waler;
soft
Ca Muich all planting beds to the greater of 2 inches orlocal 2 (Waler}
water ordinance requiremsnt
Tofal points: 22

Table 4, GreenPoint Rated credits related to stormwater

Multi-Purpose Design B 37



R

(17 @sodmd
-[aw o vonpeluswsdwl S WoXy NI IBYI SIYIUIq
aa Jo sajdwexs pue seapl 1ago Ayl Toyley -00spUERL
ueg ur sqrssod a7 JBYI SUONM[OS UBISIP INEMUIIOIS JO
1s1] sarsusyardwon  spraord 01 ursur 10U 21z 52103y SYT,

spreddiyg rouriog
E2VBAN TIA0 IR
seary [ermieN] pue aoedg uad(y
[ermsnpuy
38} PRXIN .
[EIIUOPISY A1ISUIP-MOT]

fenuaptsay Asusp-ySryg |
15380 pue] Fuimo]
-103 aya jo yoes 1of areudordde sar8srens juowseuew
INBMUIION JVBNSO[I S2MITY Y], "UONEI0] UIALS © Jo I
-JRXEYD 213 01 ANquIUed pue A1fenb riem 10910xd Yog
01 S3STH PUE] ISIDATP S,0DSIDUBL UBS 01U] PaIeIdaiut oq ued
(111 moy moys safed Suimoyjo a1 wo suonBIST]I AU

adeospue ueqIn) SOJSDURL] UBS
o1ur (] Suneidauy

ubBisag asodingd-11ny = 8¢

SPIYILY (JPLY SMEJ UL SEV] UISSPE (070G ]
57004 Fuzusisns Jjif o7 pasi 3q ups 31 YINOUI UPII ST AIPNTAOLS J]

saut|apino ubisag illemuWIols Cls|oURLd UES



San Francisco Stormwater Design Guidelines

e .

A creek daylighting project in Zurich, Switzerland protects and improves water quality, by keeping it out of the sewer, and transforms the streetscape.
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San Francisco Stormwater Design Guidelines

Figure 9. High-density Residential

In San Francisco, high-density residential development is classified as 40 or more living units per acre. Some
defining characteristics of high-density residential are zero-lot line development, reduced, public open space,
and high levels of imperviousness. In this context, the greatest opportunities for stormwater management
reside in replacing impervious surfaces with pervious surfaces and adding green space to roofs and interior
courtyards. Ample roof space with relatively low pollutant loads provides opportunities for eco-roofs and
rainwater harvesting. Interior courtyards can accommodate landscape-based BMDPs, permeable paving, and
subsurface treatment or capture systems. Sidewalks and streets adjacent to high-density residential development
are often the nearest public open spaces available to residents. As such, they are ideal places to site stormwater
management BMPs that also improve streetscape aesthetics and provide wildlife habitat, such as biofiltration
areas, street trees, green walls, and bioretention bulbouts. All of these measures help to manage stormwater
runoff; they also reduce the volumes of stormwater generated by the site in the first place.

Downspout Discharges to Vegetated Roof to Reduce Runoff

Vegetated Roof to Reduce Runoff
Green Wall 1o Slow Runoff
Downspout Connected to Dry Well
PermeablePaving in Pedestrian Areas
Rain Garden for Bio-Infiltration
Bio-Retention Planter with Curb Curs

Downspout Connected to Large-Scale Cistern for Rainwater Harvesting

Multi-Purpose Design
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San Francisco Stormwater Design Guidelines 2

Figure 10. Low-density Residential

In San Francisco, low-density residential development refers to 24 living units per acre or fewer. Low-density
residential parcels typically include open space in the form of yards and setbacks, wider sidewalks than those
found in high-density residential, and rooftops that are more likely to be under the control of a single owner.
Low-density residential parcels therefore tend to both generate less stormwater and have more space in which
to manage stormwater than high-density areas. Diverse parcel sizes and shapes, along with variability in
building footprints, provide opportunities for site-specific stormwater management designs.

Rain Garden for Bio-Infiltration

Downspout Connected to a Rain Barrel

Cistern to Store Rainwater for Trrigation

Vegetated Roof to Reduce Runoff
Infilrration Trench
Permeable Paving

Bio-Retention Planter with Curb Cuats
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San Francisco Stormwater Design Guidelines L

Figure 11. Mixed Use Q)

Many new, redevelopment, and infill projectsin San Francisco include mixed-use areas. Mixed use development m
fosters 2 high level of activity throughout the day, resulting in an active public realm. Roofs, public plazas, :
setbacks, parking lots, and the public right-of-way are all spaces that can double as LID measures that
improve the quality of the public realm and achieve stormwater management goals. Of these spaces, roofs
generally have the lowest pollutant loads while streets have the highest. The commercial elements of mixed
use development sometimes require special attention. For example, restaurants and light industrial activities
will need to implement source controls targeting grease, litter, and other food wastes.

Vegetated Roofs to Reduce Runoff

Permeable Paving in Pedestrian Areas
Permeable Paving in Parking Areas

Swales in Parking Lots

Cistern to Store Rainwater for Toilet Flushing
Bio-Retention Planter with Curb Cuts

Green Wall to Slow Runoff

Dry Well
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San Francisco Stormwater Design Guidelines

Figure 12. Industrial

Industrial land uses in San Francisco are concentrated in the Bayside watersheds. Because industrial areas
often contain potentially polluting activities coupled with large impervious areas, treating stormwater on-
site in these areas is essential. Industrial land use is generally characterized by large, low-density structures
that provide ample space for treatment measures. Stormwater management strategies in industrial areas can
serve not only to protect water quality but also to provide high quality rest areas for workers, act as a buffer
for adjacent land uses, and maintain public access to waterfront open space where appropriate. Pollutanes
associated with industrial acrivities - chemical waste storage, for example — require special source control
strategies such as hydraulic isolation and treatment in areas where polluting activities occur.

Swales in Parking Lots

Cisterns to Store Rainwater for Vehicle Washing
Flow-through Planters to Improve Water Quality
Vortex/Swirl Separator or Media Filter

Vegetated Buffer Strip
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San Francisco Stormwater Design Guidelines B

Figure 13. Open Space

San Francisco’s open spaces provide space for passive and active recreation, wildlife habitat, and environ-
mental education. Open space areas also contribute to air and water quality protection. Some open space
areas, most notably Lake Merced, include water bodies whose health and function depend upon protection
from adjacent polluting activities. To that end, stormwater BMPs can be sited on less sensitive open spaces
to protect the more sensitive core areas. Open spaces can often accommodate larger stormwater treatment
trains that integrate stormwater management with other ecological funcrions. Because of this, stormwater
management in open spaces can make significant contributions toward restoring natural hydrology and
ecosystern health. Open spaces that are opportunity sites for LID include parks, recreational areas, school
playfields, and natural areas.

Swales in Parking Lots and Roadways

Swales to Buffer Open Space from Development

Constructed Wetlands to Buffer Open Space from Development

Cistern o Store Rainwater for Irrigation

Street Drains to Wertland via Switl Separator; Trash Area Drains to Sewer via Swirl Separator
Vegetated Roof to Reduce Runoff

Vegetated Slope to Reduce Erosion/Sedimentation
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San Francisco Stormwater Design Guidelines =

Figure 14. Piers Over Water

Piers over warter are common along San Francisco’s waterfront. They are frequently the site of redevelopment
projects seeking to adaptively reuse attractive and unique historic properties. Development on piers over
water includes a wide variety of land uses, including commercial, recreational, industrial, and maritime
uses. Because runoff from piers over water often flows directly to the Bay without the benefit of dedicated
conveyance structures, SLormwater management on piers over water requires creative infrastructure solutions.
Limited space, cultural and historic preservation requirements, and public access goals all impose additional
design constraints. The transition between piers and streetscape may provide opportunities for landscape-
based stormwater management strategies that may not be feasible on the piers themselves. In some cases,
media filtration devices may be the only feasible option for certain aspects of pier redevelopment.

Rain Gardens in the Streetscape
Cistern for Rainwater Harvesting
Detention Pond

Vegetated Pontoons for Bioltration™

Above Ground Planter for Biofiliration
Trench Drains for Conveyance

Vortex/Switl Separator or Media Filter

* See the Emerging Technologies factsheet in Appendix C for more abour vegetared pontoons.
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Figure 15. Former Shipyards

A number of San Francisco’s redevelopment areas are former shipyards. Former shipyards have a variety
of challenging conditions associated with them, such as a high water table, uncompacred fill, and legacy
pollutants from historic shipyard activities. Historic pollution can limit the feasibility of certain LID measures,
and those LID measures that are implemented will often require engineered liners to prevent mobilization
of subsurface contaminants. Despite these challenges, redevelopment of former shipyards offers significant
opportunities for innovative and comprehensive stormwater management because it often requires building

new infrastructure systems.

Vegetated Roofs to Reduce Runoff

Cisterns to Harvest Rainwater for Heating and Cooling
Rain Gardens for Biofiltration

Constructed Wetland to Buffer Water from Urban Development

Urban Stormwater Plaza/Detention Pond
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San Francisco Stormwater Design Guidelines

1o ensure consistent implementation of LID in new and redevelopment projects in San
Francisco’s separate sewer areas, the Port requires all projects disturbing 5,000 square feet or
more to comply with stormwater performance measures in order to gain plan approval.

Project applicants subject to these Guidelines will be required to complete a Stormwater
Control Plan (SCP) to demonstrate that they have met San Francisco’s stormwarer
requirements. The requirements are performance-based and are very similar to those used
in other Bay Area Cities. The stormwater performance measures for projects served by
separate storm sewer systems under Port jurisdiction require the capture and treatment

of:

Fhe flow of stormwater runoff resulting from a rain event equal to at least 0.2 inch
& q
per hour intensity; or

Eighty percent or more of the annual stormwater runoff volume, determined from s .Em mmwmm&» ing ?..&nnnm in n_um mmwmaﬁm mnoﬁ.m

unit basin storage volume curves for San Francisco. sewer area that disturb 5,000 square fect or
more of the maocbm Embn are mﬂEH& o

— caprure and: treat rainfall from 2.0, 2-inch Hun.H
Project applicants developing or redeveloping properties subject to these performance " hour event or erQ percent.or more of the

measures must complete a SCP for project approval. The SCP will allow the Port, the ............mbbﬁm.m stormwater runoff volume,” &QQBE&
SFPUC, and the Planning Department to certify compliance with these requirements. - from unit basin storage volume curves moH

The contents of the SCP are described in the next section, and a SCP template is provided 7% Sati Francisco. Disturbed area Enmmmmw
in Appendix C. ©7any movement of: carth; ora change in ﬁra

..mﬁmpbm soif cover or. the -existing. momomammg\
o ..m.mbm &mwﬁw:ﬂm mnzﬁﬂnw 5&5&9 butare
not rﬁ_mam 0} nmnmncm‘ Hm&mmv mmrbmv :
S nxnmﬁﬂc? of &&Qca oF ma_.uwﬁnsnﬁ om
& E%nmﬁocm mﬁnmmon S

muon mmo_c:mzdmﬁ

Project applicants must also ensure compliance with other stormwater regulations that
may apply to their project. For instance, construction sites greater than 1 acre are generally
required to seek coverage under the California Statewide General Permit for Stormwater
Discharges Associated with Construction Activities. Specific types of commercial and
industrial operations must seek coverage under the California Statewide General Permit for
Stormwater Discharges Associated with Industrial Activities.

Port Plan Approval &8 57



"PRAJOAUT 2T $109)J3 [eruSUITONATS YuesyjTudls J1 ssoyd Aousde sy IPUURWT Y3 UT
woford sy pesordde Lousde ferusaruroacs e Ay suosess sy oyqnd a3 03 35OPSI(T
2[qrses] 2q 01 safueyp s spury Ausde Erusw

-WIoA03 SY) Usym sornsests worediu 1o SaAlTeUISIe JO asn 311 y3nonyp swsford
ut sa8uey> Sunrmbar Aq 1uswruoriaus sy o1 sBzwrep a[qepIoat “urdyTUSS 1UAASL]

'sontanoe pasodord jo s1ape 21
uuruorAud Juedyrudis fenusiod ayy Inoqe ojqnd 21 PuE SISYEW-UOISIOP WIOFUT

101 21B
VOID 3o sesodind o1seq 2y, Ssuyaprir) 959U1 JO S9ATION[QO DY YIIM JUIISISUOD ST YOIy
‘s2nATI0R JTewrdoeadp JO s1oeduNl [RIUSIIUOIIAUS OU SZIWUTW 031 papuaiut st YOI

510edUIT 25011 2ONPSI 01 ISPIO UT SHMSEIW UOPESNIW PUE SIATBUII[E
a1qiseay jo voperuawaldury sexmbar pue sieduwy eruswuonaue aseape Aenuaiod Inoqe
uonewioul yim ongnd ayz jo sraquew pue sieyew-uoisap seprsoid sssooxd VOID
oyy, ‘speaordde osn-pue] Areuonsdsip pue suorsiep Suiuoz Surpnpur ‘suonde sPYL jo
speduwr [eIuRUIUONAUS ) arenjesd pue Anuspt 01 suonorpsun{ feoo] sarmbar VOID
-uopostord peruswuoAue 10§ syuswarmber sanueisqns pue Jernpesord yloq sesodun

MAITAIT [RITDWIUOIIAUD (VOIFD) 1Y Aery) [BIUSTITOIAUY BIUIONTED) Iy, W1A21 YOID
JO [oa2] swros 2Xmbal Os]e JjIM szuggaprns) 95943 Jo s1uswanmbar a3 o1 100lqus s103fo1d 1504

vOID

SqING 10} suonesof pasodoad
yam uepd sfeurerp = Bunq pinoys siueordde 1sford s8e1s styp 1y “Bunssw [enrwuqns-axd
ap I JOS Areurunnfaad a2t ssnostp osye [ stuediidde 1afor g “Sunesur fenruqns-aid e e
M3TADI 10] SUOHENIST[I 1230 Jo sSummerp vonesdpp ‘ue(d Suidesspue Lreuruippid anode)
a11s Areuyunpard e apraord syueordde Jeys asanbar umjo s geis wusunaeda(y Sutuuelg
My Jurwueg 105 voneorjdde yuswdopasp oy g Juofe panrurgus 3q 1SNW 7S AU,

‘9 am3L] ur umoys st s52001d ma1451 Juswdopaasp [esrd4a e 10y werBerp payrpduns
v sessanord marasT yuewrdopasp FunsIEe S 0T MITART JDS pereidanul sey 1o S

$$200J ] M1AY 1udwdoaad(J YT,

jeaoiddy uepd 1404 = 8§

ss2704d joaciddy uvd puy jonrngns JOS a4 QF 4nSty

-

nuad
UCIIONIISLOD)

)

i

=YD UEld

i 3

.

ubBisag
pajiesQ

~

+

-

Buuue|d 1o Hod

™

siacsddy LOISSILIWND

\. /
p A
SlNg PIEMUIOIS
feroiddy 10} SUB|d SIUBUSIUIEI
J0 suogipuoy pue suoesad
\.
t*
e ™
uoBUILLSIe(
Y030
\, J
L
(- sp|dwon )
pssag
L uonesddy y
£
(" uogeoyddy ueld
Huad Buueld [0AUOD) JOBMULICIS
jwgng dopaag
.
i
-
Bunesul
uoeoldde-aig
-

saufiapinn ubisag 1218MWI0IS OISIDURI] UBS



San Francisco Stormwater Design Guidelines

The CEQA Initial Study Checklist

The Phase 11 General Permit requires local municipalities to evaluate water quality effects
and identify appropriate mitigation measures when conducting environmenzal review of
proposed projects. This effort can be integrated into the completion of the CEQA Initial
Study Checklist. The CEQA Initial Study Checklist is used to determine whether a given

project will have significant impacts on the environment.

The San Francisco Planning Department’s Initial Study Checklist contains questions
that link potentially significant project impacts to requirements under the CWA and the
California Water Code:

Question 14.a: “Would the project violate any water quality standards or waste
discharge requirements?” This question evaluates a project’s compliance with
water quality standards and considers the project’s potential effect on water bodies
on the Section 303(d) List.

Question 14.d: “Would the project substantially alter the existing drainage
pattern of the site or area, including through the alteration of the course of a
stream or river, in a manner that would result in substantial erosion or siltation
on- or off-site?” This question investigates the potential effects of increased runoff
peak flows and durations.

Question 14.e: “Would the project create or contribute runoff water which
would exceed the capacity of existing or planned stormwater drainage systems
or provide substantial new sources of polluted runoff?” This question evaluates
the potential impacts of pollutants in runoff and increased stormwater flows to the
collection system.

Question 14.f: “Would the project otherwise substantially degrade water qual-
ity?” This question is the most tightly linked to the Guidelines. The intent of these
Guidelines is to ensure that projects do not degrade water quality.

Port, SFPUC, and City Planning staff will work with project applicants to ensure thart the
CEQA TInitial Study Checklist clearly articulates potential impacts that the project may
have on the quantity and quality of stormwater runoff. BMPs required by the Guidelines
will reduce stormwater impacts by controlling sources of pollution, reducing site
imperviousness, and providing for treatment facilities that retain, detain, or treat runoff.

Port Plan Approval ® 50




Teaoxdde 13(oxd ured o1 1apro ur gHg aejdures € arugns 01 paxmbai [us are YO 9pun
uotrerepa(T 2anedan Jo vopdurexy feorrodarer) v Furaroar spofor] siuswarmbsr uonednu
vOID Suied8im proae few Lom ‘os Surop g Aenb 1oem o1 swedun sanedou proae o3
SPULFPINL) FSIYA UL PAqLIDSIP soImseaw souewrofiad mremitors sy 1esw snw siwedyjdde 1oaforg

‘suonerpIsueT) Jurptizaa) Jo sSurpuny syeur 01 paau pom A7) sy ro Jueogrudis
Uey $s3 03 10edW Y3 20NPaT PIROM TBYI SSINSESUT UONESnIW IsTiwpe 01 parmbar oq
pnos 12ford ay1 uaya Kipenb sorem pue £Zojorpdy wo edurr jueoyudis Aenuaod
10 Juedyrudis B oy pmosm 123loxd ® 1yl sounwieep sisdfeur YOHD 24t 1 swoslord
Anry pesodord 1oy siusumoop YO seredard awsunreds(q Sutuue]g oospoues] ues o],

‘suoneIEpa(] sanredon pa1eSuIy pUe SYTY Fof DINIA 94 Ul pasn
aq uEd S Y3 UT PAGLISIP SIAY TILMILI0IS JO DUBUIUTEW PUE UORINIISUOD 911 10§

siu2warmbal oY YT 94 U PAPUSUTICOS] 2ITISLIUS WONESHIW Yoed 10f pannbas are ey
Sunronuowr pue suopse parmbas o seywads TYAA 24, “woneaustusduir 109{oxd Sunmp
samsestwr uonedniur paidope yum souedurod amsus 01 TN S sermbsr vOID
(L) werdord Sunsodar pue Sumronuow wonednrw e ur avedopnred o1 paambar
aq i saueorpdde 19ford ‘samseswr vonednru sspnpur waford e oy eacidde vOID ;1

aford ayp 103 sBurmerp uBisop

[euy suwidaq aueorjdde 2y 230joq pasordde pue pazspdwon aq asnwr gO§ Y, "PoTIEUY
s1 wonemadguos afosd oy souo paserdwod aq o3 pannbar aq pnom NS Areurwpid
® ‘sased yoms u eaoidde v o rond J0H§ ' awwduios o1 s[qissod oq 1o0u Aeur It
‘ureszoun st uonem3yuoo 10afoxd [euly oyl ssneveq saaneusLfe 39fo1d jo voneIApPISUOD
ay3 axmbar Lews ssaoord yHFD oY1 “YJ ur Jo uoneIRda(] sAnEdaN porednIpy ® st yons
‘Teaczdde 1aford rof pormbor ST MITAST [RIUSWIUOIIAUD JO [PAS] IUYSIY B 19T SISED UJ
"UOREIE[3(] 2A1ESaN 10 (Y1) Hodsy wedw] miuswuonauy ue jo voneredasg %
109{01d 311 JO SIDAPS [PIUSWTOIIAUS U] IZHIIDEILYD 0 APMIG [ENTU] Uk Jo UoneTedarg ¢
‘ma1ast YO woly idwaxs syaford 10y wvonduwexy [eouodorer) € jo 2ouenssy g

31401 JO 1249] yerrdordde ay1 surwnrsiap 031 WIPPIYD YO YL JO MY [

'sd2s [e19A9s Ut paralstuTIpE A[perousd st sso001d YOI 4L

teaciddy uelg 3104 m 09

saujjaping ubisa(] J21eMUWI0IS ODSIDURI] UBS



Multi-Parcel Projects

While compliance with the Guidelines is required for all new and redevelopment projects
greater than 5,000 square feet, master-planned and multi-parcel projects offer the greatest
opportunity for regional LID elements (i.e., stormwater facilities serving more than
one parcel} such as treatment wetlands, water features, and wet ponds. The Port and
SFPUC will work with project applicants who are proposing large projects to develop a
comprehensive Stormwater Control Plan (SCP} that integrates stormwater management
approaches across multiple parcels.

Requirements for a comprehensive SCP and associated Operations and Maintenance Plan
will follow the methodology for preparation of an SCP, as discussed in later sections of the
Guidelines. During CEQA review for large projects, greater emphasis will be placed on che
relationship between overall stormwater infrastructure development and the development
of specific parcels. Please contact Port staff to initiate this process.

References and Resources

Fulton, William and Paul Shigley. 2005. Guide to California Planning. Point Arena:
Solano Press Books.

Governor's Office of Planning and Research. 2005. California Planning Guide: An
Introduction to Planning in California. <http:{fwww.opr.ca.gov/planning/
publications/California_Planning_Guide_2005.pdf-.

U.S. Green Building Council. 2006, LZEED for New Construction Version 2.2.
Washington, DC: U.S. Green Building Council. <http://www.usgbc.org/>.
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San Francisco Stormwater Design Guidelines

10 ensure consistent implementation of LID in new and redevelopment projects in San
Francisco, the SEPUC requires all projects disturbing 5,000 square feet or more to comply

with stormwater performance measures in order to gain plan approval.

In separate sewer areas under SFPUC jurisdiction, applicants proposing new or
redevelopment projects that either a) disturb 5,000 square feet or more of the ground mmu_UCO _NQQC@ @3@3&
plane, or b} are subject to San Francisco’s Green Building Ordinance, are required to:

_ i Omﬁ_cmsnmmm or H&nﬁ_owanma &&E&Bm
25,000 square feet or more om the mnombm

" surface are nn@mﬂnm © Ewbmmn stormwater:
: ..cn-m:w Land n_Hm_“EMEmm activities Eo_c&nu gm .
-+ are not limited to; &mmmmmv grading; mm:ww. .
. excavarion, or mnmnmEob or Hnmymnwnbmbﬁ of ..
i p?%ﬁ,ﬁonm msnmmnn SR

Caprture and treat the rainfall from a design storm of 0.75 inch using acceptable
best management practices (BMPs); and

Complete a Stormwater Control Plan (SCP) demonstrating how the project will
capture and treat rainfall from the 0.75-inch design storm.

This performance measure is equivalent to LEED Sustainable Sites Credit 6.2 titled
“Stormwater Design: Quality Control.” The rainfall depth of 0.75 inch is the LEED-based
performance measute for semi-arid watersheds.

- ......HD mnwmmﬁa sewer mHmmv mmumumﬁmmmm Bmmﬁ
" achieve H,mmU S86.2: mmm mnBommﬁmmn

S .non%_mmbnm in.a mOHu

In combined sewer areas under SFPUC jurisdiction, applicants will be required to reduce S _”Mn novabmm sewer mmnmw, mmmrnmbﬁ Bmmn ._.
the flow rate and volume of stormwater going into the combined system by achieving mnrwnda LEED $S6.1 mmnm &nzwowmﬁmﬂn
LEED Sustainable Sites Credic 6.1 titled “Stormwater Design: Quantity Control.” 2 ooBmmmnnn ina SCP.

The SCP requirement will allow the SFPUC, the Department of Building Inspection
{DBI), and the Planning Department to verify compliance with stormwater requirements.
The Guidelines chaprer entitled, “The Stormwater Control Plan,” describes the required
contents of a SCP and also provides sizing instructions for stormwater treatment BMPs to
comply with. this requirement. A SCP template is provided in Appendix C.
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The Development Review Process

The SFPUC has integrated the review of SCPs with the
City’s development review process. All projects disturbing
5,000 square feet or more must submit a SCP A diagram
showing how the SCP fits into a typical development

review process is shown in Figure 17.

Project applicants must alse ensure compliance with all
stormwater regulations that may apply to their projects.
For instance, construction sites greater than 1 acre are
generally required to seek coverage under the California
Statewide General Permit for Stormwater Discharges
Associated with Construction Activities. Specific types
of commercial and industrial operations must seek
coverage under the California Statewide General Permit
for Stormwater Discharges Associated with Industrial
Activities.

Permit applicants that are also subject to the GBO will be
required to receive third-party verification by the Green
Building Certification Institute (GBCI), USGBC's official
accreditation and certification body; or by the project’s
Green Building Compliance Professional of Record. The
building permit application must include a complete
LEED checklist, as stipulated in Administrative Bulletin
for Chapter 13C (AB-093), which outlines administrative
procedures for meeting green building requirements (see
heep:/ fwww.sfgov.org/site/dbi_index.asp?id=89703). The
LEED Version 2.2 checklist includes Credits $56.1 and
$56.2, and applicants must indicate their intent to comply
in order to receive a building permit.

Projects that
enter via Planning

Pre~application
meeting
{Planning gives agplicant
stormwater management
requiramanis)

¥

Planning intake

San Francisco Stormwater Design Guidelines

Projects that
enter via DBI

{Planning directs applicant
o submit SCP to SFPUC)

Aw

_..m%am Draft. mov.....
Zrand Q8M Planto-

= SFPUC for. wms@a... i
. and approval. -

L

CEQA clearance

A4

Planning review

ki

Planning sets of
conditions of approval

D Planning Department (Planning)
[L7] Department of Building Inspection (DBY)
[7] san Francisco Public Utiities Commission (SFPUC)

Acranyms
BMP - Best Management Practice

CEQA - California Environmental Quality Act

GBG - Green Building Crdinance
Q&M - Operations and Maintenance
SCP - Stormwater Control Plan
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Figure 17. The Stormwater Control Plan submittal and approval process

SFPUC Pian Approval
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San Francisco Stormwater Design Guideiines

The Western Harbor, located in Malmo, Sweden, conveys and treats stormwater by implementing both parcel and block-scale surface systems that divect runoff
to vegetation and ponds, which double as amenities throughout the neighborhood. Habitat value is enbanced through the use of various vegetation types.
Photo: Andres Power
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San Francisco Stormwater Design Guidelines

The SFPUC and the Port require %m&a&@n inspections to ensure that BMPs are properly
maintained and continue to provide effective stormwater treatment.

Once stormwater management facilities are incorporated into new development and
redevelopment projects, the SEPUC and Port require periodic inspections to ensure that they
are properly maintained and continue to provide effective stormwater treatment. There are
three types of inspections under this operation and maintenance verification program: post-
construction building permit inspections, annual self-certification inspections conducted
by the property owner, and tri-annual inspections conducted by the Port or the SFPUC,
depending on who has jurisdiction on the site. The Port and the SFPUC will also inspect
BMPs in response to complaints or emergencies. If maintenance requirements identified
through inspections are not completed in accordance with the protocols described in this
chapter, the SFPUC or the Port will enact enforcement procedures.

Inspection & Enforcement
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Annual self-certification

Once BMPs are successfully built, the Port or the SFPUC
will send self-certification inspection reminders to
property owners at all sites with stormwater BMPs. The
reminder will include a submittal deadline and a blank self-
certification checklist. The property owner will perform
the self-certification inspection and digitally submit the
completed checklist and maintenance logs from that year
to the SFPUC Collection System Division or to the Port.
Wich this submitral, the property owner will propose
either approval or maintenance they will perform if there
are outstanding issues that have not been tesolved by the
submirtal date. The Port or the SFPUC will either approve
the submittal and renew the certificate of compliance or
contact the property owner to schedule an inspection.

If a Port or SFPUC inspection is necessary, the property
owner must be present and provide annual maintenance
logs. If the issues are rectified by the time of the inspection,
the certificate of compliance will be renewed.

For sites at which the property owner does not submit
self-certification documents, the Port or the SFPUC will
send a notice stating that the deadline has passed and will
contact the property owner to schedule an inspecton.
The notice will include a fee to cover the cost of the
inspection plus 2 penalty. If the inspection indicates that
there no maintenance issues requiring follow-up action,
the certificate of compliance will be renewed. A diagram
showing the annual self-certification process is shown in
Figure 19.

San Francisco Stormwater Design Guidelines
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Enforcement

For all three types of inspections, if the property owner is
unresponsive or if maintenance issues are not rectified by
prescribed deadlines, the Port or the SFPUC will carry out
an enforcement action. If an enforcement action becomes
necessary, the Port or the SFPUC will issue a warning with
a 15-day deadline for the property owner to take corrective
action and schedule a follow-up inspection. The warning
will include a fee to cover the cost of the inspection plus
a penalty. If the inspection indicates that maintenance
issues requiring follow-up action have been rectified, the
annual certificate of compliance will be renewed. If there
are outstanding issues requiring maintenance action or if
the owner is unresponsive, the Port or the SFPUC will
issue a notice of violation stating that the property owner
will be fined. Fines will be levied based upon Article 4.1
of the San Francisco Public Works Code.

If the issues have not been recrified by the end of 25
days, the Port or the SFPUC will perform the required
maintenance and will bill the owner for the fine plus the
cost of the work. If the owner does not pay the fine and
the bill within 30 days, the Port or the SEPUC have the
option to initiate lien proceedings against the property.
A diagram showing the enforcement process is shown in
Figure 21.

San Francisco Stormwater Design Guidelines
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San Francisco Stormwater Design Guidelines

The Port and SFPUC require submittal of a Stormwater Control Plan (SCP) with every
development application for discretionary planning approval in San Francisco for all

projects disturbing 5,000 square feet or more of the ground plane.

The Port and SFPUC require the submission of a Stormwater Control Plan (SCP). The SCP will allow the
Port, the SFPUC, and the Planning Department to review projects that are subject 1o the Guidelines and ensure
compliance with them. SCPs must be reviewed and stamped by a California licensed landscape architect, architect,
ot engineer.

Project applicants must complete each of the following elements in their SCPs to be eligible for project approval:

. Characterize existing site conditions

. Identify design and development goals
. Develop a site plan

. Develop a site design

. Select and locate source controls

. Select and locate trearment BMPs

. Size treatment BMPs

. Check against design goals and modify as necessary

e e B e I R T N o R

. Develop an operations and maintenance plan

10. Compile the Stormwater Conerol Plan

Although the elements of the SCP are presented as a series of steps, in practice they should be iterative. For example,
although site design comes before BMP sizing in the SCP checklist, BMP sizing results may require designers to
make changes to the original site design. The following section provides an overview of each element of the SCF,
illustrated by a conceptual drawing. An example of a completed SCP is included in Appendix C

The Stormwater Control Plan
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San Francisco Stormwater Design Guideiines

and existing low-lying areas present opportunities to implement
BMPs that reduce or eliminate the need for pumping or other
mechanical conveyance, a savings in both installation and long-
term operation costs.

Constraints might include impermeable soils, a high warer table,
contaminated soils, geotechnical instability, existing utilities,
and historic and cultural resources. Site-specific percolation tests
and other geotechnical investigations by a certified engineer will
be needed to ensure the most effective design solutions.

Step 2

Identify design and development goals

Every project applicant will begin the design process with a set
of goals that will impact stormwater management requirements
for the site. The program, density, and intensity of Jand use on
a site present both opportunities and constraints for stormwater
management. A project applicant intending to build a mixed-use
development with high-density housing in the Bayview-Hunters
Point neighborhood will approach the design process differently
from a project applicant seeking to develop an industrial facility
on a watetfront pier. The former might use stormwater to define
the character of the public realm and create water features in
community open spaces. The latter might use stormwater in
cooling towers and wash-down areas to offset potable water use.

The Stormwater Control Plan = 77
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Goal 2: Preserve natural drainage patterns and topog-

Encourage high-density, transit-accessible development.
Encourage clean-up and reuse of brownfield sites.

Look at each site as an opportunity to protect, enhance, or
create wildlife habitar.

raphy and incorporate them into site design.

Daylight historic watercourses and make them a central
element of site design.

Design stormwater BMPs to take advantage of existing
slopes and drainage paths.

Minimize re-grading and soil impacts.
Prioritize the use of infileration-based BMPs where soils,
groundwater, and geology allow.

Goal 3: Minimize and disconnect impervious surfaces.

Design compact, multi-story structures, as allowed by ap-
plicable zoning regulations.

Cluster buildings to reduce the length of streets and
driveways, minimize land disturbance, and protect natural
areas.

Dresign narrow streets and driveways, as allowed by the
local jurisdiction.

Use landscape and permeable paving materials rather than
traditional hardscape. Plazas, sidewalks, driveways, streets,
parking areas, and patios can be constructed from materi-
als such as crushed aggregate, decomposed granite, turf
block, unit pavers, porous asphalt, or pervious concrere.
Install vegerated roofs to reduce runoff from buildings.
Minimize parking lot footprints and impacts by building
structured parking with alternarive roof uses and design-
ing compact parking spaces and space-efficient circulation
patterns.

San
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San Francisco Stormwater Design Guidelines

Step 5

Select and locate source controls

Everyday activities such as recycling, trash disposal, and vehicle
and equipment washing generate pollutants such as trash,
sediments, oil and grease, nutrients, pesticides, and metals
that can be mobilized by stormwater runoff and carried to
receiving waters. These pollutants can be minimized by applying
source control BMPs. Source control BMPs prevent pollutant
generation and discharge by controlling pollution art its source,
of, at a minimum, limiting pollurant exposure to stormwater.

Source control BMPs include both structural fearures and
operational practices. Typical structural source control BMPs
involve covering, berming, or hydraulically isolating a potential
pollutant source area.

Operational source control measures include routine pavement
sweeping and substiruting traditional materials with those thar
are less toxic; for example, replacing traditional anodized chain
link fencing with vinyl coated fencing,

Specific requirements for land uses and activities that will need to
implement source control measures are found in Atrachment 4
of the Phase II General Permit (htep://www.waterboards.ca.gov/
water_issues/ programs/stormwater/docs/final_attachment4.

pdf). The Fact Sheets (Appendix A) include a list of resources
for source control measures. Form A of the SCP (Appendix C)
guides the project proponent through the source control BMP
selection process.

The Stormwater Control Plan B 381
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San Francisco Stormwater Design Guidelines

Select and Locate Treatment BMPs

Site design and source control make significant contributions to
effective stormwater management. But achieving treatment to
the MEP also requires the implementation of treatment control
BMPs. The selection of stormwater treatment BMDs is guided
by existing site conditions, design and development goals, and
the pollutants of concern for the site.

The two-step BMP selection process outlined here will help
project applicants to identify a suite of site-specific treatment
BMPs. The first step is to use the BMP Decision Tree (see Figure
22), to identify BMPs that are suitable for a given site. The
second step is to narrow the list of suitable BMPs to the ones
that target the pollutants of concern that have been identified
for a given site.

The BMP Decision Tree

The BMP Decision Tree will help project applicants use site-
specific information to select the BMPs that are most appropriate
given the conditions at their site. BMDPs that are not suitable will
be eliminated from consideration.

The BMP Decision Tree prompts the project applicant to consider
specific site characteristics that affect BMP design. The answers
narrow the field of appropriate BMPs. On-site percolation tests
and geotechnical investigations must be done during the site
analysisto determine whether infiltration-based BMPs are feasible
for the site (for instance, is there adequate depth to groundwater,
which for most sites will be 10 feer). However, infiltration-

The Stormwater Control Plan B 83
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San Francisco Stormwater Design Guidelines

Is th {
s there a use for YES ls demand greater than | YES 0 lone or

stormwater at or near | way | Estimate ameauu e me? ; u
the site? the target volume? | ==3{ " with other BMPs

No |
NO

m_:mﬁm__ cistern and mm_mﬂu
Is there adequate

additional measures
Is infiltration feasible? Iw_yw.!* depth to groundwater NO > Dn not use
if underdrained? Infiliration Measures

YES w YES
h.l mzomcam ::am_dﬁmm:_e:mw

YES Do not use:

NO Pervious Pavement
. 2
Is the slope > 10%7 === Can the site be terraced? > Infiltration Trench/Basin

Wet Pond/Wetlands

_<mm Vegetated Swale

NO
ﬁl mzomcam c:amawmm:\mnmw

YES NO Do not use:
. Vegetated Swale
?
Is the mmonm 5-10%7 |====| Can the site be terraced” - 4 Buffer Strips

NO

“<mm
HI mmomcam %amawmmnanm_w

Al other measures
are available

Figure 22, Stormwater BMP Decision Tree
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San Francisco Stormwater Design Guidelines

Treatment Control Metals Sediments Trash and mem se Bacteria Organics Nutrients
Infiltration
Dry Well @ ] @ @ @
Infiltration Basin @ G O, L ] ] @ @
Infiitration Trench @ G, G, L @ @ &
Permeable Pavement @ @, G, O = @ e
Detention
Constructed Wetland ] 9, 3, L @ @ @
Defention Pond @ @, G, @ @ @ O
Defention Vaulf O @ O @ O O O
Wt Pond ] ®, O, ® @ ® @
Bioretention
Flow-through Planfer @ 6, Q, ] & @ @
Rain Garden ] ®, g, ® @ L] @
Biofittration
Vegetated Buffer Strip ® $, @, @ O @ O
Vegelaled Swale @ @ O ] O ™ O
Media Filter ® @, 8, L ® ® ®
Sand Fitfer @ & @ @ @ @ @
Vegetated Rock Filter @ ®, G, @ @ @ @
Swirl Separator O ® ® @ O O O
Water Quality Infet O @ @ @ O O O
. Drain Insert @ @ @ @ ] Q O
Retention
Rainwater Harvesting™

O Low @ Moderale @ High » Requires Pre-reaimant

*Rainwaler Harvesting does not provids stormwaler treatment. However, It prevents pollited stormwaler from reaching recelving water bodies.

Table 7. BMPs thar capture or treat pollutants typically found in stormwater runoff-

The Stormwaser Control Plan 8 87
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San Francisco Stormwater Design Guidelines

) ~Case Study: BerlinIreatment Train
O Green Ry . - The design for Potsdamer Plarz, one of Berlin’s most
; - - important “public  squares, includes ‘a  stormwater .
@w«. UPE WATER FOR . ..ﬂow..nﬁwmw.._.... ﬂ.,mE ‘that . .uses . multiple’ “stormwater
TOUET FLUGH N6 - mapagement " strategies ' (indoor - ‘use, storage,
ogeAow o Diofiltration, and outdoor use) to control both the:
PNER " quality and the volume of stormwater on-site. The roofs
- of the development, some of which are vegerated roofs -
L “and .mon. of which are .Rm&ﬂob.mr _Wm?mmn.ﬂ&bémmaﬂ. -
" to. be used in the buildings for roilet flushing and
¢ oo irrigation. During large storm events, five underground .
L .nmmﬁ.mwmm .mmc.mm..mﬁzﬁwﬁnw.wp@ .&.J.mb ..&mm.mm..wm.&.o&%_ into.
" +a series of pools and planted ‘biotopes” for .mm..ﬁmmow........
" In the summer months, additional filters can be added
*.to remove algae. Treated rainwater then flows through
- a very popular ourdoor waterscape where employees' -
- and visitors gather. Like San Francisco; Berlin hasan -
‘average annual rainfall of 21 inches. o i

PiIoLOSLAL-
FiluTer

(B UNDERGEOUAD  \NPARLING UNDEL
CizarER OeeRy

~ Treatment Train Principl

" Think of each element in a treatment train asa separate
fanctional unit, L
o Before adding additional elements 6 a treatment train,
4 analyze their performance relative to previous BMPs
- . in'the tain. If the expected warer quality benefits are”
. limited, the increase jn cost may ourweigh the benefics. -
Do not alter or remove design measures used to reduce
© the size of stormwater treatment measures. without
. a comresponding resizing of associated.” stormwater
. © % rreatment BMPs, otherwise the capacity of the BMPs
el ene e il belexceaded, s

The Stormwater Control Plan i 89
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San Francisco Stormwater Design Guidelines

A rain gavden ar Glencoe Flementary in Portland, Ovegon reduces stormwarer flows to Portland’s collection system.

The Stormwater Control Plan B 97
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pollutant removal depends on the volumetric capacity of the BMP These performance
measures are 2dapted from the General Permir.

Project applicants should determine which sizing criteria apply to each BMP and size the
facility accordingly. Many BMPs can be designed to attain both flow-based and volume-
based stormwater management goals, but they are most often categorized as one or the
other (see Table 8).

Flow-based Sizing

The recommended method for hydraulically sizing flow-based treatment BMPs is the
Uniform Intensity Approach and is used in conjunction with the Rational Method for
estimating stormwater flows. It is also described in the CASQA 2003 Stormwater Best
Management Practice Handbook New Development and Redevelopment. Automated
electronic sizing spreadsheets can be found ar www.sfwater.org and www.sfport.com, and

are described in Appendix B. The Rational Method is used as follows:

1. Ydentify each drainage management area on the site. A drainage management area is
a discrete area or subwatershed. The runoff from each drainage management area will drain
its own treatment control BMP{s}. The steps below should be applied to each drainage
management area.

2. Determine the area in acres (A) of the drainage management area thar drains to the
proposed BMP(s).

3. Assign a Runoff Coefficient, or C-factor, to each land surface in the drainage
management area. The C-factor describes the percentage of runoff generated by different
types of surfaces during rain events. Surfaces that produce higher volumes of runoff, such
as concrete, have relatively higher C-factors, while surfaces that produce lower volumes of
runoff, such as landscaped areas, have relatively lower C-factors. Table 9 lists established
C-facror values for each land surface.

4. Calculate the Composite C-factor (C), a weighted average of all the C-facrors for all
the surfaces in the drainage management area. Multiply each C-factor by the area of the
surface it applies to. Add the results and divide by the total site area.

________m moé.,mmmma m_NB@
: ﬁﬁ mnmﬂobmm gﬂ%om p10_>
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p moﬁ 5 mﬁw\mnnobm

C= nogmomnn Emom no&mﬁﬂm
Anom%ow:n C- mmnﬂomv

m ..n mm:pmmm intensity in inch/hour
. (0.2 Eor\ra RSSBQ%&

._.”.,P nwmmEmmm area E acre

Type of Surface Typical Range mmnom“. M.Ma%a
Asphait 0.7-085 0.8
Concrete 0.8-095 0.8
Brick 0.7-085 0.8
Roofs 0.75-09 085
Pervious Concrefe 01-03 0.2
Pervious Asphalt 01-03 0.2
Paving Stones 0.1-07 04
Grass Pavers/Turf Blocks 0.15-06 0.35
Lawns and Grass:
sandy soil, slops <2% 0.05-01 0.08
sandy soil, slope >7% 0.15-0.2 017
heavy soil, slope <2% 0.13-0.17 0.15
heavy sofl, slope >7% 0.25-035 0.3
Landscaping 0.15-0.3 0.2
Crushed Aggregate 0.15-0.3 0.25

Table 9. Typical runoff coefficients
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5. Use a design rainfall intensity (i) of 0.2 inch per hour. This intensity represents rwice
the 85th percentile hourly depth, which can be derived by ranking the hourly depth of
rainfall from storms over the period of record. The General Permit specifies that, for water
quality protection, the design rainfall intensity be equal to or greater than twice the 85th
percentile hously depth.

Q = CiA yields the design flow rate (Q), in cubic feet per second, that a BMP must
accommodate to meet the performance measures. For more information on sizing fHow-
based treatment BMPs, see the Fact Sheets in Appendix A and the sizing spreadsheets in
Appendix B.

Volume-based Sizing

The recommended method for hydraulically sizing volume-based stormwater treatment
BMPs is based upon a goal of 80% annual stormwater volume capture within a 48-hour
draw-down period. This method is further described in CASQA’s 2003 Stormwater Best
Management Practice Handbook New Development and Redevelopment, which is
available at www.cabmphandbooks.com.

“The following steps explain how to calculate each variable.

. Identify each drainage management area on the site. A drainage management area is
a discrete area or subwatershed. The runoff from each drainage management area will drain
its own treatment control BMP(s). The steps below should be applied to each drainage
management area.

2. Determine the area in acres (A) of the drainage management area that drains to the
proposed BMP

3. Calculate the Composite C-factor for the drainage management area using the method
described in steps 3 and 4 of the flow-based sizing section.

4. Use the composite C-factor to interpolate a Unit Basin Storage Volume value {in
inches) from the unit basin storage volume curves in Figure 23. Interpolate between the
reference C values as necessary to determine a Unit Basin Storage value. A 48-hour draw-
down time is recommended, unless soils at the site are coarse.

: ﬁw:n mﬁﬂn mmommmo <o~=m=n mrn mammr om
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<o_g3m wmmma mﬁ:@...

wgw Omwmsnn <c_¢mﬂo =
mgw Ugmmo bnn» X GEH m»mE mno_.mwo Q&Eg

..aﬂpamm”_..
L BV Oawﬂﬁn.ﬁumﬁﬂ.n =the volume of water &ww” .
+ 7 the BMP must caprure to. achieve noﬁmrmwnn ﬁﬁw
e ﬁmﬁ 4&%9??&& mmmmoa.mmbnm Bmmmﬁmm. :

S wgmw Un»ma»mm bhnm = ﬁrn nomﬁnvmmmm E..mEmwa

m:,nm m0m mrn wgw

“rainfall; in inches, that is related to a wahngmmmm om
*“ annual runoff ¢ caprure, It is determined for vasious:
. ...:,:Sm nonmmnﬁba mSB raﬁozn& S_wmm: Rnoaw

Rainwater harvesting is a volume-based BMP that can
be used to collect water for various types of industrial
operations, resulting in reduced utilizy costs.
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“BMP Fact Sheets” in Appendix A and the sizing spreadsheets
in Appendix B also contain information pertinent to sizing
volume-based treatment BMPs.

Project applicants in combined sewer areas under SFPUC
jurisdiction must achieve LEED $86.1 to reduce the flow and
volume of stormwater into the collection system. SFPUC staff
is in the process of creating additional guidance for achieving
$$6.1. In the meantime project applicants are encouraged to
consult LEED for New Construction Version 2.2 and contact
Urban Watershed Management Program staff if necessary.

Step 8

Check against Design Goals and Modify
if Necessary

After site design, source control, BMP selection, and BMP sizing
are completed, project applicants should review the original
design goals and evaluate whether they have been achieved. If
not, an iterative design process that may include BMP relocation
or resizing can ensure that the project achieves its design and
development goals and complies with stormwarer treatment
requirements.

Atthis stage in the design process, there isa general understanding
of how the runoff will move across the site, source control
measures have been identified and locared, treatment controls
have been selected based on site conditions and pollutants of
concern, and target water quality volumes and flow rates have
been calculated. ‘The next task is to locare and size the actual
treatment controls. Sizing tools for each trearment control are

San Francisco Stormwater Design Guidelines
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San Francisco Stormwater Design Guidelines

2, Identify applicable maintenance requirements for each stormwater control at
the facility and list the requirements into the SCP. The SCP must identify any title
transfers, lease provisions, or maintenance agreements that will be executed before
construction is complete.

3. Develop an Operations and Maintenance Plan {O&M Plan) for the site incor-
porating detailed requirements for each treatment and control BMP at the facility.
The O&M Plan must be submitted before the building permit is finalized and
a certificate of occupancy is issued. Any necessary agreements must be execured
concurrent with submittal of the O&M Plan.

4, Maintain the facilities from the time of construction until ownership or lease is
formally transferred.

5. Formally transfer operation and maintenance responsibilities to any new owner,
occupant or lessee. The transfer will require the new owner, occupant, or lessee
to maintain facilities in perpetuity and comply with Port and SFPUC seif-
inspection, reporting, and verification requirements.

Mulching is an important part of BMP maintenance.

Designing to Minimize Maintenance

Streamlined maintenance and maximized performance can be achieved by considering the
following design features:

Use pretreatment systems to remove coarse sediment and litter, particularly for infil-
tration systems. Pretreatment systems can also reduce the velocity of flows entering
the treatment BMP, reducing wear on the BMP and extending its useful life.

Use deeper rooted vegetation in conjunction with infiltration BMPs. Good root
structure helps to maintain soil porosity and reduces the maintenance needs of the
BMP For a list of recommended vegetation species, see Appendix D.
Whenever possible, select BMPs that do not require slow-release control structures.
Such structures can clog and require periodic inspection and maintenance.
Stormwater facilities that are above-ground are more likely to be visible and there-
fore receive maintenance. .
Regular inspections are required in order to maintain the effectiveness of treatment control
BMPs. Inspection and maintenance activities can be divided into two functions:

The Stormwater Control Plan M 99
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N San Francisco Stormwater Design Guidelines

Low impact design (LID) offers an important opportunity to integrate San Franciscos
native landscape into ongoing urban development, creating ecologically significant patches
- of habitat that also function as stormwater management facilities.

Using native plant species in stormwater swales, vegetated roofs, constructed wetlands,
: and other stormwater best management practices (BMPs) not only creates local habitat
- and ecosystem. value but also offers the potential to save money, energy, and often time for
developers and homeowners. Because native species are uniquely adapted wo San Francisco's
Mediterranean climate, they generally require less warter and maintenance—fertilizer and
pest control-—than other, more traditional plant species used in landscaping. In addition,
native landscapes require fewer if any pesticides, can reduce fire hazard, support native
wildlife, and create a distinctive sense of place unique to the San Francisco Bay Area.

) The following vegetation palette complements the “LID Native Plant List for San

Francisco,” published by the California Native Plant Society (CNPS) and accessible at
; http://stormwater.sfwater.org; the “Shoreline Plants: A Guide for the San Francisco Bay,”
: published by the San Francisco Bay Conservation and Development Commission; and
b existing Bay Area native landscaping guidebooks by providing detailed descriptions of
- plant species appropriate for the San Francisco Bay Area. The list may include several
’ native plant species that are currently extirpated (X), endangered (E), threatened (T), and
rare (R). A species is considered native when it has existed in an area prior to the influx of
Europeans. According to the California Endangered Species Act (CESA), a species listed

Vegetation Palette ® 1
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San Francisco Stormwater Deasign Guidelines

Mulch

Mulching is the application of organic or inorganic materials to the surface of the soil
around plants. Mulching maintains soil moisture levels berween watering, prevents the
growth of weeds, and reduces the risk of soil compaction from foot traffic or heavy rains.
Organic mulch, such as wood chips and chopped green waste, contributes nutrients to
the soil as it breaks down. Generally, two to four inches of mulch applied around the
root zone of each plant is sufficient. It is important to not mulch near the plant crown to
prevent fungus and disease, as many native species are extremely sensitive to crown burial.
Inorganic mulch, such as gravel, pebbles, and decomposed granite, are well-suited for
chaparral, wildflower, and desert plantings that suffer in moist conditions.

Water

California native plants are adapted to San Francisco’s Mediterranean climate and can
often tolerate long periods of drought. Enduring the summer, dry months requires a
well-established, deep root system. Less frequent, generous applications of water allow
oxygen to re-enter the root zone and promotes the growth of a substantial root system.
Most native plant species thrive with a low-frequency, long duration watering schedule.
Irrigating plants as they establish prevents stress, helping plants to deal with pests and
disease. It is important to group plants with similar water needs to ensure plant health and
reduce excess runoff.

Natives are best planted in the fall, winter or early spring. Winter planting mimics natural
plant establishment cycles, thereby minimizing plant stress. In the summer, dry months,
many native plants go dormant—maintaining their size and shape and ceasing to produce
new growth. Curt back on watering for well-established plants in the summer months.
Generally, a plant is established after two to three years or when the plant has doubled or
tripled its size from the time of its planting.

Efficient irrigation practices rely on determining both when to apply water and the proper
quantity of water required to ensure plant health. To assist landscape managers in efficient
irrigation practice, the University of California Cooperative Extension and the California
Department of Wazer Resources published A Guide to Estimating Irrigation Water Needs
of Landscape Plantings in California. 'The guide includes calculation methods to estimate
landscape irrigation demand based on local climare, site conditions, and plant species. The
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Native plants have a critical role in the support of local wildlife. In a study on the effects of
landscaping with native plants versus non-native plants in a suburban context, researchers
of the Department of Entomology and Wildlife Ecology, University of Delaware, found
that native landscapes supported significantly greater butterfly and bird populations.
Evidence cited in the study showed that 90% of insect herbivores, an important food
source of terrestrial birds, required native plant species to reproduce. The results of this
study empower property developers and owners to make landscape choices that can
promote habitat biodiversity, support local wildlife, and enhance environmental quality
while partially mitigating for the loss of habitat associated with development.

Additional Landscaping Resources

Several resources for landscaping best management practices include the Bay-Friendly
Landscape Guidelines and the Sustainable Sites Initiarive.

The Bay-Friendly Landscape Guidelines, published by StopWaste.Org (a joint project of
Alameda County Waste Management Authority and Alameda County Source Reduction
and Recycling Board), describes practices for sustainable landscaping that are inspired by
natural systems where nothing goes to waste: inputs are limited to available site resources,
and species diversity suppotts landscape stability. The Guidelines offers methods for
reducing and reusing waste at the site, maintaining soil health, supporting native flora
and fauna diversity, and minimizing environmental impacts in the construction and
maintenance of Bay Area landscapes. A scorecard to rate projects, as well as additional
resources and references for best management practices are included in the Guidelines.

The Guidelines makes the direct connection between landscaping practices and the
hydrologic cycle. Landscaping practices that maintain soil quality through mulching,
composting, and reducing or eliminating the use of chemical fertilizers and pesticides can
increase the capacity of the soil to infiltrate stormwater runoff, store water and nutrients to
support plants, facilitate groundwater recharge, and filter pollutants.

3

Several requirements to qualify as a “Bay-Friendly Landscape” follow: applying recycled
mulch to a2 minimum depth of three inches for all soil; diverting 50-percent of landscape
construction and demolition waste; eliminating species that require shearing; eliminating
all invasive species listed by Cal-IPC; specifying that 75-percent of planss shall be California
natives, Mediterranean, and/or climate adapted plants requiring little to no summer water;

San Francisco Stormwater Design Guidelines

Acer macrophyllum (Big Leaf Maple).
Photo: Barbara Eisenstein
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San Francisco Stormwater Design Guidelines

Vegetation Palette

The following vegetation palette combines data from several plant databases and major
reference books to create a diverse palette specific to the San Francisco Bay Area. The
plants can be combined with Mediterranean and non-native plants not listed, depending
[ on their growing conditions and cultural requirements. The criteria for including plants in
the Guidelines include the following characteristics:

. Well-suited to specific BMPs

P . Arrractive to wildlife and beneficial insects

p—— .& . Locally appropriate

— Plants are listed by both scientific and common names and plant type. The palette includes
- information on cultural preferences: soil, water, sun; native status; bloom time and color;
— and habitat value. Several lists of plants that follow the able of plants highlight the
. following: species adapted to LID, species of concern, species adapted to clay soils, species
W that flower, and species with habitat value.

Eschscholzia californica (California Poppy).

Photo: Barbara Eisenstein
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San Francisco Stormwater Design Guidelines

Legend: *- native to California; ** - included on the CNPS list, native to San Francisco; | - included on the San Francisco Bay Conservation and Development Cormission; X - extirpated; E - endangered;
T - threatened; R - rare; SLC - species of local concem
Scientific Name Common Name Piant ByP Soil Water Sun | Status | Bloom time; Habitat Value Notes
Type Color
= =

5 & 5 g z b=
E.EtES g 2.5 ER -
PE2EE S o §8 E 529 & TE

ESEE R R RN Eggics

Aoz xoloe=S8EeE8s TEBRBF&

Abronia umbellata™ Pink Sand Verbena perennial N SLC white f pink does well in poor soils

Acer macrophyum® Big Leaf Maple ireg . ele clojsi/nls alale SIC Spring; yellow » ™ 1o salinity tolerance

Acer negundo® Box Elder ires ojo 6ia eioic ele Summer - Fall; . ™ does welt in poor soils

yeliow-grean

Acer rabrum Red Maple free 20/ 0 0 aisia e v e|ale ole Spring; light brown | & ° limited success in San

/ reddish Francisco

Acer saccharinum Silver Maple iree ejo olelsicic|s|e| |a|e ) Spring; green’/ | . aggressive roots are hard

yeliow on sidewalks and sewers

Achillea millefolium™ Yarrow shrub @ ele ® @ Summer - Fall; alalole ground cover

mutti-colored

Acorus gramineus Sweet Flag grass ° @ ° sle|e rich soif

Adiantum jordani* California Maidenhair fern ° ° ol ] sl SLC

Farn
Aescuilys californica™ California Buckeye, iree ° 8o ® eiels SLC Summer; white 'Y .le prefers well-drained soil
California Chestnut

Agrostis exarata™ Bentgrass grass ) slo|s . ° *

Agrostis halliif Half's Bentgrass grass » .

Agrostis paliens™] Bentgrass g1ass sieie ele fawn substitute, good in
iurf-black pavers,
reguires water fo stay
green through summer;
iolerates poor soils

Alnus spp.*% Alder free ejlein o . si0ie olale elele * »

Amsinckiz lunass Beniflower Fiddleneck annual ' Spring; yellow

Aquilegia formosa™ Westemn Columbine perenpial e 9 ele|ols e SLC * ejlsise

Arabis bigpharophylla® Coast Rockeress; Rose perennial e ™ SLC rose ™ ' requires good drainage

Rockeress
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San Francisco Stormwater Design Guidelines

Legend: *- native to California; ™ - included on the CNPS list, native to San Francisco; 1 - included on the San Francisco Bay Conservafion and Development Commission; X - extirpated; £ - endangered;
T - threatened; R - rare; SLC - spacies of focal concern

Scientific Name Common Name Plant BMP Soil Water Sun | Status | Bloom time; Habitat Value Notes
Type Color
£%
25 E
<5 & 5 2 3 B
S EEEE g g _% ER
s E= HE 88 HSze B8 T E
£ZE8c5 5752328283 Spg8cs
FhRAEzCrhncoIRnes 88285 TEAADBTD

Baccharis salicifolia iule-fat shrup ale slele [ . Spring; yeliow 'Y 'Y intoferant to shade

Betula spp.* Birch tree s ojola o 0 e ® ° . N nat good for lawn of near
parked cars

Bouteloua dactyloides Buffalo Grass grass a9 ° e ale ele Summer,; yellow

Bromus carinatus*™¥ California Brome annual o ole ele ol ® @ ™ °

Calamagrostis Pacific Reedgrass grass @ sieininie oo e S5C

nutkaensis™

Calystegia purpurata Morning Glory ving @ ale raquires well-drained soil

Carex comosa Bristly Sedge; Longhak grass s ejoje e 0 e Summer; green ° ®

Sedge

Carex densa* {Dense Sedge Grass eiolslols eini 0o » SLE . .

Carex praegracilis Clustered Field Sedge grass ) o clo oioiele sle Spring; green ™ ™ no salinity tolerance; can
be used as lawn
substitute

Carex tumuicola™ Berkeley Sedge; Slender  grass ) eisioie ° » 'y lawn substitute

Sedge
Carpeniaria californica  Bush Anemong; Tree shrub eie ele
Anemone
Carya illinoinensis Pecan tree sejoieieie o siele . ™ no salinity tolerance
Carya ovata Buftonbush; Shaghark tree esioie/sie o 9 elele e o Spring; yellow no salinity tolerance
Hickory

Casuarina spp. She-oak tree eloio/eio o @ ® ejole good screen

Ceancthus ‘Jutia Phelps’™  Julia Phelps Ceanothus  shrub o ¢ sioiaie . @ Spring; biue ® o|eieie; preferswel-drained soils

Cerastium arvense” Field Chickweed perennial ole 8Le white

Cercis oocidentalis® Western Redbud tree ° ¢ o elsie sie|ole Spring; magenta/ | e . ® excellent for seidom-

white watered banks

Chenopotium California Goosefoot perennial ® ® SLG

californicum*

Vegetation Palette 2
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San Francisco Stormwater Design Guidelines

Legend: *- native fo California; ** - included on the CNPS list, native to San Francisco;] - included on the San Francisco Bay Conservaiion and Development Commission; X - extirpated; £ - endangered;
T -threatened; R - rare; SLC - species of locai concern

Scientific Name Common Name Plant BMP Soil Water Sun | Status Bloom fime; Habitat Value Nofes
Type Color
£ g
3= £
c%5E Bl 8 3 =
S.5288 «E 25 5 g2
o= &= ~ 3 = o =
855558525288 Sigite
ATl €80 3Ivie 2 30jea T EmAET@
Eleccharis Creeping Spike Rush; grass ¢ oo e SLC
macrostachya™ Pale Spikerush; Wire
Grass
Elymus glaucus™ Blue Wid Rye grass sloiele ol * ®
Epilobitm canum spp. California Fuchsia; shrub ol e . . I Spring; red * .
canum” Hummingbird Trumpet
Equisetum hyemale* Scourgrush Horsetail; perennial (o] @ siois|els ® Spring; white drought folsrant but
Scouring Rush thrives in moist soils
Erigeron foliosus var. San Francisco Leafy perennial SLC 'Y ®
franciscensis” Fleabane; Franciscan
Erigeron
Erigeron glaucus Seaside Daisy; Seaside  perennial ™ ® *ie ]
Fleabane
Eriogonum fasciculaium?  Cafifornia Buckwheat shrub e v slels Fall; pink/white ) ™ erosion control; infolerant
{0 shade; prefers well-
dradned soils
Eriogonum giganteum  St. Catherine's Lace shrub olele Summer; white/ | o ' prefers well-drained soils
lavander
Erogonum atifolium™] Coast Buckwheat shrub . ole ®
Eringonusm parvifolium® Dune Buckwheat shrub ® ela . prefers well-drained soils
Erysimum San Francisco Walflower  perennial SLC ® ° requires good drainage
franciscanum™
Eschscholzia californica¥  Calfifornia Poppy perennial s einie o ele slals ™ Spring - Summer; | » no salinity tolerance
yellow / orange
Eucalypius citriodora Lemon-scanted Gum free ele eioje 0l olale 'Y Year-round, while | e @
Eucalypius erythrocorys Red-cap Gum tree oo oivle|e [3E3R) . Year-round; yaliow | e »
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San Francisco Stormwater Design Guidelines

Legend: *- native fo California; ** - included on the CNPS tist, native 1o San Franciseo; T - ingluded on the San Francisco Bay Conservation and Development Commission; X - extirpated; E - endangered,
T - threatened; R - rarg; SLC - species of local cencem

Scientific Name Common Name Plant BMP Soil Water Sun | Status | Bloom time; Habitat Value Notes
Type Color
£E
28 z
5 & 2 3 2 z
£.582¢8 g 2.4 T _F
22 E S8 EE (52 Ee T E
$E8S 521862382288 Z88fEse
GoazrecZolBe=238285 PE2RIFE
Grindelia hirsutula vas. San Francisco Gumplant,  shrub slele ¢ % 0o SLC
mariima Coastal Gumweed
Helianthus annuus Common Sunflower annuat ele * ® Summer - Falf; * ¢ie Fragrant; medicinak; used
yellow / red for fuel
Heliotropium Seaside Heliotrope; Salt annuaf ole oo . SLC Spring; white ™ . high salinity tolerance;
curassavicum® Helioirope intolerant 1o shade
Hetferomeles arbutifofia™  Toyon shrub ® ® ® * ° o0 Summer; white @ ¢ | ®| goodscreen
Heuchera micrantha” Crevice Alumroot perennia ° e e e SLC Spring - Summer; | e ® grow best in well-
white drained, humis-rich soil
Hordeum Meadow Barley arass sieolale ole|es @ . Spring; purple ® tolerates poor soils
brachyantherum™]
Iris douglasiana™ Douglas Iris; Pacificiris  perennial olel s vio|ele ele e o o . | 8| e requires well-drained scil
Iris fongipetala® Coast lis perennia ° sielele sie a0 a0 - . no safinity tolerance
Jugians hinds#* Northern California free ° el e * .
Wainut
Juncus spp.§ Rushes {various} arass ® elale elalelsie ¢ e
Juncus xiphiodes® Irisleaf Rush grass sjoioiesojo|e|eles el SLC
Koeleria macrantha™f Prairie Junegrass grass eleie ol e sle & o Spring - Summer;
yellow
Lasthenia glabrata® Gold Fields; Yellowray annual ol e Spring
Goldfields
Lavatera assurgentifiora  Tree Mallow shrub ® eie * . Spring - SUmmen. | e ® requires good drainage;
pink / purple infolerant o shade
Linaria canadensis® Biue Toadflax annual e @ oo sL.C biue
Liquidambar styracifisa American Sweet Gurn; free sieololealojsjea|eia e o @ Spring; green
Redgum
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San Francisco Stormwater Design Guidelines

Legend: *- native to California; * - included on the CNPS list, native to San Frangisco; ! - included on the San Francisco Bay Conservation and Development Commission; X - exfirpaied; E - endangered;
T - threatened; R - rare; SLC - species of local concern

Scientific Name Common Name Piant BMP Soit Water Sun | Status | Bloom time; Habitat Value Nofes
Tvpe Color
£E -
-y &5
o &= = [ &L @ .M
g, 2828 s 2.2 s B
PEEEE BEE X522, B8 £ §
§E8Sxs2:z52328:=8288 2888Eg
FRasCCEROSEESEFLES fEfBEm
Nemophila menziesii* Baby Biue Eyes annual ® ® elo Spring; blue slole ground cover; bulb cover
Nyssa sylvatica Black Tupsio; Blackgum  iree ¢|le oo ojele slolele slele Spring; greenish- | e
whie
Oxalis oregana Redwood Sorred perennial . ole » Spring; pink ground caver
Oxydendrum arboreum Lily of the Valley Treg; ireg sle oo vicle elole ¢lsle Summer; yeliow not good in lawns
Sounwood; Sorrel Tree
Pellaca Coffee Fern; Coffee femn ™ @ ® SLG reguires goed drainage
andromedaeiolia® Ciiffbrake
Penstemon spp.} Pensternon; Beard perennial sle ele ale Summer; mulli- ® elele erosion contre; requires
Toague colored good drainage
Phacelia californica® Scorpionflower, perennial » - el purple * e
Gailifornia Phacelia
Picea sitchensis Sitka Spruce tree s ciojieje|oieie/oe . s 0 Spring; yeliow
Platanus occidentatis American Sycamore tree sjoiejalo/e|s ajc/alele . Spring; red . ®
Platanus racemosa® Cadifornia Sycamore tree eleioie|clole e|o|sle . . .
Platanus x acerifolid Londen Plane Tree tree oo s e|eieiosiele s 0 Spring; yeliow good street or lawn tree
Poa unilateralis Vasey* Ocean Biuff Blue Grass;  grass eie
San Francisco Blusgrass
Polypodium scouler™ Leather Leaf Fern, fern Py
Leathery Polypody
Polystichum munifuny’§ Western Sword Farn fern » . e 'Y s ® does bastin rich, well-
drained soils
Populus frichocarpa® California Poplar; Black free & ¢loie ° Spring; yellow > . intolerant to shade
Cottonwood; Western
Balsam Poplar
Potentilla rivalis* Brook Cinguefol annuat sle o0 SLC
Prunus emarginata™ Bittar Cherry shrub or S ° . SLC Spring: whife . cle
free
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San fFrancisco Stormwater Design Guidelines

Legend: *-native to Cafifornia; ** - included on the CNPS list, naive fo San Francisco;t - included on the San Francisco Bay Conservation and Davelopment Commission; X - extirpated; E - endangered;
- mj_.wmmmzman R- rare, SLC- wﬁmﬁmmm Ow ingcal concern

Scientific Name Common Name Fiant BMP Soil Water Sun | Status | Bloom time; Habitat Value Notes
Type Color
2E =
<5 E 8 8 2 2
£ 53E¢ s 2.2 I
L B E § S 8B RN ey w8 T g
$ESxc38lz50a8. 5288 £388Eg
EREZERECISSHEZZEEES I EdO®T%io
Sambucus nigra Bhue Elderberry shrub or ° [ o oiele ® oo ® s nle
cerulea® tree
Satureja douglasiit Yerba Buena perennial ° oo e prefers coastal influence;
raoist, rich soil
Scirpus cafifornicus® Bufrush perennial ole sisiele . Spring; brown . intolerant to shade
Scirpus maritimus* grass ® s e o 0isioc e ) SiC
Scrophuiariz californica™l  Bee Plant; California perennial | @ ole . e
Figwort
Sedum spathulifoliun® Broadieaf Stonecrop succulent ® ° sle|e Spring - Surmer; | e ®°
perennial yellow
Sequola sempervirens®  Coast Redwood tree sl I Fall; yeliow good screen
Sidaicea maiviflora™f Checkerbloom; Checker  perennial L3N] ® @ Spring; pink ° °
Mallow
Sisyrinchium bellum™ Biue-gyed Grass perennial ele/s/eo aie .00 e sle Spring; blue
Sisyrinchium Yefiow-eyed Grass perennial | @ ele ele ol “le SLC Spring - Summer, prefers moist conditions
californicum™ yellow
Solanum umbelliferum®  Nightshade shrub . s SIC Year-round; blue
Solidago confinis perennial ® ' ¢leinle slojc|ele 8LC Summer - Fall; ole not-teg-rich seil
yellow
Spartina foliosay Pacific Cordgrass; grass * sl9 sie ° SLe
California Cordgrass
Suaeda californica’ California Seablite shrub ¢le
Symphoricarpos albus™  Common Snowberry shrub ele|eisie e ajole el e ° Spring; pink ° o o | prefers heavy, clay soils
Tanacetum Dune Tansy; Camphor perennial | e ele 'Y SLe yellow
camphoratem® Tansy
Taxodivm distichum Bald Cypress tree sle civioieio|e . Spring; purple .
Thuja occidentalis Arborvitae tree iolojo/sjo e evicjolale ¢lole Spring .
Tradescantia virginiang™  Virgina Spiderwort perennial | el e Gle ole 0 sle Spring; mult-color no salinity tolerance
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Perennials (cont.)

Eschscholzia californica, California Poppy
Euthamia occidentalis, Western Goldenrod
Fragaria chiloensis, Coastal Strawberry
Fragaria vesca, Mountain Strawberry
Heuchera micrantha, Crevice Alumroot

Iris douglasiana, Douglas Iris

fris longipetala, Coast Iris

Lessingia filaginifolia, Wooly Aster

Lorus formosissimus, Harlequin Lorus
Mimulus aurantiacus, Sticky Monkeyflower
Mimulus gurtatus, Creek Monkeyflower
Oxalis eregana, Redwood Sorrel

Salicornia virginica, Pickleweed

Salvia sparhacea, Hummingbird Sage
Scirpus californicus, Bulrush

Scrophularig californica, California Rigwort
Sisyrinchium bellum, Blue-eyed Grass
Sisyrinchium californicum, Yellow-eyed Grass
Solidage confinis ]

Tradescantia virginiana, Virgina Spiderwort
Typha latifolia, Common Catrail

Biennials, Annuals and Succulents

Bramus carinatus, California Brome

Claytonia perfoliara, Miner’s Lertuce

Gilia capitara ssp. chamissonis, Bluehead Gilia
Heliotropium curassavicum, Seaside Heliotrope
Lasthenia glabrata, Gold Fields

Nemophila menziesii, Baby Blue Eyes

Potentilla rivalis, Brook Cinquefoil

Sanicula maritima, Adobe Sanicle
Sedum sparhulifolium, Broadleaf Stonecrop
Vulpia myuros, Zorro Annual Fescue

San Francisco Stormwater Design Guidelines

Ferns

Adiantum jordanii, California Maidenhair Fern
Dryopreris expansa, Spreading Wood Fern
Polystichum munitum, Western Sword Fern
Woodwardia fimbriata, Giant Chain Fern

Grasses

Acorus gramineus, Sweet Emm

Agrostis exarata, Bentgrass

Agrostis pallens, Bentgrass

Bouteloun dactyloides, Buffalo Grass
Calamagrostis nutkaensis, Pacific Reedgrass
Carex comosa, Bristly Sedge

Carex densa, Dense Sedge

Carex praegracilis, Clustered Field Sedge
Carex rumulicola, Berkeley Sedge
Danthonia californica, California Oatgrass
Deschampsia cespitosa, Tufted Hairgrass
Distichlis spicara, Salt Grass

Eleocharis macrostachya, Creeping Spike Rush
Elymus glauncus, Blue Wild Rye

Festnca californica, California Fescue
Festuca idabhoensis, Idaho Fescue

Festuca rubra, Red Fescue

Hordeum brachyantherum, Meadow Barley
Juncus spp., Rushes (various)

Juncus xiphiodes, Irisleaf Rush

Koeleria macrantha, Prairie Junegrass
Melica californica, California Melic
Miscanthus sinensis, Japanese Silver Grass
Mublenbergia rigens, Deer Grass

Nassella Lepida, Neddlegrass

Nassella pulchra, Purple Needlegrass

FPoa unilareralis Vasey, San Francisco Bluegrass
Scirpus maritimus

Spartina foliosa, California Cordgrass

Vegetation Palette
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Species of Concern

Trees

Acer macrophylium, Big Leaf Maple

Aesculus californica, California Buckeye

Corylus cornuta californica, California Hazelnur
Garrya elliprica, Coast Silkrassel

Prunus emarginata, Bitcer Cherry

Quercus chrysolepis, Canyon Live Oak
Umbellularia californica, California Bay Laurel]

Shrubs

Arctostaphylos hookeri ssp. framciscana, Franciscan
Manzanira

Arctostaphylos hookeri ssp. ravenii, Presidio
Manzanita

Arceostaphylos tomentosa crustacea, Lake Merced
Brittleleaf Manzanita

Croton califernicus, California Crozton

Frankenia salina, Yerba Reuma

Grindelia hirsuenla var, maritima, San Francisco
Gumplant

Prunus ilicifolia ilicifolia, 1slais Cherry

Prunus virginiana var. demissa, Western Chokeberry
Rbhamnus crocea, Redberry Buckthorn

Ribes divavicatum, Spreading Gooseberry

Ribes menziessi, Canyon Gooseberry

Rosa gymnocarpa, Wood Rose

Salvia mellifera, Black Sage

Solanum umbelliferum, Nigheshade

Vaccinium ovarum, California Huckleberry

Pevennials

Abronia umbellara, Pink Sand Verbena
Aguilegin formosa, Western Columbine
Arabis blepharophyila, Coast Rockcress

San Francisco Stormwater Design Guidelines

Aster radulinus, Rough Leaved Aster

Astragalus gambellianus, Milk Verch

Astragalns nutrallii, Nurrall’s Milk-Vetch
Atriplex californica, California Salrbush
Cerastium arvense, Field Chickweed
Chenopodiaum califernicum, California Goosefoor
Cirsium andrewsii, Franciscan Thistle
Delphinium californicum, California Larkspur
Disporum hookeri, Fairy Bells

Erigeron foliosus var. framciscensis, San Francisco Leafy Flea-

bane

Erysimum franciscanum, San Francisco Wallflower
Euthamia occidenralis, Western Goldenred
Heuchera micrantha, Crevice Alumroot
Lithephragma heteropbyllum, Woodland Srtar
Sisyrinchium califernicum, Yellow-eyed Grass
Solidago confinis

Tanacetum camphoratum, Dune Tansy

Biennials and Annuals

Amsinckia menziesii, Menzies’ Fiddleneck

Castilleja exserta ssp. latifolia, Purple Owl’s Clover
Clarkia davyi, Davy’s Clarkia

Gilia capitara ssp. chamissonis, Blue Coast Gilia
Heliotropinm curassavicum, Seaside Heliotrope
Layia carnosz, Beach Layia

Linanthus rosaceus, Rose Linanchus

Linaria canadensis, Blue Toadflax

Porentilla rivalis, Brook Cinquefoil

Ferns

Adiantum jordanii, California Maidenhair Fern
Pellaea andromedacfolia, Coffee Fern

Vegetation Palette
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Species Adapted to Clay Soils

Trees

Acer macrophyllum, Big Leaf Maple

Acer negunds, Box Elder

Acer rabrum, Red Maple

Acer saccharinum, Silver Maple

Aesculus californica, California Buckeye
Cercis occidentalis, Western Redbud

Corylus cornuta califoernica, California Hazelnur
Cornus stolonifera, Redwig

Diospyros virginiana, Persimmon

Fraxinus latifolia, Oregon Ash

Grevillea robusta, Silk Oak

Liguidambar styraciflua, American Sweet Gum
Magnolia grandifiora, Southern Magnolia
Magnolia virginia, Sweet Bay

Myrica californica, Pacific Wax Myrtle

Picea sitchensis, Sitka Spruce

Platanus occidentalis, American Sycamore
Platanus x acerifolia, London Plane Tree
Populus trichocarpa, Black Cottonwood
Quercus agrifolia, Coast Live Oak

Quercus chrysolepis, Canyon Live Oak

Quercus macrocarpa, Bur Qak

Quercus palustris, Pin Oak

Salix lasiolepis, Arroyo Willow

Taxodium distichum, Bald Cypress

Thuja occidentalis, Arborvitae

Umbellularia californica, California Bay Laurel

Shrubs

Baccharis pilularis, Coyote Bush

Baccharis salicifolia, Mule-far

Ceanothus Julia Phelps’, Julia Phelps Ceanothus
Eriogonum fascicularum, California Buckwheat
Gauitheria shallen, Salal

San Francisco Stormwater Design Guidelines

Grindelia hirsutula var. maritima, San Francisco Gumplan:
Prunus ilicifolia, ¥slais Cherry

Rosa califernica, California Wild Rose

Rubus ursinus, California Blackberry

Salvia clevelandii, Cleveland Sage

Salvia mellifera, Black Sage

Symphoricarpos albus, Common Snowberry

Pevennials

Asclepias fascicularis, Narrow-leafed Milkweed
Aster radulinus, Rough Leaved Aster
Dicentra formosa, Pacific Bleeding Heart
Eguisetum hyemale, Scourgrush Horserail
Eschscholzia califernica, California Poppy
Eunthamia vccidentalis, Western Goldenrod
Heuwchera micrantha, Crevice Alumroot

Iris douglasiana, Dounglas Iris

Iris lomgiperala, Coast lris

Mimulus aurantiacus, Sticky Monkeyflower
Mimulus guttatus, Creek Monkeyflower
Salvia cpatbhaces, Hummingbird Sage

Scirpus californicus, Bulrush

Sidalcea malviflora, Checkerbloom
Sisyrinchium bellum, Blue-eyed Grass
Sisyrinchium californicum, Yellow-eyed Grass
Selidage confinis

Tradescantia virginiana, Virgina Spiderwort
Typha latifolia, Common Carrail

Annuals

Bromus carindtus, California Brome
Clarkia rubicunda, Farewell to Spring

Vegetation Palette =
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Species that Flower

Trees

Acer macrophylium, Big Leaf Maple

Acer negundo, Box Elder

Acer rubrum, Red Maple

Acer saccharinam, Silver Maple

Aesculus californica, California Buckeye
Carya evara, Buttonbush

Cercis occidentalis, Western Redbud

Cornus stolonifera, Redwig

Corylas cornuta californica, California Hazelnur
Diospyros virginiana, Persimmon

Eucalyptus citriodora, Lemon-scented Gum
Eucalyprus erythrocorys, Red-cap Gum

Garrya elliprica, Coast Silkrassel

Grevillea robusra, Silk Oak

Liguidambar styraciflua, American Sweet Gum
Magnolia grandiflora, Southern Magnolia
Magnolia virginia, Sweer Bay

Myrica californica, Pacific Wax Myrcle

Nyssa sylvatica, Black Tupelo

Picea sitchensis, Sitka Spruce

Platanus occidentalis, American Sycamore
Platanus x acerifolia, London Plane Tree
Populus strichocarpa, California Poplar

Prunus emarginata, Bitter Cherry

Querens palustris, Pin Oak

Sequoia sempervirens, Coast Redwood
Taxediunm distichum, Bald Cypress

Thuja occidenralis, Arborvitae

Umbellularia californica, California Bay Laurel
Gleditsia triacanthos, Honey Locust
Oxydendrum arborenm, Lily of the Valley Tree
Quercus macrocarpa, Bur Oak

Shrubs

Achillea millefolium, Yarrow

San Francisco Stormwater Design Guidelines

Arcrostapbylos densifiore, Howard McMinn Manzanita
Arctostaphylos hookeri ssp. franciscana, Franciscan Manzanita
Baccharis pilularis, Coyote Bush

Baccharis salicifolia, Mule-fat

Ceanothus ‘Julia Phelps’, Julia Phelps Ceanorhus
Epilobium canum spp. canum, California Fuchsia
Eriogonam fasciculatum, California Buckwhear
Eriogonum giganteum, St. Catherine’s Lace
Fremontodendron ‘California Glory’, Flannel Bush
Gaultheria shallon, Salal

Heteromeles arbutifolia, Toyon

Lavatera assurgentifiora, Tree Mallow

Lupinus albifrons, Silver Bush Lupin

Monardella villosa Benth. ssp. franciscana (Elmer) Jokerse, San
Francisco Coyote Mint

Prunus virginiana var. demissa, Western Chokeberry
Rhamnus crocea,Redberry Buckthorn

Ribes sanguineum, Red-Flowering Currant

Rosa califernica, California Wild Rose

Rosa gymnocarpa, Wood Rose

Rubus ursinus, California Blackberry

Salvia clevelandii, Cleveland Sage

Salvia mellifera, Black Sage

Solanum umbelliferum, Nigheshade

Symphoricarpos albus, Common Snowberry

Vaccininm ovatum, California Huckleberry

Perennials

Abronia umbellara, Pink Sand Verbena

Arabis blepharophylia, Coast Rockeress
Armeria maritima, Sea Thrifr

Asclepias fascicularis, Narrow-leafed Milkweed
Aster radulinus, Rough Leaved Aster
Astragalus gambellianus, Milk Verch
Astragalus nurtallii, Nuteall’s Milk-Vetch

Vegetation Palette ® 29
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Fremontedendron californicum. Photo: Barbara Eisenstein Top: Lavatera assurgentiflora (Tree Mallow), bottom:
Eriogonum Jasciculatum (California Buckwhear).
Photo: Barbara Eisenstein
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Perennials (cont.)

Arabis blepharophylla, Coast Rockeress
Armeria maritima, Sea Thrift

Asclepias fascicularis, Narrow-leafed Milkweed
Astragalus gambellianus, Milk-Verch
Astragalus nutrallii, Nurtall’s Milk-Verch
Atriplex californica, California Saltbush
Cirsinm amndrewsii, Franciscan Thistle
Delphinium californicum, California Larkspur
Dicentra formosa, Pacific Bleeding Heart
Erigeron foliosus var. franciscensis, San Francisco
Leafy Fleabane

Erigeron glaucus, Seaside Daisy

Erysium franciscanum, San Francisco Wallflower
Eschscholzia californica, California Poppy
Heuchera micrantha, Crevice Alumroot

Iris douglasiana, Douglas Iris

Iris longipetala, Coast Iris

Acer negunde, Box Elder

Lotus formesissimus, Harlequin Lotus

Lotus scoparius, Common Deerweed

Mimulus aurantiacus, Sticky Monkeyflower
Mimulus gutratus, Creek Monkeyflower
Penstemon spp., Penstemon

Phacelia californica, California Phacelia
Salvia spathacea, Hummingbird Sage
Salicornia virginica, Pickelweed

Seirpus califernicus, Bulrush

Sidalcea malviflora, Checkerbloom

Solidage confinis

Typha larifolia, Common Carrail

Biennials, Annuals and Succulents

Bromus carinatus, California Brome
Gilia capitata ssp. chamissonis, Blue Coast Gilia

San Francisco Stormwater Design Guidelines

Heliotropium curassavicum, Seaside Heliotrope
Hesperolinon congestum, Marin Dwarf-Flax
Nemophila mengiesii, Baby Blue Eyes

Sedum spathalifolium, Broadleaf Stonecrop

Grasses

Agrostis exarata, Bentgrass

Carex comosa, Brisely Sedge

Carex densa, Dense Sedge

Carex praegracilis, Clustered Field Sedge
Carex tumulicola, Berkeley Sedge
Deschampsia cespitosa, Tufred Hairgrass
Distichlis spicata, Salt Grass

Festucaq idaboensis, Blue Bunchgrass
Festuca rubra, Red Fescue

Hordeum brachyantherum, Meadow Barley
Mublenbergia rigens, Deer Grass

Vulpia myuros, Zorro Annual Fescue

Vines

Aristelochia californica, Pipevine
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