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Constructed facilities or measures to help protect receiving water quality and control stormwater quantity, 
also referred to as stormwater controls. 

A BMP designed to retain storm water runoff using vegetated depressions and soils to collect, store, treat, and infiltrate runoff 

1he California Environmental Quality Act is a statute that requires state and local agencies to identify the 
significant environmental impacts of their actions and to avoid or mitigate those impacts, if feasible. 

Qua!i(F Association The California Stormwat:er Quality Association (CASQA) is a professional member association 
dedicated to the advancement of stormwater quality management through collaboration, education, implementation guidance, regulatory review, and 
scientific assessment. 

The flow volume or rate that a stormwater facility (e.g., basin, pipe, pond, vault, swale, ditch, or drywell) is designed to safely receive, 
manage, or convey to meet a specific performance standard. 

Box-like underground concrete structure with openings in curbs and gutters designed to collect runoff from streets and pavement. 

Dam A low structure or weir placed across an open channel to comrol water depth or velocity along steeper slopes, or to control channel 
erosion. Check dams can also be placed underground within BMPs to regulate subterraneous stormwater flows. 

(C~~~4) The Federal \:\later Pollution Control Act, commonly referred to as the CWA, was designed to restore and maintain the 
chemical, physical, and biological integrity of the nation's waters by preventing point and nonpoint pollution sources .. providing assistance to publicly 
owned treatment works for the improvement of wastewater treatment, and maintaining the integrity of wetlands. Requirements of the National 
Pollutanr Discharge Elimination System program are defined under Sections 307, 402, 318 and 405 of the CW A. 

A sewer system designed to convey and treat both sanitary sewage and stormwater. Approximately ninety percent of San 
Francisco is served by a combined sewer system. 

Storm A hypothetical storm defined by a given return period (which refers to the frequency of a storm) and the storm duration. Together, 
these characteristics yield the storm's rainfall depth. 'The rainfall depth is applied to a prescribed hyetograph shape to create a rainfall distribution that is 
used in the analysis of existing drainage, design of new stormwater controls, or assessment of impacts of a proposed project on runoff flows and volumes. 

"fhe capture, remporary storage, and slow release of stormwater runoff from a BMP or storm water facility; 

x Iii Con tents 
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Dew:lopment Any human-induced change to improved or unimproved real estate including bur not limited to construction, installation, or 
expansion of a building or other structure; land division; street construction; drilling; and site alteration such as dredging, grading, paving, parking or 
storage facilities, excavation, filling, or clearing. Development encompasses both new development and redevelopment. 

A release or flow of stormwater or other substance from a conveyance system or storage container. 

Area (1H1A) Designated individual drainage areas that typically follow grade breaks and roof ridge lines and account 
for each surface type (e.g., landscaping, pervious paving, or roofs) that contribute stormwater flows to a green infrastructure BMP. A BMP is sized to 

accommodate runoff from its associated DMA for selected design storm. 

1he Engineer of Record is the California-licensed engineer in responsible charge of stormwarer managemem design for a given 
site. The Engineer of Record is the signatory of the Srormwater Control Plan and associated documentation. 

Erosion The wearing away of land surface by wind or water. Erosion occurs naturally from weatherization or runoff but can be intensified by land
dearing practices related to farming, an increase of impervious surfaces, redevelopment, road building, or timber cutting. 

1he loss of vvater to the atmosphere by the combined processes of evaporation (from soil and plant surfaces) and transpiration 
(from plant tissues). 

1he cutting or filling of the land surface to achieve a desired slope or elevation. 

G'reen b~frastructure (G'J) GI uses the natural processes of vegetation and soilsro manage stormwater while providing a multitude of ancillary 
benefits such as carbon dioxide sequestration and neighborhood beautification . GI refers to stormwater management systems that mimic nature by 
soaking up and storing water. 

A water-permeable material, generally made of synthetic products such as polypropylene, used in stormwater management and erosion 
control applications to trap sediment or to prevent fine soil particles from dogging the aggregates. 

111e vertical distance between the design water surface elevation (overflow elevation) and the elevation at which overtopping of the 
structure or facility that contains the water would occur. 

lmperl'ious Surjitce A surface that prevents the land's natural ability to absorb and infiltrate rainfall or stormwater. Impervious surfaces include, 
but are not limited to; building or structures, roof tops, impervious concrete and asphalt, and any other continuous watertight pavement or covering. 
Landscaped soil and pervious pavement, including pavers with pervious openings and seams, underlain with pervious soil or pervious storage material, 
are not impervious surfaces. 

Con cents m XI 
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The process by which surface water enters the soil. Infiltration is often expressed as a rate (inches per hour), which is determined through 
an infiltration test. 

The territory over which the legal authority of an institution extends. 'There are two stormwater management jurisdictions in San 
Francisco: Port of San Francisco land are subject to Port requirements while other areas are subject to San Francisco Public Utilities Commission 
requirements. 

Leadership iu Emz1:r;y & Enrinmmental Design (LEED) LEED is a green building certification program created by the U.S. Green Building 
Council (USG BC) that recognizes best-in-class building strategies and practices. To receive LEED certification, building projects satisfy prerequisites and 
earn points to achieve different levels of certification. 

Impact Development (LID) A stormwater and land use management strategy that strives to mimic pre-disturbance hydrologic processes of 
infiltration, filtration, storage, evaporation, and transpiration by emphasizing conservation, use of on-site natural foatures, site planning, and distributed 
stormwater management facilities (such as green infrastructure) that are integrated into a project design. 

A standard involves applying BMPs that reduce the discharge of pollutants in srormwater runoff. MEP 
is the resuh: of the cumulative effect of implementing, continuously evaluating, and making corresponding changes to a variety of technically and 
economically feasible BMPs that ensures the most appropriate controls are implemented in the most effoctive manner. 

Sewer ,S)stem (il1!:/4) A conveyance or system of conveyances (including roads with drainage systems, municipal streets, 
catch basins, curbs, gutters, ditches, man-made channels, or storm drains): (i) designed or used for collecting or conveying stormwater; (ii) which is not -
a combined sewer; and (iii) which is not part of a Publicly Owned Treatment Works (POTW) as defined at Title 40 of the Code of Federal Regulations 
(CFR) 122.2. A "Small MS4" is defined as an MS4 that is not a permitted MS4 under the Phase I regulations. TI1is definition of a Small MS4 applies 
to MS4s operated within cities and counties as well as governmental facilities that have a system of storm sewers. Most of San Francisco is served by 
combined sewers; only about ten percent of the ciry uses a municipal separate sewer system. 

System (NPDES) The national program for administering and regulating Sections 307, 318, 402, 
and 405 of the Clean Water Act (CWA). 

Onn:flow Excess volume of stormwater or wastewater that exceeds the storage or conveyance capacity of a facility or system component and causes a 
release of flow to another facility or system component or to the environment. 

Sm:f'ace A surface that allows stormwater to infiltrate into the ground. Examples include pasture, native vegetation areas, 
landscape areas, and permeable pavement. 

XII" Contents 
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"""''"'''"0 '" 1Umwgement Implementation of permanent GI facilities that will capture and treat stormwarer throughout the 
life of a project after construction is complete. 

\\later that is safe for drinking and cooking. 

Treatment of stormwater before it is discharged to a BMP or to the collection system. 

A simple method used to estimate the peak rate of runoff from a DlVIA, using the formula: Q=CiA, where Q is the peak discharge 
(cubic feet per second); C is the runoff coefficient; i is rhe rainfall intensity (inches per hour); and A is the drainage area (acres). 

Reclaim, Planned use of treated effluent that would otherwise be discharged without being put to direct use. 

The removal of stormwater runoff from the sewer system via infiltration, evaporranspiration, or rainwater harvesting, wbicb prevent it 
from leaving the development site. 

(ROH} A path on a person's land which other people have a legal right to use. 

Rmwjf \\later originating from rainfall, melted snow, and other sources (e.g., sprinkler irrigation) that flows over the land surface to drainage 
facilities, rivers, streams, springs, seeps, ponds, lakes, and wetlands. 

A unitless number between zero and one that relates the average rate of rainfall over a homogenous area to the maximum rate of 
runoff, as used in the Rational Method. 

St:ormwarer surface flow from a contributing area that enters a specific area such as a BJvlP (e.g. run-on to permeable pavement). 

St{/'ety A sizing multiplier that evaluates the risks and values of specific conditions, including the failure mode of the construction material, 
unexpected construction deficiencies, and potential cost of system failure. 111e safety factor is applied to the maximum performance limit to calculate 
a risk-based design value used for si7..ing facilities. A safety factor must be used to provide reasonable assurance of acceptable long-term system 
performance. 

Francisco awl Urban Research ,;hsociation A nonprofit organization that conducts research education and advocacy witb a 
goal of promoting good planning and good governance in the San Francisco Bay area. 

Contents .. x111 



,. San Francisco Stormwater Management Requirements and Design Guidelines 

(S1HO) Adopted in 2010 and updated in 2016, the Storm water Management Ordinance 
amended the Public Works Code to require all activities disturbing 5,000 square feet or more of the ground surface to install and maintain stormwater 
management controls in perpetuity. 

Soun.:e Control 1he technique of stopping and/ or reducing pollutants at their point of generation so that they do not come into contact with 
stormwater. "Source Controls" or "Source Control BMPs" refer to the operational practices and structural Bi'V1Ps that capture potential pollutants at the 
source. 

Runoff during and following precipitation and snowmelt events, including surface runofl~ drainage, and interflow. 

11.;wwn Report (SilJAR1:S) SMARTS has been developed to provide an online tool t:o assist 
dischargers in submitting required reports and documentation, viewing/printing Receipt Letters, monitoring the status of submitted documents, and 
viewing their application/renewal fee statements. '1l1e system will also allow the Regional Board and State Board staff to process and track the discharger 
submitted documents. 

A required submittal for projects creating and/or replacing 5,000 square feet or more of impervious surface that 
demonstrates they have met all applicable stormwater performance requirements. The SCP allows the SF PUC and the Port to review projects that are 
subject to the SMR and evaluate compliance. A Preliminary SCP is submitted at the design development phase of the project and must be approved by 
the SFPUC or the Port before a Site or Building Permit will be issued. A Final SCP is typically submitted at the 100 percent construction document 
phase of the project. The components of an SCP are described in Chapter 9: Stormwater Control Plan Requirements. 

of Cuncentnxtion The amount of time it takes srormwater runoff to travel from the most distant point (measured by travel time) on a 
particular site or Dl'v1A to a particular point ofinterest. 

XIV" Contents 
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This green street in San Francisco, CA is li11ed with bioretention on each side. Pharo: Z1111h;m 
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Storrnwater lnanagerrzent is a critical rnunicipal responsibility that has a direct impact 
on public health and safety,· surface water quality, urban design, and iuildlife habitat. 

Like many California municipal agencies, the San Francisco Public Utilities Commission 
(SFPUC) and the Port of San Francisco (Port) administer stormwater management 
programs developed in accordance with the federal Clean Water Act (C\VA) and a State 
of California National Pollutant Discharge Elimination System (NP DES) permit. 

NPDES permits for stormwater specif)' a suite of activities that municipalities must 
undertake to reduce pollution in stormwater runoff. One of these activities 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-co11stmctio11 storrmvater control progrrtm. 

In 2007, SFPUC and Port staff initiated a community planning effort to develop a 
regularory guidance document that fulfilled stare and federal requirements for post
construction stormwater runoff control. The 20 l 0 San Francisco Storrnwater Design 
Guidelines (Guidelines) and the San Francisco Ston11uittter Aftttutgnnent Ordinance were 
the culmination of that effort. 

Executive Summary ., 
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The 2010 Stormzvater Design Guidelines has evolved to 
become the 2016 Storrmuater Jvfanilgernent Requirements 
and Design Guideline,-. The new tide better reflects 
its dual function as a document detailing mandatory 
requirements and design tool providing open-ended 
s1iggesrions to inspire crearive Low Impact Design. 

Low Impact Design is a planning and design approach 
that seeks to manage srormwater as close to its source 
as possible, LID employs principles such as minimizing 
and disconnecting impervious area, and uses landscape
based technologies to create slte drainage that treats 
stormwater as a resource rather than a waste product. 

The term "green infrastructure" refers collectivdy 
to the actual technologies that are used to infiltrate, 
evapotranspire, treat, and/or reuse stormwater. 
Individual GI facilities, such as cisterns, min gardens, 
permeable pavement, and vegetated roofa, are also 
referred to as "best management practices" (BMPs) or 
"stormwater controls" throughout this document. 

2 !!II Executive Summary 

After five years of implementing the 20 l 0 Guidelines, this 2016 update incorporates tbe 
evolution of the Stormwater Control Plan (SCP) submittal and revie'<v process as well 
as new requirements based on the 2013 modification of the NPDES Ph{{se ff Aftmicipul 
Separate Storm Sewer System Permit (IV1S4 Permit) that the SFPUC and Port must comply 
with. A complete outline of changes from the 2010 Guidelines to the 2016 Stormwater 
J\1t1llagement Requirements and Design Guidelines (SMR) is included in the Introduction 
of this document. 

Lov;,r I111pact Design & Green 
The 2013 MS4 Permit requires the use of Low Impact Design (LID) and Green 
Infrastructure (GI) to comply with stormwater management requirements. 'This 
requirement is in keeping with San Francisco's policy goals for promoting sustainable 
development. A LID approach applies decentralized, on-site strategies, such as GI, 
to manage the quantity and quality of srormwater runoff The approach integrates 
stormwater into the urban environment to achieve multi.pie goals. It reduces stonnwater 
pollution and restores natural hydrologic function to San Francisco's watersheds. It can 
also provide wildlife habitat and contribute to the gradual creation of a greener city. GI 
can be integrated into all development types, from public open spaces and recreational 
areas to high-density housi1ig and industrial areas. 

Using the Storrnwrlter 1\1anagernent 
Design (7uidelines 
The SMR describes the regulatory context for a post-construction stormwater 
control program and lead developers, engineers, and architects through the process of 
incorporating performance-based GI into site design. 

The SMR also present the stormwater performance requirements and documentation 
that must be submitted for project approval. It describes the required components of 
a SCP, a document that: allows City staff to assess compliance with the requiremems, 
and explain how SCP approval is incorporated into San Francisco's building permit 
review process. It also includes Best Management Practice (BMP) selection hierarchies 
applicable to the combined and separate sewer areas, BMP fact sheets that provide siting 
and design information, as well as typical GI details and specifications to aid design. 
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of Requiren1ents 
The performance requiremems outlined in this document vary depending on the type 
of sewer system servicing a project (combined or separate), the agency with jurisdiction 
over the project (SFPUC or Port), and the size of the project. 

Effective July l, 2015, the revised SMR will apply to all new and redevelopment projects 
in the separate and combined sewer areas that create and/or replace 5,000 square feet 
or more of impervious surface. As required by the 2013 MS4 Permit, the SMR will also 
apply to projects in the separate sewer areas that create and/or replace between 2.500 and 
5,000 square feet of impervious surface, with less stringent performance requirements. 
More information on the nevv performance requirements can be found in Chapter 5: 
Combined Sewer Area Performance Requirements and Chapter 6: Separate Sewer Area 
Performance Requirements. 

[)ates 
The 2010 Guidelines performance requirements apply to projects for which an SCP 
was submitted before July 1, 2015. The 2016 Si\1R performance requirements apply to 
projects with SCPs submitted on or after July 1, 2015 

Benefits of In1plen1enting SMR 
The SMR was originally adopted by the City and County of San Francisco on .January 
12, 2010. In the first five years since its adoption, SCPs have been submitted for 
approximately 193 acres of single parcel projects in the combined sewer area. By the 
time all proposed projects are constructed, they are anticipated to manage approximately 
60 million gallons of stormwater per year (MG/year), of \Vhich 19 MG/year will be 
completely removed from the sewer system. In SFPUC separate sewer areas, SCPs have 
been submitted for approximately 101 acres of single parcel projects since 2010. Once 
these projects are constructed, they are anticipated to manage approximately 27 MG/ 
year, treating it bd\.)re discharging to receiving waters. These single project parcels are 
anticipated to be complete within the next five years. 

SFPUC and Port staff are also working with developers and planners for the City's 
redevelopment areas to ensure that large multi-parcel areas will meet stormwater 
management requirements as they are built out over the next 20 to 30 years. Projections 
suggest that approximately 129 acres in combined sewer areas and l ,544 acres in separate 
sewer areas will be managed once proposed redevelopment projects are fully constructed. 

Bioretention planters are featured i11 private patios of 
a condominium developme1tt in San ~Francisco, C/1. 

:zr1 JJh)rd 
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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 econornic ttdvantages; it also confers unique responsibilities for water quality 
protection upon the City and its citizens. 

The San Francisco Public Utilities c.::ommission (SFPUC) and the Port of San 
Francisco (Port) have partnered to create the San Francisco Stormwater lvftzn,1gemmt 
Requirements a11d Design Guidelines (SMR) for San Francisco's developers, designers, 
engineers, and general public. The SMR presents the regulatory requirements for post
construction srormwatcr management controls for new and redevelopment projects 
and are designed to help design teams iniplement these stormwater controls. The San 
Francisco Stonmuater1vla1wgement Ordinance (SMO) requires such controls for new and 
redevelopment projects in both the City's separate and combined sewer areas. 

\Vhile water quality protection and reduced storm water volume in the City's sewer 
system are the fundamental drivers behind stormwater management, well-designed 
srormwater controls offer many ancillary benefits. 'f'he SMR encourages innovative and 
multi-purpose design solutions for meeting stormwater requirements in San Francisco's 
urban setting. In addition to protecting \~·ater quality and reducing stormwater volume, 
well-designed multi-purpose solutions can contribute to attractive civic spaces, open 
spaces, and streetscapes. They can also protect and enhance wildlife habitat and have 
the potential to effectively integrate storrmvater management into the redevelopment of 
historic sites. 

I. Introduction m 5 
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A disconmcterl roof doumspout spills into a bioretemio1t 
plame1: Phot(!: · · L'.'..r:tJJJUJlf 

6 .. I. Introduction 

By implementing the storrnwater management strategies aniculared in this document, 
each project will contribute to the incremental restoration of the health of the City's 
watersheds, protect the Bay and Ocean, and build a greener San Francisco. Patrick 
Condon, Chair in Landscape and Livable Environments at the University of British 
Columbia, underscores the contribution that each site can make to a region: "What 
the cell is to the body, the site is to the region. And just as the health of the body is 
dependent on the health of the individual cells that make it up, so too is the ecological 
and economic health of the region dependent on the sites that comprise it." 

The SMR functions as both policy document and design tool. It explains the 
environmental and regulatory drivers behind stormwater management, demonstrate 
the concepts that inform the design of stormwater controls, provide an overview of the 
benefos of Low Impact Design (LID) and green infrastructure (GI), describe the City's 
post-construction stormwater management requirements and lay out the process of 
creating a Storrnwater Control Plan (SCP) to comply with swrmwater regulations. The 
SMR is specific ro San Francisco's environment and reflect the City's density, climate, 
diversity of land uses, and varying topography; 
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s H1 2016 
This document is an update of the 2010 San francisco Stormul(lfer Mrmagemem Design Guidelines (GuidelineJ). In addition to detailing updated 
performance requirements and compliance processes, the 2016 SMR reflects a better delineation of requirements versus guidelines and allow for easier 
access to information with modular chapters that can be downloaded from the internet and read separately. A short description of each chapter of the 
SMR and the associated changes from the 2010 Guidelines is provided below. 

l 

2 

Provides a broad overview of the SMR, significance, purpose, and how it should be used. 

Context Describes how the SMR fits in with federal, state, and local stormwater requirements. 

Chapter 2 Changes: 

• A number of local codes, re,gulations, and guidance documents that injlumce the implementation of Gl htwe bem added to 01apter 2. 'fhese 
regulations and guidance dowments were developed over the past fi've years; most nowble is the Storrmvater Jvlarwgemmt Ordinance, which 
provides the SFPUC and Port with the l.egal authority to implement the post-comtruction progmm outlined in the Sli!fR. 

3 Low Jmpact Design Sau F'nmcisco Contextualizes the use of LID and stormwater management in San Francisco 

Chapter 3 Changes: 

~ Ttuo chapten ill the 2010 Guidelines (S'a11 Fmncisco C(mte.v:t a11d iY!ulti-Purpose Design) were integrated in Chapter 3 to provide rt succinct 
description of the opportunities for and benefits of LID in San Fnincisco. 

4 Green Design Approach Guides design teams through a six-step process for incorporating GI into a project's site design. 

8 .. 

Chapter 4 Changes: 

.. Previousfr titled The Stormwrtter Control Pktn, this chrtpter was a combi11r1tioJ1 o_f'design guidelines rmd requiremellts fowsed 011 the crefltion o.f'rt 
SCP. '/he i11tent ofthis updated chapter is to provide general design guidance for an.Y project interested i11 inc017Jottiting green il({nistructure and 
other stonnwater numagemmt st/'f1tegies. Information required for completion of a SCP can be found in the new Chapter 7: Storrmuater Control 
Plrtn RequirementJ. 

I, Introduction 
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Describes perfonnance requirements specific to projects in the combined sewer areas. 

Chapter 5 Changes: 

" The threshold at which projects must cmnpf;i with the SlYJR htts been redeft'11ed. In the 2010 Guidelines, projects disturbing 5, 000 square feet or 
more of the ground surface tl'ere sukject to the requirements. !11 the re11ision, the threshold has been revised to projects creating and/or replacing 
5,000 square feet or more of impervious smface. 

The 2016 venio11 includes an Oj>tio11 for e/igible pn~jectJ· to co111p61 with lvloddied Cofllplitt11ce requimne11ts. lhis optio11 U'tts 11ot fll'tti!able in the 
2010 SlvJR. 

Requirements Describes performance requirements specific to projects in the separate sewer areas. 

Chapter 6 Changes: 

• S11wll Project> ttre regulttted under the 20 I 6 Slv!R. Small Projects (those creating and/or repL1ci11g 2,500-5, 000 square feet (fi fllpetviotts sttrfitce) 
must implemellt 011e or more Site Design 1tfo1sure(:,). Projects of this size were not regulttted in the 2010 Guidelines. 

The threshold at which Large Projects must co111p~y with the Sl'vfR has been redefi'ned. In the 2010 Guidelines, projects disturbing 5,000 squtlre 
feet or more of the ground surface were subject to the requirements. In the revisio11, the threshold for Large Projects has bem revised to projects 
creating and/or replacing 5, 000 square feet or more of impervious surface. 

* The 2016 SlVJR require we of pnferred BAfh to the maximum extent practicable before COJ1sidmttion of remaining BJ11Ps. lhe 2010 Guidelines 
did not include a required BAfP Hierarchy. lhe required BA1P Hiemrchy prioritizes infiltmtion-based BlY!Ps, rainwater hrJ.rz1esting, and vegetated 
roofi j!Jilowed kY lined bioretention (commonl.y known as a ']low-through planter"). Detmtion-brzserl controls that do NOt include biofi'ltration (e.g., 
detention tanks) do 11ot meet Large Project pei:fonnance requiremems under the 2016 SA1R. Large Projects in the st11m~tte sewer areas may be able 
to i11c01porate high-·mte jt'ltration Blv!Ps (i.e. tree-box.filters and medir1.filters) into their site designpending approval b)' the SFPUC or Port. (See 
Figure 8: Separate Sewer Area Bl'vf P Hierarchy for more informr.ttion). 

ill Streets Outlines when right-of-way projects are required to comply with the SMR. 

Chapter 7 Changes: 

-0 This chtlpter wm added to the 2016 SlVJR. 

I. Introduction .. 9 
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8 Green Cert~ficutitm Credits Describes how the SMR requirements can apply ro Leadership in Energy and Environmental Design 
(LEED) and GreenPoint Rated systems. 

Chapter 8 Changes: 

# Jhis chctpter was ddded to the 2016 SAfR. 

9 Stormwater Comm! Pl<m Re11uirements Describes the components required for a complete SCP submittal, applicable to all projects that 
create and/or replace 5,000 square feet or mqre of impervious surface. 

Chapter 9 Changes: 

" This ch({pter was ({dded to the 2016 SJi.,fR. 

10 and E;~f'orcemenf Requirements Describes the SFPUC and Port inspection and ent()rcement protocols applicable to all 
projects that submit an SCP. 

Chapter 10 Changes: 

" lVo sig11~ficam changes were made i11 this chttpte1: 

11 References and Resources Contains all content, photo, and figure references for the S.MR. 

Chapter 11 Changes: 

'" This chapter was added to the 2016 SA1R. 

I 0 ,. I. Introduction 
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The SMR also contains the fiJllowing appendices with supplemental information: 

Fact Detailed infrirmarion about each stormwater control BMIJ, including siting requirements, design considerations, 
and sizing procedures. 

Appendix A Changes: 

~ B.MPs hiwe Imm grouped by scale (small-scale BAf Psfin· small, single-parcel sites vs. large-scale B111Psfor large, multi-pared sites), and listed 
approximately in order of the preferred Blvf P Hiemrchy from Chapter 6: Separate Sewer ArM Pe~formance Requirements. 

@ Conveyance swales, vegetated buffer strips, swirl separrttors, drain imerts a11d water qutt!ity inlets are clttssiji'ed tts pre-tret1tment del'ices that may 
only be wed as part of tt larger "treatme11t train" of two or more Bi'v!Ps in series. 

$ Limitt1tions ofi4iltratio11--bt1sed Blvfh, including set-back distances a11d depth to groundwatn; u•ere updated, and references to the new Appendix 
C: Infiltration Guidance were added. 

~ BMPs shown in the Green Stormwater Infrttstmcture :z;1pical Dettti!s were updttted j{;r consistemy with the det.ti!s. 

@ Neu 1 case studies and exm11ple install.ttio11s tl'ere t1dded to several BlvfPs. 

@ D1)1 wells were renamed .ts "subsu1jace il~fi'ltration ~}'stems" and detmtion vaults as 'j·ubsu~fttce detmtion ~ystems." 

~ One BAll~ the vegetated rock filter, U'rts removed fimn the Blvf P Ft1ct Sheet:; as it is mre~y used in San Francisco nor is its use encoumged kv the 
SFPUC or the Port. 

lnj}'astructure 1)~pical Details Show typical configurations, rather than required standard configurations, 
of GI. Licensed professionals can and should modify facility configurations, materials, or notes based on specific project conditions. 

Appendix B Changes: 

~ lhis appendix was added to the 2016 SMR. 

Appendix C. 
rate testing. 

fl'uww Guidance Siting requirements for infiltration-based BMPs as well as guidance on soil classification and infiltration 

Appendix C Changes: 

lhis appendix was ttdrled to the 2016 SMR. 

I. Introduction ., I I 
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Bioretentitm A list of plants appropriate for bioretention-based GI based on plant needs such as 
shade or sun, irrigation, maintenance, and other factors. 

Appendix D Changes: 

'/his tlppmdix wt!s revised to describe importmlt considert1tiom regttrdingplrmtselection.fi1r bioretention-based GI and includes ti palette 4loct1!ly 
available climate-appropriate p!t111ts that crm tolerate periodic inundtttion tl11d soil st1turrttio11. 

ppenuu.. 11/u.<,·tratfre These illustrations demonstrate how LID and GI can be integrated into San 
Francisco's diverse landscape. 

" Appendix E Changes: 

"' This appendix was <idded to the 2016-Slv!R. 

12 iii I. Introduction 
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An impervious gutter directs roof mnoff to a min garden. f>e11 
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The federal Clean U7tlter Act establishes the foundation for stonnwater regulation across 
the Country. State) regional, and municipal laws and policies under the Clean U7tlter 
Act help to ensure that San Francisco's stormwater requirements are appropriate for the 
Citys geograph]; climate) and development patterns. 

The Act 
In 1972, Congress passed the Clean \vater 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 State of 
California National Pollutant Discharge Elimination System (NPDES) permit program. 

Stormwater runoff, now recognized by the United States Environmental Protection 
Agency (USEPA) as a leading contributor to water quality degradation in the United 
States, was unregulated until 1987, when section 402(p) was added to the C\VA. Section 
402(p) established requirements to regulate polluted stormwater runoff under the 
NPDES program. 

2. Regulatory Context 1111 I 5 
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.Figu.re 1. Separute sewa amu rmdjurisdictions. (Note: map is intermittent~y updated, for 
most recent mrtp go llJ www.~{wt1te1:org!SA1R) 

I 6 "' 2. Regulatory Context 

Consistent with these requirements, stormwater 
discharges from municipal separate storm sewer 
systems (MS4s) serving populations of l 00,000 or less 
are currently regulated by the State-issued NP DES Phase 
II !Yfunicipuf Septtmte Storm Sewer System Permit (MS4 
Permit). This permit requires, among other things, that 
municipalities implement a program to control post
construction storrnwater runoff from certain new and 
redevelopment projects. San Francisco's separate sewer 
areas cover approximately 1 Cl percent of the city and 
serve fovver than 100,000 people and are subject to the 
MS4 Permit requirements (Figure 1). San Francisco's 
Stormuitlter l\1muigement Ordinu11ce (SMO) gives the 
City and County of San Francisco the authority to 

implement the post-construction requirements of the 
MS4 Permit. 

Approximately 90 percent of San Francisco is served by 
a combined sewer system that conveys both sewage 
and stormwater to one of three sewage treatment plants 
bdt)re the treated effluent is discharged to receiving 
water bodies. Controlling stormwater entering the 
combined sewer system has multiple benefits: it reduces 
the burden on the treatment plants and reduces the water 
pollution associated with wet weather discharges. T'he 
SMO also applies stormwarer management requirements 
to projects within the combined sewer system. 



NP DES 
Separate Storn1 Sevver Systen1 

Pennit 
The MS4 Permit protects receiving water quality in 
California through regulations contained in rhe permit's 
programmatic elements: 

@ Program Management 

@ Education and Outreach Program 

Public Involvement and Participation Program 

@ Illicit Discharge Detection and Elimination 

" Construction Site Stormwater Runoff Control 
Program 

@ 

@ 

Pollution Prevention/Good Housekeeping for 
Permittee Operations Program 

Post Construction Storm \Yater Management 
Program 

@ \Yater Quality Monitoring 

* Program Effectiveness Assessment and 
Lmprovement 

.. 

Total Maximum Daily Loads Compliance 
Requirements 

Annual Reporting Program 

San Francisco Stormwater Management Requirements and Design Guidelines 1111 

Agencies with Phase II Permits must implemem regulations requiring new and 
redevelopment projects to "reduce the discharge of pollutants to the maximum extent 
practicable, including management practices, control techniques and systems, design and 
engineering methods.'' 

Trcatmem ro (he MEP can be achieved by applying the bes( managcmcm practices 
(BMPs) that arc most effective a( treating pollutants in stormwa[er runoff. The State Water 
Resources Control Board (State \Vater Board) has sc1id of the MEP standard chat there 
"must be a serious attempt to comply, and practical solutions may not be lightly rejected." 
The State \Vater Board also states that if project proponents implemem only a few of the 
least expensive stormwater BJ'v1Ps, it is likely that the IvlEP standard has not been met. 
If, on the other hand, a project proponent implements all applicable and effective B.lviPs 
except those shown to be technically infeasible, or those whose cost would exceed any 
benefit to be derived, then the project proponent would have achieved treatment to the 
.MEP. As technology and design innovation improve, stormwater Blv1Ps become more 
effective. 

The definition of MEP continually evolves with the field w encourage innovation and 
improved water quality protection. Because of this, some end-of-pipe strategies, such as 
vortex separators, which were considered to meet the MEP standard ten ye;us ago, are no 
longer accepted as such. Similarly, in cases where just one BMP may have gained project 
approval in the past, today there are many cases \Vhere multiple BMPs will be required w 
achieve treatment to the MEP. 

2. Regulatory Context m I 7 
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Bioretention ill Stuttgtli't, Germany beaut{fies a pedestritm 
j){tth. Phew: F:.;:·11 
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The Stormwater Management Requirements (SMR) complies with the MS4 Permit's 
Post-Construction Storm \Vater Management Program requirement. This section of the 
permit requires Permittees, such as the SFPUC and Port, to oversee implementation 
of a post-construction stormwater management program for new and redevelopment 
projects. The Perrnittee requirements can generally be grouped into four actions: 

1. Develop, implement, and enfi1rce a program to address stormwater runoff from 
new and redevelopment projects to ensure that controls are in place to prevent 
or minimize water quality impacts; 

2. Develop and implement stormwater management strategies, including a 
combination of structural and/or non-structural best management practices 
(BMPs) appropriate for the community; 

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. 

In addition, the MS4 Permit lays out specific performance measures and a prescriptive 
BMP selection process, which Permit:tees must enforce in areas under their jurisdiction. 

The Regional Water Quality Control Board monitors San Francisco's implementation 
of MS4 Permit requirements. The SFPUC and Port must submit reports on their 
respective development review efforts, the number and type of projects reviewed, and the 
stormwater controls included in each project. 

Pollutants of Couurn 

Stormwater runoff from developed surfaces causes pollutants to enter the water bodies 
within and around San Francisco in a variety of ways. In combined sewer areas, wet 
weather flows that surpass the capacity of the collection system result in combined sewer 
discharges to the Bay and Ocean. In separate sewer areas, stormwater runoff that has 
mobilized various pollutants discharges directly into receiving waters. 
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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, such as degradation of 
wildlife habitat, water quality, and the aesthetic quality of waterways, and they can pose a 
strangling and choking hazard to wildlife. 

Sediment is a common component of stormwater runoff. Sediment, both coarse and 
fine (also known as "suspended"), degrades aquatic habitat and can be detrimental to 
aquatic life by interfering with photosynthesis, respiration, growth, reproduction, and 
O:h.'}'gen 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, effective sediment removal also reduces a 
broader range of pollutants in runoff 

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

Pesticides (herbicides; fungicides, rodenticides, and insecticides) are often detected in 
srormwater at toxic levels, even when they have been applied in accordance with label 
instructions. As pesticide use has increased, so have concerns about their adverse effects 
on the environment and human health. Accumulation of these compounds in simple 
aquatic organisms, such as plankton, provides an avenue for biomagnification through 
the food \Neb, potentially resulting in elevated levels of toxins in organisms that teed on 
them, such as fish and birds. 

Algal blooms, which create toxic co11ditionsfvr rtquatic 
organisms iJ1 hikes and po/lf;/s, are caused ~y fertilizers and 
other nutrients hi stormwater runo.ff. Phot<': Ffti,,zl dtmirm 

Stonnwater runoff trawports trash to local water bodies, 
where it crmtes an aesthetic nttisrtnce, harms wildlife, mid 
pollutes receivillg waters. Fhotc: Fliird citt1rioN 

2. Regulatory Context m I 9 
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VegetaceJ BlvIPs, such as bioretention systems, provide 
contaminant reduction via phytoremediation. The 
United States Environmental Protection Agency (US 
EPA) defines phyroremediation as "the direct use of 
green plants and their associated microorganisms to 

stabilize or reduce contamination .in soils, sludges, 
sediments, surface water, or ground water". Soils that 
are planted have an increased ability to degrade, remove, 
and mineralize toral petroleum hydrocarbons (TPHs), 
polycyclic aromatic hydrocarbons (PAHs), pesticides, 
chlorinated solvents, and surfactants compared to bare 
soils. 

Some plant species have demonstrated the ability to 
absorb or immobilize heavy metal contaminants, 
while some may metabolize or accunmlate organic 
and nutrient pollutants. For more informadon about 
phytoremediation and plants that have been studied 
for phytoremcdiative properties, sec the LID Techniail 
Guidance lvfanu:t! for Puget Sound (2005). the US EPA's 
Introd11ctio11 to Phytoremeditltion (2000), and Phyto 
(2015) by Kirkwood and Kennen. 

2 0 .. 2. Regulatory Context 

Organics can be found in stormwater in low concemrations. They include synthetic 
compounds associated with adhesives, cleaners, sealants, and solvents that are widely 
used and are often stored and disposed of' improperlt 

Bacteria can enter stormwater via sources such as animal excrement, decay of organic 
materials, and combined sewer discharges. High levels of bacteria in stormwat:er runoff 
can lead to beach closures due to the threat to human health. 

Dissolved metals, including lead, zinc, cadmium, copper, chromium, and nickel, are 
mobilized by stormwater when it runs off of surfaces such as galvanized metal, paint, 
automobiles, and preserved wood, whose surfaces corrode, flake, dissolve, decay, or leach. 
Metals are toxic to aquatic organisms, can bioaccumulate in fish and other animals, and 
have the potential to contaminate drinking water supplies. 

Polychlorinated hiphenyls (PCBs) and mercury are legacy contaminants that are 
found in low concentrations in soils associated with historically industrialized areas. 
San Francisco Bay is listed by the USEPA as an "impaired water body" for these 
contaminants. Control of PCBs and mercury will be implemented through design 
measures that limit the mobilization of these pollutants in contaminated soils. 

1he 1\!Ianagen1ent Ordinance 
In 2010, the San Francisco Board of Supervisors passed San Francisco's first SM 0, which 
requires the development and maintenance of stormwater management controls for 
development and redevelopment pro jeers meeting specific area and project type criteria. 
The SMO provides the SFPUC and Port with the legal authority to implement the post
const:ruct:ion program outlined in the S.MR. '!'he SMO was updated in 2016 to facilitate 
compliance with the 2013 MS4 Permit and to reflect improvements made in the City's 
stormwater management review processes since enactment of the SJ\110 in 2010.T'he 
SMO is available on the SFPUC website at http://sfwarer.Q[fdSMR. 
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Ilegulations, and Guidance Oocurnents 
Relevant to Green Infrastructure 
The State of California and City of San Francisco have developed a number of codes, 
requirements, and guidance documents that influence the implementation of stormwater 
management controls. Particularly relevant to green infrastructure (GI) are the Building, 
Green Building, Plumbing, Public Works, and Health codes or the Port of San Francisco 
Building Code. The full text of these codes can be found at hnp://www.amlegal.com/ 
libran·/ca/index.shtml or http://sr~>on.com, respectively. The California Green Building 
Standards Code and Plumbing Code, both of which are incorporated into respective 
City of San Francisco and Port of San Francisco codes, can be found at http:/ /www. bsc. 
ca.gov/Horne/Cmrent201 :3Codes.aspx. 

Additionally, various City documents provide GI design guidance for projects subject 
to the SMR. The section below presents selected code sections and guidance documents 
relevant to the following topics: 

" On-site Stormwater lvfanagement 

" Downspout Disconnection 

Rainwater Harvesting 

* Permeable Pavement 

" Green Stormwater Infrastructure Typical Details 

" Utility Conflicts 

Rain gardens along Portland's wrtte1fi'oilt provide functional 
greening e!onents. Photo: Ken 
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An interior roof drrtin discharges to a court;1ard hioretention planter in S~m Francisco, CA. 
Il1isproper!y designed and permitted stormwr1terfad!ity is an example ofan "approved 
alterrwte location "for stonml'ttter discharge. Photo" 
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Stmw1w11ter 

The 2013 San Francisco Green Building Code is 
based on the 2013 California Green Building Standards 
Code. These codes require stormwater management: 
as an integral part of green building requirements. San 
Francisco Green Building Code Sections 4.103.1.2 
(residential) and 5.103.1.6 (nonresidential) require 
projects to meet the requirements outlined in the SMR. 
Section l06A.3.2.4 of the 2013 Port of San Francisco 
Building Code requires projects in Port jurisdiction to 

meet performance requirements articulated in the SMR 
and in Article 4.2 of the San Francisco Public \Xl(-.irks 
Code (i.e. the SMO). 

The San Francisco Plumbing Code was amended in 
2005 to allow roofS and other building areas to drain to 

locations other than the combined sewer system. The 
relevant: section of the San Francisco Plumbing Code 
reads: 

Plumbing Code, Section 1101.1.1: All storm or 
msua! waterfi·onz roof areas, balconies, lightwelh, 
cour~yards or sirnilttr areas which total more tha11 
200 square.feet (18.4 square meters) aggregate 
shall draill or be conveyed direct£y to the buildi11g 
drain, or building sewe1~ or to an approved 
alternate location based on approvedgeotedmiat! 
and engineering designs. Such drainage shall not 
be directed to flow 011to adjacentproperty or over 
public wa_y, i11cluding sidewalks. 
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An "approved alternate location" is the key phrase that allows for downspout 
disconnection and includes properly designed storrnwater management controls such as 
cisterns and rain gardens. 

The Port Plumbing Code also allows roof areas to drain to an "approved alternate 
location." The relevant: section of the Porr Plumbing Code reads: 

Plumbing Code, Section 1503.4: All storm water or casual waterfrom roofareas 
which total more than 200 squrtrefeet (I 8.58 m) shall dmin or be conveyed directly 
to the building drain or storm dmin or to an approved r1!temr1tfre locdtion br1sed 011 

geotechniml and engineering design appr011ed kY Port ofSa11 I+ancisco's E11gineering 
Divisions Environmental Specialist. Such drainage shall not be directed to flow 
onto ru(jrtce11t proper~y or over public sidewalks. Building projections not exceeding 
12 inches (305 mm) in width are exempt fivm draiiwge requirements without area 
Ii mi trttio ns. 

Raimwtter 11cirvesting 

The "NONPOTABLE RAINWATER CATCHMENT SYSTEMS" Chapter of 
the California Plumbing Code details regulations governing the installation, 
construction, alteration, and repair of non-potable rainwater catchment systems. In 
addition, provisions in the "ALTERNATE WATER SOURCES FOR NONPOTABLE 
APPLICATIONS" Chapter, for may also apply to rainwater catchment systems. 

San Francisco's 2012 Non-Potable W7titer Use Ordinance establishes approved uses, 
permits, water quality standards~ and system design requirements for large rainwater 
harvesting systems. The ordinance includes specifications for raimvater harvesting 
(rainwater collected from roofa), as well as the reuse of'stormwater (rainwater collected 
from at-grade surfaces), graywater, blackwater, and foundation drainage. In 2016, 
the ordinance was updated to require all new buildings of 250,000 square feet or 
more of gross floor area, located within the boundaries of San Francisco's designated 
recycled water use area, to install non-potable water reuse systems to treat and reuse 
available alternate water sources for toilet and urinal flushing as well as irrigation. 
'I'his requirement will expand to the entire city on November 1, 2016. Regulated 
projects will need approvals from the SFPUC and permits from both the Department 
of Public Health and Department of Building Inspection to veri~r compliance with 

A cistern ttt .Mi/Lr College ill Oakfmul, CA is ti stonnwater 
Blvf P and fl design element. Photo: Sn'<:nt1;; 
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Permeable j>tlvnud011g Vrm Ness Ave in San Frai1cisco, CA. 
/>hotf?: /:mw1a 
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the requirements and local health and safety codes. These requirements are codified in 
San Francisco Health Code Article 12C. A n10re detailed discussion of specifications 
and permitting requirements for rainwater harvesting is provided in the Rainwater 
Harvesting fact sheet in Appendix A: Blvf P Fact Shem. A link to Health Code Article l 2C 
along with other information about San Francisco's non-potable water program can be 
found at http:U2tlyarer.org/NE 

Penneable 

Permeable Paving Systems Sf'DPW Director's Order (insert number once issued): 
This order specifies San Francisco's requirements for where to install permeable pavers 
within the public right-of- way (RO\X'). It is available __ . 

Green tfntstr1u:ture Ln:1-uu~ 

The SFPUC's Green Stotmwater Infrastmcture Typical Details incorporate current 
best practices in GI design nationwide and, at the same time, reflect the unique 
challenges and specific needs frir designing and building GI in San Francisco. These 
details show !)pica/ configurations, rather than required standard configurations. 
Licensed professionals can and should modify facility configurations, materials, or notes 
based on specific project conditions. Successful GI projects depend on site-specific 
design, both in the context of private parcels and in the public ROW. They are available 
on the SFPUC website at h~rp;//~fa::'1J~:t.:,Qig/Sl.YfR. 

::musu11ace Utility Conflicts 

The SFPUC has developed Standards fot the Pl'otection ofWastewatel' & Wate1· 
Assets (Protection Standards) to regulate the installation of surface improvements in San 
Prancisco public RO\Xi' that may impact wastewater assets or storm water conveyance. 
The goal of these standards is to balance the public benefits of surface improvements 
with SFPUC's need to maintain efrlcient access to subsurface assets and to protect public 
health. The Protection Standards include requirements for installing GI which preserve 
SFPUC access to subsurface infrastructure for foture maintenance, repair, or replacement 
activities. They are available---· 
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Boardwalks pr011ide access across wrttojimit bioretentioJI facilities in Seattle, W'll. 
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Local San Francisco mrm4itct1tre1; Heath Cerainics, wrts 
awarded an Urban V.'latershed Steward1hip Grant ftom the 
SFPUC to install permeable paving in the sidewalk .dong 
their storefro/lt. PINtD: (~{!t'(ffJ!i1.; 
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California Environn1ental Quality 
T'he California Environmental Quality Act (CEQA.) environmental revie\v process 
imposes both procedural and substantive requirements for environmental protection. 
CEQA requires local jurisdictions to identify and evaluate the environmental impacts 
of their actions, including project impacts on local hydrology and water quality. CEQA 
review is a parallel and separate process that is not connected to compliance with the 
SMR. However, many projects subject to the SMR will also require some level of CEQA 
review, and meeting the performance requirements described in the SMR will typically 
assist projects in demonstrating that they will not significantly impact hydrology and 
water quality. 

If subject to the Si'v10, the initial CEQA evaluation of a project should broadly discuss 
how required srormwater management controls will be implemented and how the 
implementation of controls would mitigate potential negative effects of stormwater nmof£ 
Suggested language for the CEQA process is provided on.line on the SFPUC's website 
(http://sf\,vater.org/SMR) to help guide the environmental assessment of projects subject to 

the SMO and ensure that CEQA documents accurately present SMR information. 

Synergy -vvith other Progran1s Planning Processes 
The SMR is designed to work with San Francisco's existing and emerging programs 
and planning processes. There are multiple City-led initiatives currently undenvay 
which incorporate on-site stormwat:er management into project: development. Each 
initiative contains mutually supportive policies, goals, and requirements focused on GI 
implementation. These initiatives target different land use types and project sizes with 
the ultimate goal of reducing stormwater runoff from a wide variety of urban surfaces 
(l;igure 2). 

The first initiative includes regulations governing new and redevelopment on large 
parcels. The SMR and SMO require Gl in new and redevelopment: projects on public 
and private parcels over certain size thresholds. The second initiative includes Ciry-
led programs, such as the SFPUC's Sewer System Improvement Program (SSIP) and 
the multi-agency Better Streets Plan, which result in large City-funded capital projects 
on streets and public parcels that can include GI. The third initiative is City-funded 
incentive programs designed to encourage implementation of GI in small community
led projects. 



The SSlP is the SFPUC's 20-year capital improvement 
plan to address system-wide needs, update the aging 
sewer system, and protect public healrh and the 
environment. The Urban \Xfatershed Assessment, a 
component of the SSIJJ, is a citywide planning effort rhat: 
'Nill define and develop surface drainage and collection 
system projects to reach SFPUC \X!astewarer Enterprise 
goals and will include proposals for GI projects. 

The Better Stn>ets Pliln and related implementation 
efforts are a collaborative project of the SFPUC, the San 
Francisco Planning Department, SFDPW, the City's 
transit agencies, and other agencies to create a unified set 
of standards, guidelines, and implementation strategies 
to govern how the City designs the public ROW. The 
goal of Better Streets-related programs is to implement 
projects that jointly improve pedestrian safety, enhance 
landscaping, and include innovati~e methods for 
reducing stormwater runoff in rhe streets and sidewalks 
to create a more attractive and sustainable public realm. 

'fhe SFPUC also sponsors v;irious GI incentive 
programs for members of the public. These programs 
are constantly evolving to meet new needs and serve new 
constituencies. Incentive programs include a subsidy 
program for small-scale rainwater harvesting installations 
and the Urban \X/atershed Stewardship Grant Program, 
which supports schools, neighborhood groups, and 
non-profits in planning, design, and construction of GI 
facilities. These types of incentive programs result in GI 
installations on both private and public property. 
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Figure 2. The City ofSm1 Francisco facilitates the imple1nentatio11 of LID ilt dijferellt scales 
through multiple initiatives. 
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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 captured and conveyed rainwater. Tidal wetlands 
lined the Bay and functioned as natural filtering systems and as buffers from major 
stonns. Rainwater inflltrated into the soil replenishing groundwater and contributing 
to stream base flow. Low Impact Design provides the opportunity to manage storrnwater 
runoff while restoring elernents of natural hydrologicfunction to the Citys urban 
watersheds. 

The San Francisco Context 
Today, impervious surfaces such as buildings, streets, and parking lots cover most. of 
the City, preventing rainfall from infiltrating into the ground. Over time, creeks have 
been connected to the sewers and buried, and tidal wetlands have been filled. Instead of 
percolating into soils, runoff now travels 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 groundwater depletion. Low Impact Design (LID) 
and green infrastructure (GI) can help mitigate these adverse effects. With every project 
conrriburing incremental improvements, San Francisco can work toward restoring 
natural hydrologic function in its urban watersheds. 
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Figure 3. San Francisco is topogmphiatl!y diz 1ided into eight individual watersheds. 
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Sttil Frtmcisco's Wfltersheds 

San Francisco can be roughly divided into two major 
drainages: the eastern and western basins. These basins 
are comprised of eight major sub-basins, or watersheds, 
containing diverse urban neighborhoods with a range of 
residential, commercial, and industrial land uses, open 
spaces, and natural areas. Each watershed has unique 
topography, hydrology, soils, vegetation and water 
resources that create opportunities and challenges for 
drainage and stormwater management (Figure 3). 

San Francisco has a temperate Mediterranean climate, 
with dry summers and rainy winters (Figure 4). In a 
typical year, San Francisco receives less than an inch 
total of rain from lvfay through September and about 22 
inches of rain between October and April. Consequently, 
the City can experience extended dry periods in the 
summer, with little to no rain, punctuated by flooding in 
the winters. 

The potential to restore watershed function and 
capacity for stormwater infiltration varies dramatically 
by location. The ability to infiltrate stormwater may be 
limited in areas that have steep slopes, shallow depth to 
bedrock or to the 'Nater table, day soils, contaminated 
soils, or that are built on bay mud or fill over former 
creeks and wetlands. Where infiltration is limited, a wide 
array of srormwater management strategies that do not 
depend upon infiltration can be implemented. However, 
in many areas of the City, particularly in the western 
basins, soils are generally sandy and can provide excellent 
infiltration rates and pollution removal. 
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Stormwater inJrttstructJ 

Approximately 90 percent of San Francisco is served by a combined sewer system, with 
the remaining 10 percent served by separate storm sewer systems or lacking srormwater 
infrastrucrure (see Figure 5). 

San Francisco's combined sewer system conveys waste\vater and stormwater in the same 
set of pipes. The combined flows receive treatment at one of three wastewater treatment 
plants before being discharged to the Bay and Ocean. San Francisco's combined sewer 
system treats most stormwater runoff to secondary standards. 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 of a CSD, the system discharges a mixture of 
storm water and sanitary effluent that has received the equivalent of wet-weather primary 
treatment to receiving water bodies. These discharges are almost entirely stormwater 
(typically consisting of roughly 94 percent stormwater and 6 percent sewage), but 
pollutants in both the stormwater and sanitary components can cause elevated bacteria 
concentrations in receiving waters. 

The primary reason for implementing LID measures in areas served by the combined 
sewer system is to reduce and delay the volumes and peak flows of storm water reaching the 
sewer system, helping to reduce CSD volumes and protect water quality. Post-construction 
controls in combined sewer areas can also improve the capacity and efficiency of the City's 
collection and treatment facilities. 

In San Francisco's separate sewer system areas, stormwater flows directly to receiving 
waters without passing through a wastewater treatment plant. In these areas, the primary 
reason fC.)r implementing GI is to improve the water quality of the srormwater .. thus 
reducing the amount of pollutants reaching receiving waters. 

Althougb the stormwater management goals for combined sewer areas are different from 
those for separate sewer areas, GI can enhance and diversify the fonctions of both systems, 
and many fundamental stormwater management: technologies apply to both. Thus, the 
Sl'v1R and associated technical guidance documents can be used throughout the entire city. 

Roof 
Drnin 

\.Ill ••mm ~> 

To Treatment 
Plant 

~~a~~ ,m- -1~ 
\. --------y 

~Figure 5. Combined sewer ~ysMns (top) serve 90 percent 

ofSa11 Francisco. Separate seuier systems (bottom) save 10 
A \>:~/,) te / {I{/ fr:}• 
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Figure 6; LID seeks to reduce runoff and restore f~ydrologic 
.fimction through effective site planning, increased 
permeability, ctnd kmdscape-based Bl'vf Ps, 

3 2 .. 3. Low Impact Design in San Francisco 

In1pact Design & Infrastructure 
lo lessen the impacts of urbanization on stormwarer quality and peak flows, cities 
around the world are taking advantage of LID, which promotes the use of ecological and 
landscaped-based systems to manage stormwater. LID is a design approach that aims 
to mimic pre-development drainage patterns and hydrologic processes by increasing 
retention, detention, intlltration, and treatment of stormwater runoff at its source. This 
decentralized approach can fo.cilitate more sustainable uses of swrmwater and allow 
for different adaptation strategies to changing environmental conditions that arc not 
available for centralized conveyance systems, 

A LID approach uses GI such as flow-through planters, swales, rain gardens and 
permeable pavement to manage stormwater on site. These technologies capture., filter, 
and slow stormwater runof£ thereby improving stormwater quality and reducing the 
quantity of runoff GI is aimed at removing pollutants 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, 

Benefits 

LID integrates water quality protection with the creadon and enhancement of urban 
wildlife habitat, responsible use of water, environmental education, and watershed 
stewardship. Implementation of GI can also achieve urban design goals such as 
improving the aesthetics of the built environment, increasing pedestrian safety, calming 
traffic, making streets and public spaces greener, and providing structure, texture, and 
identity to the City's streets and other public spaces. \V'idespread implementation of GI 
may also decrease downstream stormwater infrastructure costs by reducing stormwater 
flows and volumes. Figure 6 shows how LID can be incorporated into an urban setting 
like San Francisco's without compromising its character and livability. 
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Open space is a valuable amenity in the dense, highly urbanized city of San Prandsco. GI 
can double as civic spaces, open spaces, and recreational areas: a constructed wetland 
filters stormwater and can be the center of a neighborhood nature area; a vegetated roof 
that reduces stormwater discharge might also be a gathering area. Mint Plaza, located 
at the corner of Mint and Pifth Streets in San Francisco, serves as an inclusive public 
space that is closed to automobile traffic and is programmed for events and temporary 
art installations. The site's plamed rain gardens provide aesthetic and habitat value along 
with on-site retention and biofiltration of stormwater runoff The 20,000 square foot 
(sf) space is paved with aggregate stone pavers sloped toward slot drains that collect 
the remaining runoff and send it to a subsurface infiltration system for groundwater 
recharge. 

GI can also contribute to San Francisco's urban ecosystem by enhancing existing wildlife 
habitats and creating new ones. rfabitat can be created by implementing stormwater 
BMPs on the roofS of buildings and along planned city habitat corridors. In London, 
England, and Basel, Switzerland, vegetated roofs are being used to provide patches of 
foraging, breeding, and nesting habitat for endangered wildlife, including several beetle, 
spider, and bird species. 

Integrating GI into the streetscape yields a safer and more attractive pedestrian realm 
through the inclusion of vegetated curb extensions, sidewalk planters, street trees, 
and pervious surfaces that add attractive, pedestrian-scale details. These elements 
can simultaneously achieve stormwater management goals and improve streets for 
pedestrians and local residents by encouraging walking, reducing noise, and calming 
traffic. They can improve neighborhood aesthetics, safety, quality oflife, and property 
values. Completed in 2014, the Cesar Chavez Streetscape Improvement Project in San 
Prancisco's iVlission District includes a one-mile corridor of GI featuring bioretention 
bulb outs and planters as well as permeable concrete to naturally capture srormwater 
before it enters the combined sewer system. The GI was integrated with street trees and 
other traditional plantings to provide aesthetic benefits, shade, and a reduction of the 
urban heat island effect, while curb bulb outs help slow automobile traffic and increase 
pedestrian safety. 

17N vegetated roofat the Ortega Branch Librmy in San 
Fmncisco includes an Ortega Living Roof Cam that streams 
on their uiebsite. Photrx Rabin <,'rhPiwhol 

ThisjoiJ1t project between the San Fm11cisco Public Utilities 
Commissi011 and Department of Public Wodcs added 
bioretention plrtnters as well as pedestrian, tmjjlc, rmrl 
bicycle improvements to Cesilr Chavez St. Phuto: Rohii1 
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1Uint Plaza in Sa11 Francisco is all example ofhow LID can be illtegrated into an ultra-urban setting. The design includes rain gardens, permeable pm1ing, and a 
subsu~fiza i11jl!tmtion gallery. A' 
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Stormwater is also a valuable water resource. Using stonnwat:er on-site rather than 
releasing it downstream decreases demand for potable water and can protect receiving 
waters by reducing runoff rates .. volumes, and pollutant loads. Cisterns collect 
stormwater and store it for non-potable uses such as irrigation and toilet flushing, uses 
that unnecessarily burden potable water supplies. Stormwater can even contribute to 
future potable water supplies, by recharging underground aquifers. The Port of San 
Francisco's James R. Herman Cruise Terminal at Pier 27 features a siphonic roof drain 
system. Rainwater travels through a vortex filtration system and is collected in five 
aboveground storage tanks with a combined 41,000 gallon capacity. Collected rainwater 
is treated using an ozone recirculation system, then used for toilet flushing and landscape 
irrigation. Any surplus rainwater collected from the roof is treated using downspout 
filters before flowing into the bay. 

LID can also be a useful tool for environmental education when .it is integrated into 
school curricula, public outreach, or interpretive signs. LID concepts can be presented 
at many diflerent levels of complexity, from an introduction to watersheds to an 
explanation of the hydrologic cycle and environmenral stewardship. LID concepts touch 
upon numerous disciplines, including biology, ecology, watershed planning, engineering, 
design, and resource management. Lafayette Elementary School in the Outer Richmond 
district of San Francisco was a recipient of the SFPUC's Urban Watershed Stewardship 
Grant, which aims to reduce stormwater via impervious surface removal and GI. The 
grant funded a rainwater harvesting system, pavement removal and gardens, as well as an 
outdoor classroom. 

Thefmnes R. Hermr1n Cruise terminal at Pier 27 in 
Sim Fmncisco features a rainwater harvesting :,ystem far 
irrigation. F'rt1 ;zcfs{·o 

An integmted rainwater harvesting S)'Stem and gmden 
help illustrate rainwater reuse to students at Lrifayette 
Elemmtr11y in San Fmncisco, C!L Photu: Polh Pcrkii1< 
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S'FPUC headquarters at 525 Golden Gate Avenue in San 
Fra!lcisco~· Civic Center District. 

3 6 " 3. Low Impact Design in San Francisco 

Lastly, GI can help the design and development: community achieve various green 
building certification credits, 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. Achieving green 
building certification credits is required by the San Francisco Green Building Ordinance 
(http:/ I sfrlbi .org/ green-building··ordinance ). Information on how compliance with the 
SMR relates to LEED and GreenPoint Rated credits is provided in Chapter 8: Green 
Building Certification Credits. In 2012, the SFPUC completed construction of its new 
277,500-square-foot headquarters at 525 Golden Gate Avenue in San Francisco's Civic 
Center District. Two non-potable water systems, a Living Machine"' and a rainwater 
harvesting system, helped the building obtain LEED Platinum certification. The 
Living Machine"' treats all of the building's wastewater, up to 5,000 gallons per day, 
and then distributes the treated water for toilet flushing. The 25,000 gallon cistern 
captures rainwater from the building's roof and daycare center's play area. The water is 
then treated and distributed to subsurface irrigation for plantings and street trees that 
surround the building. 
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The Acadmzv ofScimces in Golden Gate Park is a LEED Platinum buildi71g and i1ll-ludes a 2.5-acre tiegetatd roof H1oto.· Rawi 
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Designing green inftastructure is an iterative process that requires an inter-disciplinary 
team to ensure the design oj~beautiful, practical, and functional green inftastructure. 

This chapter describes an approach to integrating green infrastructure (GI) into a 
project's site design. Although the elements of this approach are presented as a linear 
series of tasks, in practice, the process should be iterative. For example, although 
delineating Drainage Management Areas (DMAs) in Task 2 comes before sizing best 
management practices (BMPs) in Task 3, the performance results obtained in the BMP 
sizing task may lead to changes in D.N1A delineation. 

4. Greqn Infrastructure Design Approach 11 39 
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Conveyance features, sttch cts this trench drain and mn11el, 
Ctlll be used to move storrmuater betu1ee11 treatment controk 
l)hotr),' 
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Characterize Existing Site 
Conditions 
The srormwater management approach appropriate for 
a given site is largely dictated by existing site conditions. 
Soil types, topography, drainage patterns, existing 
vegetation, wildlife habitat, proximity to receiving 
waters, existing and adjacent structures, adjacent land 
uses, historical and cultural features, proposed land use/ 
programming of the project, sewer service area type, 
and jurisdiction are all factors that design teams should 
consider before locating and designing GI. 

lA. storrmtMter marutgement 

pe1:fi;-rm auu 

Design teams shouid determine 1vhether their project 
will be built in the City's combined or separate 
sewer areas, as stormwater management performance 
requirements difter depending on the sewer system. 
An interactive map of San Francisco's separate sewer 
areas is available on the San Francisco Public U!ilities 
Commission (SFPUC) website at http://sfvvater.org/ 

If a project is located in a separate sewer area, 
design teams should also determine whether the project 
is in the SFPUC or Port jurisdiction, as performance 
requirements also vary by jurisdiction (see map of 
jurisdictional boundaries in Chapter 2: Regt:1latory 
Context, Figure 1). 
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JB, Identifj physical site amstrwints 

Designers should begin by identifying site opportunities and constraints that: will drive 
the site's stormwater managen1ent design. Understanding the performance requirements 
as well as the proposed development program, density, and imensity ofland use on a sire 
will allow design opportunities and constraints to become dear. 

Existing site conditions also present opportunities and constraints that will shape 
the design. Opportunities include existing drainage patterns and vegetation, oddly 
configured or otherwise unbuildable parcels, easements, and landscape amenities, 
including open spaces, that can serve as locations for BMPs. Differences in elevation 
across the site 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 water table, contaminated soils, 
geotechnical instability, existing utilities, and historical and cultural resources. Site
specific infiltration tests and other georedmical investigations by a licensed engineer will 
be needed to select appropriate BMPs. For more information about approved infiltration 
testing protocols, see Appendix C 14iltration Guidauce. 

JC. programm11tic 

The programmatic needs of a project will shape the types of spaces available to manage 
stormwater. Programmatic needs may include commercial seating areas, pedestrian 
corridors, or recreational community facilities. Programming differs depending on the 
type of development; ft)f example, a zero lot line residential building's needs would 
contrast greatly with the needs of a high school. 



2 

Create Conceptual Stonnvvater 
t Plan 

Using the evaluation of existing conditions and 
stormwater management performance requirements, 
design teams can begin to develop a stormwater 
management plan. A draft stormwater management plan 
should show, at the conceptual level, how water will 
move across the site and which BlvIPs will be used to 
manage that water. This is an appropriate level of design 
to bring to the SFPUC's suggested Pre-Application 
Meeting, outlined in Chapter 9: Storrnwater Control 
Plan Requirements. 

an intertlisciplinary team am:l use 
1nq1aa Design Principles aud Strategies 

The property owner should assemble an interdisciplinary 
team early in the design process to ensure well-designed 
and feasible GI. These teams typically consist of the 
property owner, civil engineer, architect, landscape 
architect, at~d plumbing designer. When developing the 
stormwater management approach, p~oject teams should 
consider the Low Impact Design-based (LID) principles 
and implement the associated strategies listed on the next 
page to the extent technically practicable. While some 
of the LID Principles and Strat~gies are more applicable 
to suburban development and may be less suited to San 
Francisco's dense urban environment, they represent the 
industry standard for LID. 
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LID Principles t1nd Strategies 

I: Preserue creel<~s, wetlantf;~ 

* Incorporate creeks, wetlands, and existing vegetation into the sire design. 
Develop setbacks to protect these areas, 

Encourage planting of new trees and preservation of healthy, established trees. 

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

2» soil into site 

~ Design stormwat:er BMPs to take advantage of existing drainage paths and 
minimize re-grading. 

• Minimize soil disturbance and improve soil quality through soil amendments 
and creation of a microbial community. 

Concentrate development on parts of the site with less permeable soils and 
preserve areas that can promote infiltration. 

" Prioritize the use of infiltration-based BMPs where soils, groundwater, and 
geology allow. 

Pri11ciple 3.· 1Willimf~;e rind dis.·onncct hnpen•io11s smf!tces. 

Use landscape and permeable paving materials rather than traditional 
hardscape in plazas, sidewalks, driveways, streets, parking areas, and patios. 

~ Install vegetated roofa to reduce runoff from buildings, 
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4: Ti·eat stormwrtttr ut its smrrce. 

" Identify pollutants of concern and their sources early in the design process and 
install source control measures where appropriate. 

Detain and retain runoff throughout the site to manage runoff as close to its 
source as possible. 

.5: lr<:ur stom1u•rdcr1.ls rt l't'sou ire, 1wt a 

" Capture srormwater for irrigation, toilet flushing, cooling towers, and other 
non-potable applications. 

" Design multi-purpose Brv1Ps that not only manage stormwater but also 
improve streetscape and public space design. 

" Incorporate environmental education and interpretation into GI where 
appropriate. 
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A single Bl'viP may not retain or treat enough runoff from its contributing DMA to meet 
applicable performance requirements. In these cases, a combination of several BlvlPs in 
succession, known as a "treatment train," may be used to enhance stormwater management 
effectiveness. BMPs in series increase volume and peak flow reduction capacity as well as 
improve water quality by treating a wider range of pollutants than a single BMP. BMPs 
in series can also lniprove the long-·term efficiency ofBMPs and reduce the maintenance 
requirements for ea.ch BMP in the rrain. 

Some example treatment train configurations include: 

Cistern overflow~ Rain garden or f1ow-·through planter 

Vegetated roof~ Flow-through planter 

Vegetated swale ~ Rain garden 

Detention tank ~ Flow-through planter 

A fow principles to keep Jn mind in the design of treatment trains include: 

46 Ill 

Think of each element Jn a treatment train as a separate functional unit. 

Before adding additional elements to a treatment train, analyze their performance 
relative to preceding BMPs in the train. If the expected storm water benefits of the 
additional element are limited, the increase in cost may outweigh the benefits. 

" Do not alter or remove any single BMP without a corresponding resizing of 
remaining BMPs in the treatment train, otherwise the capacity of the remaining 
BMPs may be exceeded. 

4. Green Infrastructure Design Approach 

2B. Evahutti? selectpoteutitd types 

Considering site constraints and opportunities as well as 
the performance requirements established in Task l, the 
design team can novv identify the types of BMPs that are 
best suited for the project site. At this stage, design teams 
should use the Combined or Separate Sewer Area BMP 
Hierarchy to guide the BMP selection process. Use of 
the Separate Sewer Area BMP Hierarchy is required and 
aligns with BMP selection requirements in the NP DES 
Phr.tse 11 /'vlunicipril Seprmtte Storm Sewer s:ystem Permit. 
The Combined Sewer Area BMP Hierarchy is a guidance 
tool that leads design teams through the City's preforred 
BMP selection process. 

Both BMP hierarchies prioritize rainwater harvesting, 
infiltration-based BMPs, and vegetated roofs followed 
by lined biorctention (commonly known as a "flow
through planter"). ff none of these BMPs are feasible 
on site, projects proponents in combined.sewer areas 
can use detention-based BMPs that do not incorporate 
biotreatment (i.e. detention tanks and ponds) in their 
site design. Projects in separate sewer areas may be 
able to incorporate high-rate filtration BMPS (e.g., 
tree-box filters and media filters) pending approval by 
the SFPUC or Port. The Combined Sewer Area BMP 
Hierarchy can be found in Chapter 5: Combined Sewer 
Area Performance Requirements and the Separate Sewer 
Area BMP Hierarchy in Chapter 6: Separate Sewer Area 
Performance Requirements. 
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Case 

The design for Porsdamer Platz, one of Berlin's 
most important public squares, includes a 
stormwater treatment train that uses multiple 
stormwater management strategies (indoor use, 
storage, biofiluation, and outdoor use) to control 
both the quality and the volume of stormwater 
on-sire. The roofs of the development, some of 
which a re vegetated roofs and some of which 
are traditional, harvest rainwater to be used in 
the buildings f(ir toib flushing and irrigation. 
During large storm events, five underground 
cisterns store rainwaca and chen release ic slowly 
into a series of pools and plamed 'bimopes' for 
filtration. In the summer monchs, addicional 
filters can be added to remove algae. Treated 
rainwater then flows through a wry popular 
Outlloor waterscape where employees and visitors 
gather. 
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Table l provides a list of BMPs approved for use in meeting San Francisco's storm water 
performance requirements (described in Chapter 5: Combined Sewer Area Performance 
Requirements and Chapter 6: Separate Sewer Area Performance Requirements). Siting 
and design information about these BMPs is provided in Appendix A: Blvf P Fact Sheets, 
and design guidance is provided in AJ_JJ>endix B: Green Stormwrtter Inji·rtstmcture ~(ypical 
Detaih. 

Spread ieft open for new graphic to be developed froni b!e 

48 " 4. Green Infrastructure Design Approach 



San Francisco Stormwater Management Requirements and Design Guidelines lit 

Table 1. Storn1water Controls (i.e. BMPs) 

Vegetated Roof 

Permeable Pavement 

Unlined Bioretemion 

Lined Bioretention 

Subsurface Inflltration System 

Inflltradon Trench 

Infiltration Basin 

Bioretention Swale 

High-Rare Biofilrration 

lvledia filter 

Subsurface Detention System 

etention Pond 

,etative layer grown on a roof (rooftop garden). 

vement that allows runoff to pass through it to the soil below, thereby reducing the runoff from a site. 

vegetated sr.ormwater facility (e.g., rain garden) that captures, infiltrates, transpires, and treats polluted runoff, thereby 
reducing storrn\vater volume, attenuating peak flow, and improving srormwater quality. 

"flow-through planter." 

An underground stormwarer scoragc facility (e.g., infiltration gallery) that receives runoff through subsurface piping ant1 stores I 

water until it infllrrates into the soil. 

A rock·tllled trench that receives srormwater runoff from the ground surface (not through subsurface pipes) and allows it to 
infllrrate. 

A shallow impoundmem underlain by permeable soil that captures stormwater, stores it, and allows it to infiltrate. 

A treatment-based facility such as a tree-box fllter that uses biological processes to filter pollutants out of stormwarer. Use of 
these BMPs is only allowe<l un<ler special circumstances and is at the discretion of the SF PUC or Port. 

A treatment-based facilily such as a tree-box filter that uses biological processes to fllcer pollutants om of stormwarer. Use of 
these BMPs is only allowed under special circumstances and is at the discretion of the SF PUC or Port. 

A filter that treats stormwater via filtration and adsorption of pollutants to the filter media. Use of these BMPs is only allowed 
under special circumstances and is at the discretion of the SFPUC or Port. 

A.n un<lerground storage tank (e.g., detemio11 unk or vault) that temporarily stores stormwater and slowly releases it b~Kk to the 
sewer system to reduce peak Hows. 

A shallovv impoundment that temporarily stores srormwater and slowly releases it back to the sewer system to reduce peak flows. 
-------·-· --- ·-~-~-- --"i 

\'(let Pond 

! Constructed Wetland 

A basin constructed to detain storm water and maintain a permanent pool of water throughout the wet season and potentially 
throughout the year. 

man-made wetland designed to collect and purif:), stormwcner through microbial transformatior!, plant uptake, settling of 
articulates, and adsorption. This BMP is typically implemented as a centralized treatment facility. 
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4. Green Infrastructure Design Approach 

DeliuetUe 

To better understand the flow of storrnwater across tbe 
site, design teams need to delineate the major post
development drninage patterns, including sub-watersheds 
and Dlv1As. A sub-watershed area is defined as the 
contributing surface that drains to a single (separate or 
combined) sewer system connection. Sub-watersheds can 
be broken down into one or more DMAs. A DMA is a 
discrete area that drains to a single stormwater control, 
to a series of hydraulically-connected controls (known 
as a "treatment train"), or directly to the sewer system. 
instructions for delineating sub-watershed areas and 
DMAs are provided in the Stormwater Control Plan 

(SCP) Im tructio ns (available at '·'··'··'·f"··'·'·.1..."'·'··'·'··'·'··'·"··'·'·"'·'·i·'L'-'·'··t'··'·" 
While BMP selection is typically not yet finalized at this 
point, the design team can develop DlvL'\s that work 
with the stormwater design approach and iteratively 
refine the BMP selection later in the process (see Task 4). 

2D. site 

After delineating DMA~, design teams can select and 
site BMPs rhat suit the site, align with the team's 
design goals, and respond to the site constraints and 
progran1matic needs. 



Develop the Stonnvvater 
Managen1ent Plan 
At this point in the design process, design teams 
should have a general idea of the types and locations 
of BMPs that account for site conditions and meet 
project goals. Proponents are now ready to further 
develop the stormwater management plan and size 
BMPs to demonstrate compliance with the performance 
requirements. The outcome of this process is an 
appropriate level of design for a Preliminary SCP, 

·outlined in Chapter 9: Stormwater Control Plan 
Requirements. 

3A. Locate B1Y1Ps 

Finalizing the locations of the selected BMPs requires 
collaboration among the interdisciplinary team tci ensure 
tliat programmatic needs are met, physical constraints 
and opportunities are considered, and stormwater is 
managed safely. For example, the team must confirm 
that site grading and piping networks capture runoff 
from the entire intended DMA and direct it to the BMP. 
For Biv!Ps located on structures, the team must contlrm 
that the structure can safoly bear the load of the BMP. 
They must also confirm that the BMP placement will 
not create utility, regulatory or programming conflicts. 
Lastly, using simplified sizing ratios to approximate BMP 
size, they should confirm that there will be sufficient 
space for the proposed BJv!Ps. 

San Francisco Stormwater Management Requirements and Design Guidelines "' 
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A rai11 gardm at Glencoe Efemelltmy in Portland, Oregon reduces stormwater jloius to Port!a11d's wastetMter coffection system. Photo: 

s 2 " 4. Green Infrastructure Design Approach 



3B. Size BMPs using the BJYJP si:dug calcu!1um· or 
uuulelling 

After selecting and locating stormwarer controls that are 
appropriate frir site conditions, design teams must size 
the BMPs to achieve the desired srnrrnwater performance 
results. Projects that are five acres or less, or with sub
watershed areas that are t\VO acres or less, can use the 
SFPUC's electronic BMP Sizing Calculators to size 
BMPs. Larger, more complex development projects can 
use the BMP Sizing Calculators as planning tools, but 
must use modelling to prove compliance with the SMR. 

If using the calculators, all performance requirements 
are-built into the spreadsheets, which, upon entry 
of site infonnation, automatically provide runoff 
reduction estimates and indicate ·whether the site design 
passes (meets requirements) or fails (does not meet 
requirements). The BMP Sizing Calculator results 
allow design teams to iteratively complete a srnrmwater 
manage111ent plan for the site, showing proposed land 
uses, sub-watershed areas and DMt\s, and specitlc BMP 
designs. 

The two calculator spreadsheets, one for combined sewer 
area projects and one for separate sewer area projects, 
are available on the SFPUC website at http://sfwater. 

"·'f>' .. ·''''·'·-"'·"· For additional guidance on BMP sizing, see 
the memorandum Combined Sewer Area BA1P Sizing 
Gziculator Approach Using the Santa Barbara Urban 
Hylrograph J\fethod, which provides guidance on the 
calculator approach and design parameters for each BMP 
(available at http:/ /sfwarer.org/S!viR). 
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to 

Streamlined maintenance and mcnimized performance 
can be achieved by incorporating the following design 
strategies: 

5 4 .. 

Use pretreatment systems to remove coarse 
sediment and litter, particularly for infiltration 
systems. Pretreatment systems can reduce rhe 
velocity of flows entering rhe Biv1P, reducing 
wear on the BMP and extending its useful lift. 

Use simple and passive systems that minimize 
piping, complex routing, and pumping. 

Whenever possible, select BMPs that do not 
require slow-release control structures. Such 
structures can dog ;rnd require periodic 
inspection and maintenance. 

Whenever possible, select storrnwater facilities 
that are above-ground, as they are more likely to 
be visible and therefore receive maintenance. 

* Use deep-rooted vegetation in conjunction 
wirh 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 for 
biorctention, see Appendix D: Vegetation 
Palette for Biorerention BMPs. 

Avoid using womly plants, shrubs or trees in 
conjunction with underdrained BMPs to reduce 
the potential for underdrain clogging and 
damage due to root intrusion. 

4 . G 1· e e n I n fr a s t r LI ct LI r e D es i g n A p p r o a c h 

3C Design Bll-1Ps 

This is where the design and derailing of all BMPs takes place, separately from locating 
and sizing. The interdisciplinary design team should coordinate to determine BMP 
materials, plantings, plumbing connections, etc. The SFPUC has developed rhe Grem 
Stormwater Infmstmrture Tj;pict.il Details (Appendix B) to help inform BMP design. These 
details incorporate tbe latest best practices in green stormwater infrastructure design 
national-wide and, at the same time, reflect the unique challenges and specific needs 

for designing and building green stormwater infrastructure in the City and County 
of San Francisco. They show typical configurations, rather than required standard 

configurations. Licensed professionals can and should modify facility configurations, 
materials, or notes based on specific project conditions. Appendix A: BiVJP Fact :3heets is 
another valuable design tool that provides guidance on BMP design parameters, such as 
the ponding depth, media depth, and maximum drawdown times. 



Stormwater 1\1anagen1ent 

Plan 
At this point the process of selecting, siting, and sizing 
Bi\1Ps is honed to small tweak~ to ensure that the BMP 
design accommodates site conditions and folfills the 
performance requirements. Design teams should also 
review the LID Principles and Strategies prioritized from 
'fask 2A and confirm that they !;ave been achieved. If 
not, an iterative design process that includes revising 
Blvf P selection or size may be necessary to ensure 
that the project achieves its design goals and meets all 
applicable performance requirements. An example of 
a completed stormwater management plan is available 
online at hup;//0.h::mt\;'.LQJg/.$.(vlR. 
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4. Green Infrastructure Design Approach 

and Locate Controls 
Everyday activities such as recycling, trash disposal, and 
vehicle and equipment washing generate pollutants such 
as trash, sedimenrs, oil and grease, nutrients, pesticides, 
and metals, all of which can be mobilized by stormwater 
runoff The Pollutants of Concern section in Chapter 
2: Regulatory Context describes the main categories 
of pollutants, their sources, and their environmental 
consequences. These pollutants can be minimized 
by applying source controls. Source controls prevent 
pollutant generation and discharge by controlling 
pollution at its source, or, at a minimum, limiting 
srormwater exposure to pollutants. The BMPs discussed 
in Tasks 1-4 focus on managing stormwater flow and 
volumes, whereas source controls focus on preventing 
pollutants from entering stormwater runoff during 
storms. 

Source controls include both structural foamres and 
operational practices. Typical structural source controls 
involve covering, berming, or hydraulically isolating 
a potential pollutant source area. Operational source 
control measures include routine pavement sweeping and 
substituting traditional materials with those that are less 
toxic; for example, replacing traditional anodized chain 
link fencing with vinyl coated fencing. 

The Source Control section of Appendix A: BAf P Fact 
Sheets provides example source controls for specific 
pollutant-generating activities and sources. It also 
includes a list of source control resources. 



Develop Inspection 
Maintenance Plans 
Stormwater controls must be routinely inspected 
and maintained to ensure that they are functioning 
effectively. Typical inspection and maintenance activities 
are described in Appendix A: BMP Fact Sheets and in 
the Annual Self-Cert(ficatioll Checklists and Instructions, 
which arc available online at http://sfaater.org/S1\:1R. 

Project proponents for sites that create or replace 5,000 
sf or more impervious surface must develop inspection 
and maintenance plans that include the following: 

1. Identify who will own or have operational 
responsibility for the facility. In the case of 
privately owned facilities regulated by the SFPUC, 
the property mvner will be responsible for routine 
inspections and maintenance. In the case of 
facilities within the Port's jurisdiction, operational 
responsibility will be assigned through lease and 
development agreements. 

2. Identify inspection and maintenance activities 
and schedules for all BMP types at the site. 

3. Formalize inspection and maintenance 
responsibilities. Projects under SFPUC jurisdiction 
will use a Maintenance Agreement recorded with the 
property. Projects under Port jurisdiction will use 
lease agreements, management agreements, licenses, 
or comparable documents. 
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The property owner or delegate must maintain the stormwater control facilities in 
perpetuity from the completion of construction. If the ownership or lease is transforred, 
inspection and maintenance responsibilities must: also be formally transferred to the new 
owner, occupant, or lessee. 

St:ormwater controls installed t:o meet: SFPUC or Port performance requirements will be 
inspected through the SFPUC or Port maintenance inspection programs, described in 
Chapter 1 0: Inspection and Enforcement. 
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A vegetated mofand other LID features at the Eco-Center at Heron's Head Park help illustrate sustai11r1ble design pmctices to students in San francisco's Brzyview
Hunters Point 11eighborhood. Photo: 
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To improve stormwater management ttcross San Francisco's combined sewer areas) the 
Ciry of San Francisco requires all projects creating and/or replacing 5, 000 square feet or 
rnore of irnpervious surface to comply with stormwater management requirements and to 
submit a Stonnwater Control Plan. 

The primary reason for implementing post-construction st:ormwater controls in combined 
sewer areas is to reduce and delay the volumes and peak flows of stormwater reaching 
the sewer system. Reducing these volumes and Hows can help to reduce combined sewer 
discharge volume, decrease flooding, and protect water quality. This chapter describes the 
stormwater performance requirements for projects constructed in combined sewer areas. 

Sevver Area Perfonnance Requlren1ents 
In areas served by the combined sewer system, new or redevelopment projects that 
create and/or replace 5,000 square feet or more of impervious surface must manage the 
How rate and volume of stormwater discharging to the combined sewer system. The 
combined sewer system performance requirements are broken into two cases based on 
existing site imperviousness: 

Case 1: Projects with existing imperviousness of less than or equal to 50 
percent must maintain a stormwater runoff rate and volume at or below pre
clevelopment conditions for the 1- and 2-year, 24-hour design storms. 

The SFPUC and Port interpret the term "pre
developmem" to be the existing conditions on the 
site before construction of the proposed development 
project. "Pre-developmem" is not the natural condition 
of the site prior to human development. For project 
sites where demolition has occurred before initiation of 
the current development project, the pre-development 
condition is defined as the most recent active land 
use (i.e. an interim site condition is not considered 
"existing"). 

The San Francisco Public Utilities Commission 
(SF PUC) and Port of S,rn Francisco (Port) define an 
"impervious surface" as a surface that prevents the 
land's natural ability to absorb and infiltrate rainfall or 
stormwater. Impervious surfaces include, but are not 
limited to; building or structures, roof tops, impervious 
concrete and asphalt, and any other continuous 
watertight pavement or covering. Landscaped soil and 
pervious pavement, including pavers with pervious 
openings and seams, underlain with pervious soil or 
pervious storage material, are not impervious surfaces. 

5. Combined Sewer Area Performance Requirements " 61 
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The perfrirmance requirements for combined sewer 
areas are based upon the stormwater requirements 
from Sustainable Sites Credit 6.1 "Srormwater Design: 
Quantity Control" in LEED version 2.2far New 
Construction and Aftrjor Renovation. Coordinating with 
LEED credirs allows the development community 
to achieve two goals by meeting one performance 
requirement (i.e. meet the SMR and receive LEED 
points). The requirements remain valid in LEED uersion 
2009, but have been revised in LEED version 4. Further 
informadon regarding LEED credit requirements is 
presented in Chapter 8: Green Building Certification 
Requirements. 

The San Francisco Public Utilities Commission 
(Sf PUC) recommends that design reams consider the 
Lovv Impact Design (LTD) Principles and Strategies, 
presented in Chapter 4: Green Infrastructure 
Design Approach, when developing the srormwarer 
management approach for their sites. The five LID 
Principles and Strategics include preserving and 
protecting creeks, wetlands, existing vegetation, and 
other wildlife habitat; incorporating existing drainage 
patterns, soil conditions, and geology into the site 
design: minimizing and disconneccing impervious 
surfaces; treating stormw~lter at its source; and treating 
storm water as <l resource, nor a waste product. 

* Case 2: Projects with existing imperviousness of greater than 50 percent must 
reduce the swrmwater runoff rate and volume by 25 percent relative to pre
development conditions for the 2-year, 24-hour design storm. 

Note that: under certain conditions right-of-way (ROW) projects must comply with the 
Srormwater Management Requirements (SMR), as described in Chapter 7: Stormwater 
Management Requirements in the Streets. 

Activities that create or replace impervious surface include, but are not limited to, the 
construction, modification, conversion, or altera t:lon of any building or structure and the 
creation or replacement of outdoor impervious surfaces such as parking areas, driveways, 
or private street areas. 

The SMR does UQt. apply to the following activities: 

~ pavement maintenance activities such as top-layer asphalt grinding and repaving 
within the existing footprint; 

" 

& 

~ 

* 

replacement of existing sidewalks and streets dedicated to and accepted by the 
City; 

interior remodeling projects; 

re-roofing; 

exterior wall surface replacement; or 

utility repair work requiring trenching or excavation with in-kind surface 
replacement. 

62 iii 5. Combined Sewe1· Area Performance Requinirnencs 
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10 to 2016 
The 2016 performance requirements fiJr projects within the combined sewer area contain two key differences from the 2010 performance requirements: 

l. The threshold at which projects must comply with the SMR has been redefined, In the 2010 Guidelines, projects disturbing 5,000 square feet or more 
of the ground surface were subject to the requirements. In the 2016 SlvfR, the threshold has been revised to projects creating and/or replacing 5,000 

. square feet or more of impervious surface. 

2. The 2016 SMR includes an option for eligible projects to comply with Modified Compliance requirements. This option was not available in the 2010 
Guidelines. 

The 2010 Guidelines performance requirements apply to projects for which a SCP was submitted before July 1, 2015. The 2016 SMR performance requirements 
apply to projects with SCPs submitted on or after July l, 2015. 

The J11ission Bay tmjfic circle i11 San Francisco, CA manages storm water.from acijacent streets, P/Jom: Urban \\'.:11n:,/w! 
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Bioretention in .t11 industrial area ofSan Frcmcisco. 
L~--t..11J10?d 

Preferred B1HP Selectimt 

When selecting BMPs to meer the performance requirements, the SFPUC and Port 
encourage design reams in combined sewer areas to use the Combined Sewer Area 
BMP Hierarchy (Figure 7). The Combined Sewer Area BMP Hierarchy presents a 
process for selecting BMPs that prioritizes reuse (rainwater harvesting), infiltration, and 
vegetated roofs. However, for some sites in San Francisco's combfoed sewer areas, reuse, 
infiltration, or vegetated roofs may nor be feasible when the folkrwing conditions are 
present: 

Little to no demand for non-potable water (rainwater harvesting); and 

• Documented high concentrations of pollutants in underlying soil or 
groundwater, preventing infiltration; or 

" Potential geotechnical hazard that: could be exacerbated by infiltration; or 

• Being located on elevated structures, such as piers over water, causing 
infiltration to be infeasible. 

~ Prohibitive costs 

In such cases, bioretention facilities that include an impermeable liner and an underdrain 
at the bottom of the storage layer (a configuration commonly known as a ''flow-through 
planter") may be used. If none of these BMPs are feasible on sire, projects in combined 
sewer areas should then consider detenrion-based BMPs that do not incorporate 
biotreatment (i.e. detention tanks and ponds) in their site design. All stormwater 
controls used for compliance with the SMR must be located on a parcel, unless a 
project applies for Modified Compliance or triggers the combined sewer area RO\'V' 
requirements outlined on in Chapter 7: Stormwater Management Requirements in the 
Streets. 
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·1 

Notes· 

Reduce Stormwater Runoff 

Is thsre a non-polable use tor ston11water al the site? 

Is inliltrnt!on·at the site fcasibio?("J 

Can proposed impervious surtaces bs rsdesigned to 
manaqe storrnwater? 

Oi*tain & Biotreat Stonnwater Runoff 

Can lined bioretonlion be integrated into tho 
podium, or nier areas? 

For sites. can a treatment wetland be 
stonnwater management 

Deta~n Storrnwater Rum.1ff 

Does your site need to reduce peak flows? 

(a) For informalion on inflllralion conslrainls and feasibilrly refer to Appendix C: lnfrllralion Guidance. 
(b) Typically appropriate for larqe or multi-parcel sites. 

Figure 7. Combined Sewer Ami KMP Him.zrc/~y 

Rainwater 

Unlinsd biorotontion 
Subsurface infiltration 

Bioretention sw<>los 
Infiltration basin(bl 

Permeable pavement 
Veqetated roof 

Lined biorotention (i.e., t1nv1-11,,-,., 

Constructed wetlancr"1 

Detention tank 
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Table 2. The Modified Co1npliance Progran1 
In 2014, the SFPLJC piloted a ~lyfodified Compliance 
Program for rhe combined se\vcr area to allow projects 
with proven site challenges and limitations to comply 
with modified stormwater control performance 
requirements, The Modified Compliance Program was 
developed based on feedback from the development 
and design community, research and modeling by 
the SFPUC, and coordination with the San Francisco 
Planning and Urban Research A~sodation (SPUR). Table 
2 below provides more information on the applicability, 
requirements, and outcomes of the Iv1odified Compliance 
Program. Modified Compliance Program materials are 
available on the SFPUC website at l.:nxp://~.fry:;]Jgr,qrgf 
Si\.JR. 

66 !Iii 5. Combined Sewer Area Performance Requirements 

Applies only to Case 2 projens (sires with t>xisting imperviousness ofgrearer than 50 
percent) served by the combined sewer system 

Is not available for projects with approved Preliminary or Final Swrrnw;tter Comrol 
Plans (SCPs) 

Requires evaluation of site consuaims, including high groundwater, shallow depth 
to bedrock, poorly infiltrating soils, contamination, and presence of zero lot line 
conditions (buildings that extend to the propcrry lines) 

Requires evaluation of project potencial for rainwater harvesling 

Requires rhe submittal of a Modified Compliance Application documenting these 
evaluations 

l\!lodifies volume and peak rate reduction requirements OR allows rhe use ofBlvfPs in 
the adjacenr public ROW (i.e. sidewalks) to comply with performance requirements 
based on sire-specific constraints 
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To improve stormwater management across San Francisco's separate sewer areas) the City 
of San Francisco has adopted storrnwater management performance requirements for 
two project sizes based on the area of impervious surface created and/or replaced. 

The primary reason for implementing post-construction stormwater controls in separate 
sewer areas is to protect the water quality of receiving warers by reducing runoff and 
improving stormwater quality. This chapter describes the stormwarer performance 
requirements for separate sewer areas. 

Separate Sevver Area llequirernents ()vervlew 
In areas served by separate sewer systems, performance requirements vary according to 

the following project size thresholds: 

Small Project: 2,500 to 5,000 square feet of impervious surface created and/ 
or replaced 

Large Project: 5 ,000 square feet or more of impervious surface created and/ or 
replaced 

The San Francisco Public Utilities Commission 
(SFPUC) and Port of San Francisco (Port) 
define an "impervious surface" as a surface that 
prevents the land's natural ability to absorb and 
infiltrate rainfall or stormwater. Impervious 
surfaces include, but are not limited to; building 
or structures, roof tops, impervious concrete and 
asphalt, and any other continuous watertight 
pavement or covering. Landscaped soil and 
pervious pavement, including pavcrs with 
pervious openings and seams, underlain with 
pervious soil or pervious storage material, are not 
impervious surfaces. 

6. Separate Sewer Area Performance Requirements ., 69 
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Activities that create or replace impervious surface include, but are not limited to, the 
construction, modification, conversion, or alteration of any building or structure and the 
creation or replacement of outdoor impervious surfaces such as parking areas, driveways, 
or private street areas. 

The SMR does not apply to the following activities: 

pavement maintenance activities such as top-layer asphalt grinding and 
repaving within the existing footprint; 

" replacement of existing sidewalks and streets dedicated to and accepted by the 
City; 

" interior remodeling projects; 

" re-roofing; 

" exterior wall surface replacement; or 

• utility repair work requiring trenching or excavation with in-kind surface 
replacement. 

Table 3 summarizes performance requirements by project size. A more detailed 
description of the requirements follows the table. 

6. Separate Sewe1· Area Perfo1·111ance Requirements 
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Table 3. Separate Sewer Area Perfonnance and Docu1nentation Require1nents by Project Size 

Small Project 

Large Projecr 

Note: 

2,500 - 5,000 
sq_uare feer 

?.: 5,000 square foer 

Implement at leasr one Sire Design lv1easure (see 
Table 4) 

Implemem source controls and Blvf Ps to meet 
perfrJrmance requirements: 

Projects within SFPUC jurisdiction must 
manage the 90th percentile, 24-hour storm 

Projects within the Port's jurisdiction must 
manage the 85th percentile, 24-hour storm 

Submit estimated runoff reduction volume using 
the Stare \li/arer Board SMARTS calculator 

Submit a: 

Storm water Control Plan rn SFPUC or Port 
(See Chapter 9) 

A signed and recorded ]'vfaintenance 
Agreement (SFPUC jurisdiction) or 
Operations & lvlaintenance Verification 
Documents (Port jurisdiction) 

A signed Certificate of Acceptable 
Construction 

( 1) S1VlARTS is the Stormwater Multiple Application & Report Tracking System. The SlvfAR.l:S' Post-·Cowtm«tion Cafmlcttor is available at 
hnp:/ /ww\v. W<\terboard.s.rn.guv/warer issuesi prdgr:unsistormvv,ucriphase ii munidpal.sl1 tml. 
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SFPUC Requirements The SFPUC performance 
requirements for Large Projects are based upon the 
stormwater requirements from Sustainable Sites 
Credit 6.2 "Srnrmwater Design: Quality Control" 
in LEED i;ersion 2.2 for New Construction and M?tjor 
Renovation. Coordinating with LEED credits allows 
tbe development community to achieve two goals by 
meeting one performance requiremenr (i.e. meet the 
S:tvfR performance requirements and receive LEED 
points). The requirements remain valid in LEED verdon 
2009, but have been revised in LEED version 4. Further 
infrm11adon regarding LEED credit requirements is 
presented in Chapter 8: Green Building Certifirntion 
Re.q uirement;. 

Port Requirements The Port performance 
requirements frir Large Projects are based upon the 
stormwater requirements from the 2013 NP DES Phrtse 
[{Municipal Seprtrttt<? Storm Sewer System Permit. 

Srnall Project Separate Sewer .Area Requirernents 
Projects in separate sewer areas that create and/or replace 2,500-5,000 square feet of 
impervious surface must implement one or more of the Site Design Measures listed in 
Table 4 to reduce runoff from the project site. 

'Table 4. Site Design Measures 

Stream Setback or Butler 

Soil Quality Improwment 

Tree PLu1ting and Preservation 

Disconnection of Rooftop and 
Impervious Area 

Permeable. Pavement 

Green Roof 

Vegetated Swale 

Rainwater Harvesting 

A vegetau:d area with trees, shrubs_, and herbaceous 
vegetation that exists or is established to protect a stream 
system, lake, reservoir, or coastal estuarine area. 

Improvement of soil through soil amendmcms and the 
creation of microbial community. 

Planting new trees and/or prest'.rving healthy, establishc·d 
trees. 

Rerouting rooftop drainage pipes to cisterns or permeable 
areas instead of to the storm sewer. 

Pawmcnt that allows runoff to pass through it to the soil 
below, thereby reducing the runoff from a site. 

A vegetative layer grown on a root (rooftop garden). l 

A vegetated open channel designed to treat and attenuate 
runoff 

System that collects and stores runoff from roofs or other 
impervious surfaces for non-potable reuse .. 

72 .. 6. Separate Sewer Area Performance Requirements 
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Small Projects must submit the estimated runoff reduction achieved by proposed 
Site Design Measures. The runoff reduction should be estimated and submitted to 

the SFPUC or Port: using the State Water Board's Stormwrtter A1ultiple .A.ppLicrttio11 & 
Report Tracking System (SA1ARTS) Post-Constmction Calculator, available at E;·*·'·u .... r..Y.Y..Y..Y.Y:,. 

warerboards.ca.gov/wat:er issue\/progrnms/st:orniwarer/phase ii municipal.shtml. 

Large Project Separate Sewer Area Perforn1ance 

Large Projects create and/or replace 5,000 square feet or more of impervious surface and 
are required to comply with the folh,ving requirements: 

J - Site Design Requirernents 

In both SFPUC and Port jurisdiction areas, separate sewer area projects must consider 
optimizing the site layout using the Low Impact Design (LID) Principles and Strategies 
presented in Chapter 4: Green Infrastructure Design Approach, Task 4. Design teams 
must review the list of Principles and Strategies, assess potential for using these design 
principles in project design, implement: them to the extent feasible, and document 
implementation in their SCP Narrative. 

2- 1Vlau1.tgernent Perfonru.mce Requireuumts 

5rJ>UC R.:quirc11m1ts 

Stortnwat:er controls for Large Projects under SFPUC jurisdiction must be designed 
to infiltrate, evapotranspire, bioretain, and/or biotreat the stormwater volume generated 
by the 9CJ'h percentile, 24-hour storm. This storm translates to a rainfall depth of 
approximately 0. 75 inches and a rainfall intensity of approximately 0.24 inches per hour. 

6. Separate Sewer Area Performance Requiremencs lil 7 3 
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Biorete11tio11 plamers in tt resedemial courtyrtrd iJt Srtn 
Fnmcisco, CA. Pho!(!: Z(!,n/()t(/ 

Port 

Stormwater controls for Large Projects under Port jurisdiction must be designed to 
infiltrate, evapotranspire, bioretain, and/or biotreat the st:ormwat:er volume for the 85th 
percentile, 24-hour storm. 1his storm translates to a rainfall depth of approximately 0.63 
inches and a rainfall intensity of approximately 0.2 inches per hour. 

Portion Site Subjcrt to SikfR 

For Large Project sites in both SFPUC and Port jurisdictions, the portion of the site 
subject to performance requirements varies according to the increase in post-project site 
imperviousness, as follows: 

~ Projects that increase the imperviousness of the site by more than 50 percent 
compared to pre-development conditions must manage the stormwater from 
the entire site, including existing AND created and/or replaced impervious 
surface (i.e. all of the impervious area on the site) to the maximum extent 
practicable. 

• Projects that increase the imperviousness of the site by less than 50 percent 
compared to pre-development conditions must manage the stormwater from 
created and/or replaced impervious surface ONLY, 

Note that under certain conditions right-of-way projects must comply with the SMR, as 
described in Chapter 7: Stormwater Management Requirements in the Streets. 

3 - BJl.f P ."lelet:rw 

When selecting BMPs to meet the stormwater management performance requirements, 
Large Projects in separate sewer areas must use the Separate Sewer Area BMP Hierarchy 
(Figure 8) and complete the corresponding Separate Sewer Area BA1P Selectiou Form 
(available on the SFPUC website at h:;;r.p;//~fwgt¢I,Qigf$.l.\:X.R) to demonstrate that they 
are proposing to use preferred BMPs to the maximum extent practicable bei()re selecting 
lower priority BlVlPs for stormwater management. 
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\. 

Notes: 
(a} For information on infiltration constraints and feasibillty refer to Appendix C: Infiltration Gtiidance. 
(b) Typically appropriate for large or multr-parce! sites. 

Rainwater harvesling 

Unlined bior£elention (ie., rain garden) 
Subsurface infiltration systerniinl'iltrntion trench 

Bioretenliori swal0s 
lnflllration basid01 

. \ 

··············>r Perrneabie pavement j Ve~y~ta10d roof 
\ ,' 

Lin0d tJioretention (i.e .. flow- tr.rough plankr) 

Constructed Wf,tiandt"I ... _J 

(c} Refer to tht: Separate Sewer Area BMP Selection Form within lhe SCP Application for guidanct: on which sites are considt:red highly constrained. 
(d) Use Of these BMPs is only allowed under special circumstances and is at the d1scret10n of the SFPUC or Port. 

Figure 8. Sept1rate Sewer Area B1VIP Hierarchy 

6, Separate Sewer Area Performance Requirements .. 7 5 
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7 6 .. 

'fhe Separate Sewer Area BMP Hierarchy presents a process for selecting BMPs that 
requires the prioritization of reuse (i.e. rainwater harvesting), infiltration, and vegetated 
roofs. However, for some sites in San Francisco's separate sewer areas, reuse and 
infiltration may nor feasible when the following conditions are present: 

~ Little to no demand for non-porable water (rainwater harvesting); and 

@ Documented high concentrations of pollutants in underlying soil or 
groundwater, preventing infiltration; or 

Potential geotechnical hazard that could be exacerbated by intlltration; or 

* Being located on elevated structures, such as piers over water, causing 
infiltration to be infeasible. 

In such cases, bioretention facilities that include an impermeable liner and an underdrain 
at the bottom of the storage layer (a configuration commonly known as a "flow-through 
planter") may be used for projects. In cases with extreme constraints, the SFPUC and 
Port may grant permission for the use of high rate filtration devices such as media filters. 
All stormwater controls used for compliance with the SMR must be located on a parcel, 
unless a project a triggers the separate sewer area right-of-way (ROW') requirements 
outlined in Chapter 7: Stormwarer Management Requirements in the Streets. 

6. Separate Sewe1· Area Perfo1·mance Requirements 
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for 10 to 16 

The performance requirements in the 2016 SMR are similar to those of the 2010 Guidelines for most separate sewer area projects, but there are several 
important differences: 

l. Small Prnjects are regulated under the 2016 Stormwater Management Requirements (SMR). Small Projects (those creating and/or replacing 2,500-
5,000 square feet ofimpervions surface) must implement one or more Site Design Measure(s). Projects of this size were not regulated in the 2010 
Guidl'lines. 

2. The threshold at which Large Projects must comply with the SMR has been redefined. In the 2010 G11iddi11es, projects disturbing 5,000 square 
feet or more of the ground surface were subject to the requirements. In the 2016 SMR, the threshold for Large Projects has been revised to projects 
creating and/or replacing 5,000 square feet or more of impervious surface. 

3. The 2016 SJ..1IR requires the use of preferred Besr Management Practices (BMPs) to the maximum extent practicable before consideration of remaining 
BMPs. The 2010 Guidelines did not include a BMP Hierarchy. 

The Bl\1P Hierarchy prioritizes rainwater harvesting, infiltration-based Blv1Ps, and vegetated roofa followed by lined bioretention (e.g. lined 
bioretemion with an underdrain, commonly known as a "flow-through planter"). If none of these BJV[Ps are feasible on site, projects may be able to 
incorporate high··rare filtration BMPs (e.g. tree··box filters and media filters) into their site design pending approval by the SFPUC or Port. 

Detention-based controh that do not include biotreatmem (e.g. detention tanks) do not meet Large Project performance requirements under the 2016 
SMR. (See Hgure 8:Separate Sewer Area BMP Hierarchy for more information). 

The 2010 G11iddi11es performance requirements apply to projects for which an Stormwarer Control Plan (SCP) was submitted before July l, 2015. The 2016 
SMR performance requirements apply to projects with SCPs submitted on or after July l, 2015 

771e JVewcomb Ave Stn:etscape Improvement Project created one of theflrst streets to include gree11 inftastructure ill San Francisco, .featuring bioretention and 
permerihle pilvn11ent in ill/ unrle1priiiileged 11eighborhood. Ph,1to.· Sd1,;s1e,;h/ 
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lhe performance requirements outlined in Chapters 5 and 6 apply to certain right-of 

way projects) depending on the type of right-of way. 

Performance requirements within the right-of-way (ROW) vary depending on which 
sev.rer area the project is in and the type of ROW being constructed. This chapter 
outlines when ROW projects are required to comply with the SMR. 

Cornbined Sewer Arca Pcrforn1ance 
Require1nents to Right-of~Way In1prove1nents 
In addition to parcel-only projects, the combined sewer area srorrnwater performance 
requirements apply to a subset of ROW projects developed in conjunction with large, 
multi-parcel development projects subject to the Subdivision Code (available at http:! i 
www.amlegal.com/library/ca/sforncisco.shcml) and those that create private ROW. 
Impervious surface that is created and/ or replaced by this subset of ROW projects 
must be included in calculations determining whether projects meet the 5,000 square 
foot impervious surface threshold and are therefore subject to the combined sewer area 
stormwater performance requirements. 

7. Storrnwater Management Requirements in the Streets " 79 
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The following diagrams illustrate scenarios where tbe combined sewer area perfr>rmance requirements do and do not apply to the ROW: 

Graphics Legend: 

Area subject to combined sewer area performance requirements. 

~ Area not subject to combined sewer areas performance requirements. 

1. Created and/or replaced impervious surfaces within a development 
project that will be new public RO\XI dedicated to the City. 

2. Created and/or replaced impervious surfaces within a development 
project that arc or will be private streets, roads, or pedestrian walks. 

8 0 .. 7. Storrnwater Management Requirements in the Streets 
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This scenrtrio ocmrs when large parcel> are redeveloped c111d subdivider/, 
creating new public R0\1?r that are evmtual~y dedicated to and accepted 
by the Gty. Prtper streets, or streets that have been dedimted but not 
accepted ~Y the City\ are also covered by this sce11rtrio. 

_J L _J L 

j ~-~.r ~J ~L L 
I I I I 

This scem1rio occurs whenprivatcparcds are redeveloped and create priz1ate 
ROWs thut are llOt dedicated to or tlccepted ~Y the Ci~y. 



San Francisco Storrnwater Management Requirements and Design Guidelines 111 

4. Existing public ROWs (either adjacent to or bisecting the 
Development Project) that are being disturbed in conjunction with a 
Development Project. 

5. Improvements to existing public ROWs NOT associated with a 
Development Project. 

_J L.... .............. . .......... J L ...J L 

J L__.J L 
I I 

This scmario occurs when an existing puhlic ROW1 is acijacent to or hisects 
Development Project{s) suhject to the SAfO. Even ifimpro11ements to the 
existingptthlic ROW> are requirecl, those ROWrs in the comhined sewer area 
are not su~ject to the Storrnwater jvfanttgement Ordinance (SJvJO) tts long 
as the puhlic RO\,V was previously dedicated to and accepted~!' the Cit)'. 
Note: Different rules apply to existing public ROW projects in the 
City's separate sewer areas, which are described in the following section . 

...J L ...J L 

J L__.J ~L 
I I I I 

This scerwrio occurs when there is an irnprovementproject far an 
existing dedicated and accepted public ROW' hut there is no associated 
Development Project(s). Note: Different rules apply to existing public 
RO\V' improvement projects in the City's separate sewer areas, which 
are described in the following section. 
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3. Created and/or replaced impervious surfaces within a development 
project that are located in existing public ROWs and that will be 
permanently closed to vehicular trafl1c or vacated. 

82 Ill 7. Storrnwater Management Requirements in the Streets 
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l [ -.1 [ 
I I I I 

This scewzrio occurs when a de1 1elopmmt project includes d pe/'manent 
street closure or 11dmtion. Street 1111cations occur when whrtt wrts 
formerly a public ROW becomes a private parcel (this is the opposite of 
creating a new streez). A permrmem street closure occurs when a street is 
permanent61 closed to vehicular trajjlc. 
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of the Separate Sewer Area 
Project Perfonnance Requiren1ents to Right-ot::Way 
ln1prove1nents 
Large Project stormwater performance requirements apply to public ROW projects 
that fall into tvv'O categories: 1) public ROW areas developed in conjunction with large, 
multi-parcel development projects which meet a set of specific criteria and 2) new or 
retrofitted public RO\V areas not associated with development projects which meet 
another set of specific criteria. Note that in the first case, the impervious surface that 
is created and/or replaced by these RO\X! projects should be included in calculations 
determining whether development projects meet the 5,000 square foot impervious 
surface threshold and are therefore subject to the Large Project stormwater performance 
requirements. Large project performance requirements also apply to private ROW 
projects. 

The Large Project performance requirements do not apply to the following types of 
ROW projects: 

• New ROW projects that create less than 5,000 square feet of ne\v impervious RO\V 
and are not associated with a development project do not need to comply with the 
separate sewer area performance requirements. 

• Projects on existing public RO\X! that add more than 5,000 square feet of 
impervious surface in the form of new bike lanes or sidewalk do not need to comply 
wirh the separate sewer area performance requirements. 

7. Storrnwater Management Requirements in the Streets .. 8 3 
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The Large Project pert't1rmance requirements apply to the following types of RO\X/ projects: 

Graphics Legend: 

Area subject to separate sewer area performance requirements. 

1. Created and/or replaced impervious surfaces within a devdopment 
project that will be newly dedicated or newly accepted public 
ROWs. 

2. Created and/or replaced impervious surfaces within a development 
project that are or will be private streets, roads, or pedestrian walks. 

84 .. 7. Storrnwater Management Requirements in the Streets 

L 

L _JJD DI l_J l'-5~f-.. -ij I ~ 0 1r~~ o o 0 L 
l i L L_J L .. ! ............................................................. . 

-1 r I r 
This scmario ocmrs·uihen large parcel1· rtre redeveloped und subdivided, 
creating new public ROW~· tht1t are eventually dedicated to and uccepted ~')' 
the Ci~v. Pttper strem, or streets that have been dedicated but not accepted 
~}' the City, ttre ttlso covered by this scenario . 

.J L .J L 

1 l ~ 1 l 
I r I r 

This scenario occurs whm private parcels rire redeveloped and create private 
ROWs that are not dedicated to or accepted by the City. 
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3. Created and/or replaced impervious surfaces within a development 
project that arc located in existing public ROWs and that will be 
permanently closed to vehicular traffic or vacated .. 

4. New ROW projects that create 5,000 square feet or more of new 
impervious surface, whether developed in co1l)1tnction with rt parcel 
project or not. These projects must meet performance requirements 
to tbe extent feasible. 

5. \'\!idening of existing ROW with additional traffic lanes that create 
5,000 square feet or more of new impervious surface, whether 
developed in coJ1junction with a parcel project or 11ot (does not include 
widening of existing streets to include new bike lanes or sidewalks). 
These projects must meet performance requirements to the extent 
feasible. 

..J L ..J L 

J [ ~ J [ 
I I I I 

This scenario occurs tuhen a development project includes a penna11ent 
street closure or vacr1tio11. Street 1Jacations occur when what was 
fonner{y a public ROW becomes a private parcel (this is the opposite of 
creating a new street). A permanent street closure occurs when a street is 
permanently closed to 1Jehicular traffic . 

... .! L .. _J L 

Jr==l[ J [ LJ 
I I If II 

_J L _J L 

J [ ~ J [ 
I I I I 
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Stormwater management can help project proponents achieve various green building 
certification credits. In San Francisco, both Leadership in Energy and Environmental 
Design and the Greenl)oint Rated system are being used to assess the environmental 
quality of site and building design. 

LEED 
The implementation of green infrastructure (GI) can help project proponents earn 
Leadership in Energy and Environmental Design (LEED) stormwater credits. 
Recognizing the multiple benefits of GI, project proponents may also earn LEED credits 
in other areas, such as Sustainable Sites and \Vater Efficiency (Tables 5 & 6). 

Projects seeking LEED credits for stormwater management may choose to meet difforent 
performance requirements, depending on time of project registration. Until October 
31, 2016, projects can choose to pursue certification in either LEB'D 11ersion 2009for 
New Cowtruction and 1Vlajor Reno/Jlition or LEED vm·ion 4 for Building Design and 
Construction. After this date, only LEED version 4 certification will be available. More 
information about LEED version 4 credits can be found at lmp://www.usgbc.org/ 

8. Green Building Certification Credits ,. 87 
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version 

Combined sewer area projects seeking LEE"D version 
2009 certification should achic:ve the Sustainable Sites 
Credit 6.1 "Stormwater Design: Quantity Control" for 
1 point provided that the project meets the combined 
sewer area Case 1 or Case 2 requirements. Separate 
sewer at·ea pmjects seeking LEED 111mion 2009 
certification should achieve the Sustainable Sites Credit 
6.2 "Stormwater Design: Quality Control" for 1 point. 

88 Iii 8. Green Building Certification Credits 

Table 5. LEED version 2009 credits related to 
stormwater n1anagement 

Sustainable 
Sites 

\XZ'ltcr 
Effkicncy 

2 



version 4 

Projects seeking LEED version 4 certification must 
comply with more stringent stormwater management 
performance requirements. fn LEET> vm·ion 4, 
stormwater management credits have been combined 
under a single "Rainwater Management" credit in the 
Sustainable Sites category. This credit requires that the 
project use GI to manage the 98'h percentile rainfall -
event on-sire for 3 points or the 95'h percentile event for 
2 points; zero lot line projects (projects with buildings 
that extend to the property lines) receive 3 points for 
managing the 85'h percentile event. 

Both combined sewer atea projects (Case 1 and Case 
2) and separate sewet atea projects that comply with 
the SlvfR may have to implement additional stormwater 
management to receive LEED version 4 stormwater 

management credits. 
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Table 6. LEED version 4 credits related to storn1water 

manage1nen t 

Sustainable 
Sites 

Water 
Efficiency 

Notes: 

SS Rainwater !vLmagement (Option 2) 

SS Site Development-Protecr or Restore Habitat (Option 1) 

SS 0 

SS Heat Island Reduction (Oprion l) 

SS Heat Island Reduction (Option 2) 

\'{IE Outdoor W.'lter Use Reduction (Option l) 

WE Outdoor Warer Use Reduction (Option 2: 50<J1J, l 0 
Reduction) 

WE Outdoor Warer Use Reduction (25l)'(1, 30%, 35%>, 40%, 
45%, soq,;) Rc:Jucrion) 

WE Cooling Tower Warer lJse 

WE Water Mererincr 

a. Except Healrhcare facilities. 

1, 2, 3, 
4,5,Ci" 
2 ( 

b. School, Rc·tail, Hospitality, and Healthcare facilities can earn an additional point by meeting 
additional requirements. 
c. Must meet minimum number of cycles to earn l point and use a minimum of 20%i recycled 
non-potable water. 

8. Green Building Certification Credits Ill 89 
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c;reenPoint 
The GreenPoint Rated system is a California-based 
third-party residential certification system. In addition to 
srormwater credits, points can be earned in the areas of 
site design, landscaping, and exterior finishing (Table 7). 
j\fore information about this system is available at 
greenpoi mrnted.com. 

90 II! 8. Green Building Certification Credits 

Table 7. GreemPoint Rated credits related to storn1water 
manage1nent 

Sire 

Drought Tc>lerant, California Native, 
C3.3 I Medirerranean Species, or Orher 

Approprlare Species 

cc; High-Efficiency Irrigation System 
Landscape 

One Inch of Compost in the Top Six m 1 ~ " 
C7 

Twelve Inches of Soil 

C16 

Exterior E6 I Vee.crated Roof 

Notes: 
a. Both Multifamily and Single Family Checklists 
b. Multifamily Checklist only 

2 (Cornrnunh:y), 
2 (Energy) 
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Green infrastructure Blvf Ps such rts the storm water wetland in Portland's Tanner Springs Park treutpolluted sidewalk runoff,' thereby minimizing negutive 
impacts on water qualit)' 

8. Green Building Certification Credirs 111 9 I 
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Submittal of'a Stormwater Control Plan is required for all projects that create and/ 
or replace 5,000 square feet or more of impervious surface. The SCP is revieiued 
by the SFJJUC or Port to determine iuhether a proposed project meets performance 
requirements. 

The San Francisco Public Urilities Commission (SFPUC) and the Port of San Francisco 
(Port) require the submittal of a Stormwater Control Plan (SCP) fi)r all projects creacing 
and/or replacing 5,000 square feet or more of impervious surface. Project proponents 
must complete a SCP to demonstrate that they have met all applicable stormwater 
performance requirements. The SCP allows the SFPUC and the Port to review projects 
that are subject to rhe SMR and evaluate compliance. 

9. Storrnwater Control Plan Requirements 1a 93 



iii San Francisco Stormwater Management Requirements and Design Guidelines 

Pre-Application Meeting with 
SFPUC (Optional) 

I 
v 

Submit Preliminary SCP 

Project Review Process 

Project Team (or Applicant) 

SF Department of Building Inspection (DBI) 

D SF Public Utilities Commission (SFPUC) 

Acronyms: 
MA - Maintenance Agreement 
SCP - Stormwater Control Plan 
SMO - Stonmwater Management Ordinance 

Comment on Preliminary 
SCP 

·······1 

I 
I 

···· .j Re-submit Preliminary SCP 1-<+- ~ 

Approve Preliminary SCP with l·--··--··->J Remove Hold on Site or ---·-+> DBI Issues Site or Building 
Condition(s) 'I Building Permit Permit 

• 
[-~:~~it Final SCP 

Project Review Process ·· ··- -·~ Comment on Final SCP I- -··: 
I 

L -· -- - -- ~ Re-submit Final SCP r· ~ 
Approve Final SCP Pending 

with conditions 

1) Sign & Record MA 
2) Sign Certification of 

Acceptable Construction 

'If 

Approve Final SCP Upon 

1) Proof of MA Recordation 
2) Submission of Signed 

Certification of Acceptable 
Construction 

Remove Hold on Certificate I I 
of Final Completion (CFC) ····· ... , PBI Issues CFC 

.Figure 9. The SFPUC StonmUtlter C'omrol Pla11 submittal and appr011a/ process 
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S Subn1ittal 
Tim dine 
The SCP review process consists of two review stages: 
Preliminary SCP and Final SCP. Figures 9 and 10 
illustrate the SFPUC's and Port's typical SCP review 
processes, respectively. They are largely similar, except 
that the SFPUC has partnered with the San Prancisco 
Department of Building Inspection (DBI) for 
enforcement and the Port houses its own enforcement 
mechanisms. 

Before submitting a Preliminary SCI~ design teams 
are encouraged to discuss the proposed stormwater 
management approach with SFPUC or Port staff at a 
pre-application meeting. Design teams should schedule 
a meeting early in the project planning phases. Early 
coordination minimizes design issues throughout the 
review process. SFPUC or Port review staff will provide 
technical assistance to the design team during the entire 
development of the site design and SCP (Preliminary 
and Final) to the extent feasible. Review staff will 
provide design guidance via email or phone calls to 

facilitate compliance with the Stormwat:er Management 
Requirements (SMR). 

If project proponents with constrained sites in the 
combined sewer area wish to apply for the Modified 
Compliance option, they must submit a Modified 
Compliance Application before submitting a Preliminary 
SCP. The Modified Compliance Application, complete 
with submittal instructions, is available online at 
shvater.org/SMR. 



Project proponents typically submit a Preliminary SCP 
at the design development phase of the project; the 
Preliminary SCP must be approved by the SFPUC or 
the Port before a Site or Building Permit will be issued. 
The Preliminary SCP acts as a proof-of-concept of the 
overall stormwater management approach; plans should 
reflect the design level typical of a Site Permit (e.g. 100% 
design development). Formal review entails validation 
of storm water calculations, confirmation of proper and 
safe design of Best Management Practices (BMPs), and 
assurance that there are no fatal flaws in the stormwater 
management concept. Some Preliminary SCPs may need 
to be revised several times to develop a sound stormwater 
management approach before they can be approved. 

A Final SCP is typically submitted at the 100 percent 
construction document phase of the project. \\7hereas a 
Preliminary SCP must demonstrate that the proposed 
srormwater management approach is sound, a Final SCP 
must prove that the overall proposed design as well as 
BMP selection, sizing, and conflguration account for site 
constraints and meets stormwater requirements. Final 
SCPs must be stamped by a California licensed engineer 
or landscape architect. The DBI and Port will not release 
the Certificate of Final Construction for the project until 
the SFPUC or Port approves the Final SCP. 
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Pre-Application Meeting with 
Port Environmental Group 

(Optional) 

l 
Submit Preliminary SCP 

(including O&M Plan) 

l 
Project Review Process 

Project Team (or Applicant) 

Port Building Permit Group 

D Port Environmental Group 
Acronyms: 
O&M - Operation and Maintenance Plan 
SCP - Stormwater Control Plan 

Comment on Preliminary 
SCP 

···· ···· ···· ···· ····· Re-submit Preliminary SCP 14··· 

~ 
Approve Preliminary SCP with I--·--'" 

Condition(s) 

'& 

Submit Final SCP 

Remove Hold on 
Building Permit 

·---·->! Port Issues Building Permit 

Project Review Process 1·· ·· ··~ Comment on Final SCP I··· ···· 1 

4 I 
I 

[ _ - - - ·~ Re-submit Final SCP r-1 

l 
Approve Final SCP Pending 
O&M Verification Documents 

~ 
1) Execute O&M Verification 

Documents 
2) Sign Certification of 

Acceptable Construction 

v 
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Figure JO. The Port Storm water Control Plrm submittal 1md approvf.l! process 
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In order to obtain SCP Final Approval, a Certitlcation of Acceptable Construction and 
maintenance documentation must be submitted to the SFPUC or Port. 

The project's Engineer of Record or Landscape Architect must observe all stormwater 
BMPs at major stages of construction and upon completion to ensure that the B.tvf Ps 
have been built in general accordance with the Final SCP Approved witb Conditions. 
This observation is documented by the submission of the Certification of Acceptable 
Construction fl)J'lll, which must be provided to the SFPUC or the Port upon completion 
of construction. If there are construction-related issues v.d1ich indicate that the 
installation does not meet the intent of the Final SCP Approved \Vith Conditions, the 
property owner is responsible for ensuring corrective action is taken. If the issues are 
not rectified, a Certification of Final Completion will not be issued by the DBI or Pon, 
depending on jurisdiction. 

i uri.vlirtinn 

Projects are required to install stormwater management controls and maintain those 
controls in perpetuity. Every Large Project subject to the SMR must sign and record a 
Maintenance Agreement to acknowledge and accept this maintenance responsibility. The 
Maintenance Agreement must be signed and recorded at the San Francisco Office of the 
Assessor prior to SF PUC approval of the Final SCP. For more information download the 
!vfaintenance Agreement Recordation !nstrurtirms available at Imp:/ /sfcvater.org/SMR. 

Operations umance l)ocunu:uts 

Port project proponents (i.e., prospective lessees, licensees, or facility operators) may 
be required to install and maintain new stormwater management controls on Port 
property, and/or maintain existing stormwater managernem controls on Port Property 
in accordance with the terms of their lease agreement, management agreement, or 
license throughout the term of their agreement with the Port. The Port and Port project 
proponent will formalize and agree to operations and maintenance responsibilities t<.)r 
every Large Project subject to the SMR prior to Port approval of the Final SCP. 
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Fire Station No. I in St111 Francisco met the SMR with 
bioretcntion flnd permeable concrete. Koz 
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SC~P Con1ponents Single-Parcel Proj 
Components of an SCP are listed below along with a short description of what is 
required in each section. Visit hm~//sfwate_r.org/SMR to download the complete SCP 
instructions, forms, templates, memoranda, and worked examples. There are separate 
SCP lmtructions and Project 111forrnfltion Forms for single parcel and multi-phase (i.e. 
redevelopment) projects. 

Project Information Form 

The Project Information Form includes property owner and applicant contact 
information, project location and description, a checklist to ensure completion of all 
SCP components, and a St:atemenr of Certification with the preparer's name, license 
number and stamp. 

Project Nt1rrative 

The Project Narrative is a concise description of the proposed project including existing 
conditions, opportunities and constraints for stormwater management, and overall 
stormwater management approach. A summary of the BMP selection process should be 
included to explain how the Combined or Separate Sewer i\rea BMP Hierarchy was used 
in selecting stormwater controls. Separate sewer area projects must also summarize how 
rhe l.lD Principles and Strategies outlined in Chapter 4: Green Infrastructure Design 
Approach, Task 4) have been incorporated into planning and design. 

Separate Sewer Arett BllJP 
ONLY) 

(jor sepm·ate sewer anttt prajet:ts 

111e Separate Sewer Area BMP Selection Form aligns with the required Separate Sewer 
BMP Hierarchy outlined in Chapter 6: Separate Sewer Area Performance Requirements. 
It allows project applicants to demonstrate how they are proposing to use preferred 
BMPs to the maximum extent practicable. The Form presents thresholds, based on site 
conditions, which must be assessed before implememing a lower priority BMP. 
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0unu1u1 Table 

The Calculation Summary should clearly describe the srormwater control Bi'vJP 
performance calculation methods and assumptions. The table should clearly show that 
the proposed overall design meets the performance requirements and should summarize 
the storm water runoff calculation results for each sub-watershed area, if applicable, and 
for the whole site. 

Starmwtttt~r 

The Stormwater Management Plan is a site plan that tells the hydrologic story of the 
project site and demonstrates how the selected BMPs will manage runoff from their 
contributing areas. It is the only drawing required within the SCP that is not already 
created as part of the construction document plan set. The Stormwater Management 
Plan should define sub-watersheds and drainage management areas (DMAs), provide 
an Area SummaryT1ble that summarizes surface area types and DMA~, and provide a 
typical detail for each type of BMP. 

B11!JP Schedule 

The BMP Inspection Schedule lists inspection activities and schedules. Projects can 
create an Inspection Schedule using the template in the Tt'clmical Report 1empfdtes or 
they can provide a custom BMP Inspection Schedule if necessary (e.g., for proprietary 
BMP systems such as vegetated roofs and rainwater harvesting systems). Refer to 
Appendix A: Blvf P Fact !::ibeets for recommended activities and frequency for standard 
BMPs. The 'lech11icrtl Report Temp!rttes are available online at www.sfwater.org/S/vJR. 

BltIP 1Ylttfntenauce Schedule 

The BMP Maintenance Schedule lists maintenance activities and schedules. Projects can 
create a Maintenance Schedule using the template in the lechnical Report 1emplates or 
they can provide a custom BMP Maintenance Schedule if necessary (e.g., for proprietary 
BMP systems such as vegetated rootS and rainwater harvesting systems). Refer to 

Appendix A: B!Vf P Fact Sheets for recommended activities and frequency for standard 
BMPs. The Tech11ical Report J(wpfrttes are available online at '.vww.sfWater.org/SMR. 

A1ainterumce workers remove sediment.from rt sedimeut 
basi11 in a bioretention planter on Cesar 01avez St i11 San 
Fra11cisco. 
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Thisgrern wall in San Fra11cisco, CA is irrigated using 

captured stonnU'ate1: Photo: Rdchl'L Amd 
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Source l1ncklist 

Projects are also required t:o implement source controls for all pollutant-generating 
activities and pollutant sources associated with the project. 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, all of which 
can be mobilized by storrnwater runoff The Source Control Checklist, available for 
download with the Technical Report Templates lists each potential source of polluted 
runoff: associated pollutants of concern, and proposed source controls. Refer to the SMR 
Apprndix A: BMP Fact Sheets for resources on required source control measures. The 
Teclmicaf Report Templates are available online at viww.sfWater.org/SMR. 

Calculttthm or 

The calculation spreadsheets or a modeling output should demonstrate that the 
SMR performance requirements have been met. Design teams should ensure that the 
information' in the spreadsheets is consistent with corresponding sections of the SCP. For 
accepted modeling outputs, refer to the SFPUC Accepted Hydrologic Calculation 1'vlethod1, 
available online at hup:/ I sfwater.org/ SMR. 

Supporting 

As appropriate, additional site-specific documentation can be submitted to support the 
stormwater management design and assumptions, such as proposed B1\:!P proprietary 
product information (e.g. cut sheets and operations & maintenance documentation), 
relevant geotechnical report: findings and/or infiltration resting results, and BMP 
specifications. 

Gmstnu:tirm Document Drawiugs (e.werpts relrtted to stormwt1ter 
rncmt1gement) 

Construction Documents must be included as reference material to ensure that BMPs 
are fully incorporated into the site design. Construction Document drawings should 
depict the existing and proposed conditions that are relevant to compliance with the 
SMR. 
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Con1ponents tor 
Projects 

Redevelo pn1en t 

Proponents of multi-phase, redevelopment projects must provide additional inJ1)rtnation 
beyond the components described for single-parcel projects. For these projects, the 
Multi-Phase SCP Instructions and Project Iuformation Form (available at http:// 

Redevelopment and multi-phase projects offer the greatest 
opportunity tl)r regional LID elements (i.e., stormwater facilities serving more than 
one parcel), such as constructed wetlands. The SFPUC and Port will work with project 
proponents who are proposing large projects to develop a comprehensive SCP that 
integrates stormwater management across multiple parcels. 

9. Stormwater Control Plan Requirements m I 0 I 
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The San Francisco Public Utilities Commission and the Port of San Francisco require 

periodic inspections to ensure that BMPs are properly constructed and maintained and 

continue to provide effective storrnwater management. 

Once stormwater management facilities are incorporated into new development and 
redevelopment projects, the San Francisco Public Utilities Commission (SFPUC) and 
Port of San Francisco (Port) require periodic inspections to ensure that they are properly 
constructed and maintained and continue to provide effective stormwater management. 
Three types of inspections are required under this construction and maintenance 
verification program: SFPUC or Port construction inspection, annual self-certification 
inspections conducted by the property owner, Port: tenant:, or delegate thereof, and tri
annual inspections conducted by the SFPUC or the Port, depending on site jurisdiction. 
'rhe SFPUC and the Port also inspect best management practices (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 SFPlJC 
or the Port will take enforcement action. 

Inspection and enforcement promcols described in this chapter apply to all projects 
required to submit a Stormwater Control Plan (SCP), that is, all projects creating and/ 
or replacing 5,000 square feet or more of impervious surface (in both combined and 
separate sewer areas). 

9. Stormwater Control Plan Requirements m I 03 
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Figure 11. Post-comtmction inspectiom. 

End: Problems 
corrected, 
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Inspections 

'fhe Port or the SFPUC will inspect stormwater B1\!1Ps 
upon completion of construction. Inspection staff 
will confirm that srormwater facilities are built in 
conformance with the Final SCP approved plans. If 
there are issues that require follow-up, the Port or the 
SFPUC will send the property owner or Port tenant a 
notice stating what corrective action needs to be taken 
and the timeframe for corrective action. 'fhe deadline 
will be between 24 hours and 30 days from the date of 
the notice, depending on the severity of the problem. 
The property owner or Port tenant is responsible for 
correcting these issues and scheduling a follow-up 
inspection by rhe Port or the SFPUC. If the issues are 
rectified by the time of the follow-up inspection, the 
Certificate of Occupancy will be issued. A diagram 
showing the post-construction inspection process is 
shown in flgure 11. 



After BMPs are successfully built, certified, and a 
Maintenance Agreement is recorded, the SFPUC will 
send annual self-certification inspection reminders 
to property owners at all sites with stormwater 
BMPs. The Port will send annual self-certification 
inspection reminders to Port tenants with stormwater 
BMP maintenance responsibilities as provided in 
lease agreements or comparable documents. These 
reminders include a submittal deadline and a blank Self
Certification Checklist and Instructions (also available 
online at http://si~vater.org/SivlR). The property owner 
or Port tenant must perform the self-certification 
inspection and digitally submit the completed checklist 
for the prior year to the SFPUC or to the Port. With this 
submittal, the property owner or Port tenant must either 
propose approval or describe rhe maintenance to be 
performed if outstanding issues have not been resolved 
by the submittal date. ·rhe SFPUC or Port will either 
approve the submittal or contact the property owner or 
Port tenant rn schedule an inspection. If an SFPUC or 
Port inspection is necessary, the property owner or Port 
tenant must be present and provide annual maintenance 
logs. 

If a property owner or Port tenant does not submit 
self-certification documents when due, the SFPUC 
or Port will send a notice stating that the deadline has 
passed and contact the property owner or Port tenant 
to schedule an inspection. The property owner or Port 
tenant may be required to pay a penalty. A diagram 
showing the annual self-certification process is shown in 
Figure 12. 
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Figure 12. Annual self-certification impections. 
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Tri-ttrm urd 

Every third year, rhe SFPUC or the Port will inspect 
stormwater BMPs. Property owners of sites or Port 
tenants due for inspection will be sent notices that 
include a proposed inspection date and time, as well 
as a phone number to call if property owner need-; to 
reschedule or Port tenant needs to reschedule. The 
property owner or Port tenant must be present and 
provide annual maintenance logs. If the inspection 
indicates that no maintenance issues require follow
up action, the annual certificate of compliance will be 
issued. 

If there are issues that require follow-up, the SFPUC or 
Port will send the property owner or Port tenant a notice 
describing corrective action needed and when it must 
be completed. The deadline will be between 24 hours 
and 30 days from the date of the notice, depending 
on the severity of the problem. The property owner or 
Port tenant is responsible fi:ir correcting the issues and 
scheduling a follow-up inspection by the SFPUC or the 
Port within the time allotted. A diagram showing the 
tri-annual SFPUC or Port inspection process is shown in 
Figure 13. 



For all three types of inspections, if the property owner 
or Port tenant is unresponsive or if maintenance issues 
are not corrected by prescribed deadlines, the SFPUC 
or the Port will take enforcement action. If enforcement 
is necessary, the Sf PUC or the Port will issue a warning 
with a 15-day deadline for the property owner or Port 
tenant to take corrective action and schedule a follow
up inspection. 'fhe warning includes a penalty. If 
outstanding issues remain or if the owner or Port tenant 
is unresponsive, the SFPUC or the Port will issue a 
notice of violation and levy a fine in accordance with 
Article 4.1 of the San Francisco Public \X!orks Code. 

If the issues have not been corrected within 25 days, 
the Sf PUC or the Port will perform the required work 
and bill the owner or Port tenant for cost of the work as 
well as the fine. If the owner or Port tenant does not pay 
the fine and the bill within 30 days, the SFPUC has the 
option initiate proceedings for a lien against the property 
and rhe Port has to option to pursue lease, license, or 
management agreement termination. A diagram showing 
the ent<.1rcement process is shown in Figure 14. 
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