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ENGINEERING DESIGN SERVICES FOR LID DEMONSTRATION AND MAGNOLIA
AVENUE PEDESTRIAN IMPROVEMENTS PROJECT
INTRODUCTION
In 2013 California’s State Water Quality Control Board (SWQCB) issued the second phase of its
National Pollution Discharge Elimination System (NPDES) permit for municipalities such as San
Anselmo. This ‘Phase II’ permit contains provision E.12, mandating control of stormwater runoff
for development projects such that permanent site design features are included in plans and a
condition of approval for building permits. This type of landscape design which mimics preproject hydrology and protects water quality is referred to as ‘Low-Impact Development’, or LID.
In an effort to correctly implement this provision of the Phase II permit, both San Anselmo and
the Bay Area Stormwater Management Agencies Association (BASMAAA) have developed
guidance manuals for permit applicants.
In 2014 San Anselmo applied for, and was awarded, a grant from the SWQCB for construction
of three LID demonstration projects in Town. These projects are;
1. a median parklet at the intersection of Greenfield Avenue and Lincoln Park
2. a greenwaste staging pad and bio-retention at the corporation yard
3. reconstruction of a parking lot and alley at Magnolia Avenue and Kientz Lane
A copy of the concept improvement plan for each location is attached (See EXHIBIT I). A copy
of the Grant Agreement between the Town and the SWQCB is attached (See EXHIBIT VII).
Also in 2013, a building located directly between the San Anselmo Town Hall and the parking lot
on Magnolia Avenue was removed and replaced with Imagination Park. This park with benches,
lawn, and bronze statues of LucasFilm characters Indiana Jones and Yoda gets a lot of use
during the day. To improve the connectivity between the park, new parking lot, and downtown
strip, the Town would like to convert the first block of Magnolia Avenue, between San Anselmo
Avenue and Library Place, into a pedestrian table and construction decorative crosswalk
treatments at the intersection of Magnolia Avenue and San Anselmo Avenue. Copies of the
preliminary plans are attached (See EXHIBIT I).
These projects will be constructed subsequent to other planned improvements on Magnolia
Avenue, scheduled for construction during the summer and fall of 2015. The Ross Valley
Sanitary District (RVSD) will be replacing the existing sewer main following by roadway
pavement resurfacing by the Town between Library Place and Cedar Street. The selected
consultant will be expected to coordinate their design with associated public agencies and
private utilities for these improvements any other work in the project areas.
The proposed project schedule is as follows:
July 7, 2015:

RFP Due

July 21: 2015:

Short List

July 28, 2015:

Interviews

September 1, 2015:

Council Award

October 15, 2015:

30% Design

November 30, 2015:

65% Design
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January 31, 2016

95% Design

February 28, 2016: 100% Design complete

DESCRIPTION OF PROJECT
Project Description:

Greenfield Avenue Median LID and Parklet - The area for the proposed parklet is currently an
unimproved curbed area at the intersection of Greenfield Avenue and Lincoln Avenue where
Greenfield Avenue becomes one way and the existing curb extends into the roadway. The
island was created two years ago when the street was re-done and an area of the former road
was curbed in. It has a crosswalk and ADA ramp, but is otherwise unimproved gravel and
weeds. The curbed area is at 60 feet in elevation and about 1,500 square feet. An area of Red
Hill Avenue and Greenfield Avenue, about 41,000 square feet or one acre, drains past the
curbed area into a 42-inch storm drain that runs about five feet below the surface directly under
the curbed area. EXHIBIT I shows the concept plan for installing a drain system, bio-retention
soil, and diverting the passing urban runoff into the curbed area. Additional improvements
include creation of a pedestrian plaza area with landscaping and seat walls.
Corporation Yard LID Greenwaste Pad- The proposed Greenwaste Pad is located in the
Town’s corporation yard at the end of San Francisco Boulevard, adjacent to the upstream end of
Sorich Creek. The corporation yard is at an elevation of 135 feet. The site is used for temporarily
staging greenwaste, which includes anything from tree rounds, brush, woodchips, to material
picked up by the street sweeper. Greenwaste is loaded into dumpsters and brought to a central
facility by Marin Sanitary Service. Proposed improvements include pouring a concrete slab and
building a bio-retention system for stormwater drainage and treatment from the pad. Combining
the pad with a bio-retention system would improve runoff water quality. Other benefits include
the ability to monitor the effluent from greenwaste, and be open to the public as a bio-retention
demonstration. This system, at about 3,000 square feet, would be the size of a typical residential
development.
Magnolia Avenue and Kientz Lane LID Parking Lot - This site currently exists as a parking lot
and adjacent one-way alley behind the downtown strip in San Anselmo. The parking lot is
14,000 square feet, and the alley is 7,000 square feet. According to the current design, the
parking lot’s two drive lanes will remain asphalt, directing runoff to the reservoirs under the
parking stalls. Each of the 33 parking stalls will utilize permeable pavers and small bio-retention
gardens will be provided between rows. The parking lot is at an elevation of about 50 feet. It
grades slightly towards Magnolia Avenue where stormwater drains to a new PVC storm drain
along its frontage. The alley will be given an inverse crown and center filter strip with planted
turf blocks or permeable pavers. This bio-retention facility will drain through base rock in both
directions towards Magnolia and Tamalpais Avenues similar to a flow-through planter.
Magnolia Avenue Pedestrian Table and Decorative Crosswalks- Magnolia Avenue is a one
way street between San Anselmo Avenue and Library Place. Magnolia Avenue provides access
to nearby residences between Library Place and Cedar Street as well as access for Town staff
and the public to nearby Town Hall, Public Library, downtown public parking lot and commercial
area. The Town had a previous consultant that prepared preliminary design plans to raise
Magnolia Avenue to match the grade of the sidewalk adjacent to Imagination Park, creating a
level pedestrian table to create an enhanced pedestrian environment and provide space for
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community events. Designs included decorative paver crosswalks at the intersection of
Magnolia Avenue and San Anselmo Avenue. The selected consultant will be expected to review
the prior improvement plans, provide recommendations to improve the design, and prepare final
design plans, specifications and estimates to incorporate this project into the construction of the
Magnolia Avenue and Kientz Lane LID Parking Lot.
Design and construction of the Magnolia Avenue Pedestrian Table and Decorative Crosswalks
are not included under the SWQCB grant. As such, project expenses related to these items
must be tracked separately from the design and construction costs associated with the LID
project elements.
The environmental review will be completed by the Town. A Categorical Exemption has been
prepared and will be filed with the County Clerk’s office.
Education and Monitoring are important components of the project, however they will be
managed by Town staff.

SCOPE OF WORK
Scope of Services:
Task 1 - Project Initiation and Management
The CONSULTANT shall:
•
Facilitate and attend project kick-off meeting between the CONSULTANT’s project team
and the TOWN. The kick-off meeting is intended to discuss the project’s scope and
special requirements and to confirm the baseline project schedule and budget.
•
Perform day-to-day work to administer interrelated activities, manage personnel and
resources, and develop and monitor detailed milestone schedules and budgets;
coordinate with the TOWN; and prepare and distribute PROJECT schedule updates.
The CONSULTANT’s Team Project Manager will be the single point of contact and will
manage and coordinate the overall project, coordinate with the subconsultants, and
ensure that all deadlines are met and deliverables are produced.
•
Draft schedules and status reports shall be submitted to the TOWN monthly for review
and approval prior to distribution.
•
Conduct regular progress meetings via telephone and in person with TOWN staff to
discuss and review the progress of the PROJECT and identify any issues which may
hinder the CONSULTANT’s work. The meetings will be attended by the
CONSULTANT’s Project Manager and other key personnel as determined to be
necessary. CONSULTANT will have regular phone, fax and e-mail communication with
TOWN staff throughout the project.
•
Deliverables:
◦
PROJECT Kick-off Meeting and Minutes
◦
Monthly PROJECT Schedule Updates
◦
Regular PROJECT Progress Meeting Summaries and Action Item Lists
◦
Status Reports (as requested)

Task 2 – Grant Management Support
The CONSULTANT shall:
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•
•
•

•

Support the Town with reporting and submittals of technical data and environmental
documents to the SWQCB for project assessment, evaluation and environmental
clearance. The Town will prepare the environmental documents for CEQA clearance.
Support the Town to provide separate project reporting and cost tracking related to the
LID project elements covered by the SWQCB grant and the Magnolia Avenue Pedestrian
Table and Crosswalks.
Prepare project Monitoring and Reporting Plan (MRP) documents including Project
Assessment and Evaluation Plan (PAEP), Monitoring Plan (MP). The Town will be
responsible for implementing the MRP and conducting any pre- and post-project
monitoring.
Deliverables:
◦
Prepare Draft and Final MRP
◦
Prepare Draft and Final PAEP

Task 3 – 30% Design
The CONSULTANT shall:
•
Prepare 30% design plans and Engineer’s Opinions of Probable Cost (Estimates) for
each project area. Plans shall show each project location, appropriate details to identify
the design elements and finishes, and be suitable for public review. Plans shall show
existing topographic features, utility structures and right of way and indicate if substantial
grading, utility relocation or right of way acquisition is required. No major grading or
utility relocations are anticipated. Project improvements are expected to be entirely
within the public right of way or on Town-owned property.
•
Provide an alternative design concept and analysis to change the configuration of the
Magnolia Avenue parking lot to improve vehicular site circulation.
•
As an optional task, support to Town at a public meeting to review the proposed project
improvements and discuss design elements and finishes. Agreed upon design changes
will be incorporated to the 60% designs.
•
Deliverables:
◦
Prepare 30% Design Plans and Engineers Opinion of Probable Costs (Estimates)
◦
Attend up to one (1) public meeting, presentation to the Town Council or Planning
Commission

Task 4 - 65% Plans, Specifications and Estimates (PS&E)
The CONSULTANT shall:
•
Prepare preliminary plans, specifications and estimates (PS&E) to 65%
complete based on the approved 30% design. Town to provide
topographic survey for Magnolia Avenue and available as-build drawings
for Greenfield parklet◦
Provide geotechnical report and recommendations
for parking lot and roadway paving section.

•

•

The 65% PS&E will identify porous paving alternatives, show the location and
limits of proposed work including any utilities to be relocated or adjusted, identify
all materials and manufactured items. The 65% Plans shall at a minimum include
Existing Conditions, Demolition (including tree preservation), Grading and
Drainage, Layout, Architectural and preliminary Construction Details and Revegetation Plan.
Prepare a 65% Complete Engineer’s Opinion of Probable Costs (Estimate) based
on the plans.
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•
•

•
•

Prepare and submit outline Technical Specifications for each construction item
with references to relevant regulations and construction standards.
Perform quality assurance review process to produce a coordinated document
set. Ensure the designs comply with sound engineering practices for bicycle and
pedestrian improvements, Americans with Disabilities Act (ADA), Title 24
requirements, Manual on Uniform Traffic Control Devices (MUTCD) standards,
Caltrans standards and Marin County guidelines.
Submit plans to the TOWN for review and permitting (as needed) and meet with
the TOWN to receive consolidated comments.
Deliverables:
◦
Geotechnical findings and recommendations report
◦
Topographic surveys and basemap in AutoCAD format
◦
65% Complete Plans (24” x 36” electronic files in print ready PDF files)
◦
Outline Technical Specifications (DOC file)
◦
Estimate of probable costs (XLS file)
◦
Facilitate and attend one (1) design review meeting

Task 5 - 95% PS&E
The CONSULTANT shall:
•
Prepare PS&E to 95% complete based on final approval of the 65% PS&E
including selection of porous paving methods and materials. The PS&E package
is expected to be complete and ready for construction bidding and submitted for
final review. The plan set shall include a Cover Sheet, General Notes, Existing
Conditions, Demolition (including tree preservation), Grading and Drainage,
Layout, Architectural and Construction Details and Re-vegetation Plan.
Construction drawings at 95% complete will be reviewed by the geotechnical
engineer. Structural calculations of various components for connection,
foundation loads, etc. will be provided by the CONSULTANT’s Structural
Engineer as required.
•
Revise the Estimates based on the 95% plans.
•
Prepare and submit draft final construction and bid documents including Bid Book
(Volume I) and General Provisions and Technical Specifications (Volume II).
•
Perform quality assurance review process to produce a coordinated document
set. Review to assure all documents are clear and that references and call-outs
are accurate.
•
Submit plans to the TOWN for review and permitting and meet with the TOWN to
receive consolidated comments.
•
Deliverables:
◦
95% Complete Plans (24” x 36” electronic files in print ready PDF files)
◦
95% Draft Final Bid Book (Volume I)
◦
95% Draft Final General Provisions and Technical Specifications (Volume
II) (DOC file)
◦
Revised Estimate of probable costs (XLS file)
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Task 6 - 100% (Final) Construction Documents
The CONSULTANT shall:
•
Prepare construction documents to 100% complete and ready to bid based on
final approval of the 95% PS&E.
•
Perform quality assurance review process to produce a coordinated document
set. Review to assure all documents are clear and that references and call-outs
are accurate.
•
Deliverables:
◦
100% (Final), ready to bid, Plans (24” x 36” electronic files in DWG format
and print ready PDF files)
◦
100% Final Bid Book (Volume I) (DOC and PDF file)
◦
100% Final General Provisions and Technical Specifications (Volume II)
(DOC and PDF file)
◦
100% Final Estimate of probable costs (XLS and PDF file)
Task 7 – Utility Coordination
The CONSULTANT shall:
•
Obtain contact information for public and privately-owned utilities with facilities in
the project limits.
•
Request facility maps from each utility and show approximate locations of
overhead and underground utilities on the 65% plans.
•
Coordinate with utilities to obtain requirements and contact information for the
construction contractor to coordinate adjustments, relocations or other work to be
completed during the construction by utility forces. Utility coordination
information shall be included on the 95% plans and specifications,
•
Prepare applications for any utility adjustments or relocations needed. The Town
will be responsible for submitting applications to the utilities and paying any fees
associated with the applications.
•
Deliverables:
◦
Copies of Correspondence with Utilities
◦
Completed Applications for Utility Relocations/Adjustments

CONTENTS OF PROPOSAL
To maintain uniformity in the evaluation process, proposals shall be on single-sided, 8½” x 11”
paper (Z-folded 11” x17” sheets for charts and graphics are acceptable). The text font shall not
be smaller than size 10. The proposal shall be bound, with tabbed section dividers, and
include the following in order:
Cover Letter
Include the primary consultant’s name and business address, as well as the Project Manager’s
name, telephone number and email address. Summarize your understanding of the project and
briefly introduce your team. Address any exceptions to the Insurance requirements and/or the
Professional Services Agreement, attached as Exhibit III. The cover letter shall be signed by
the person authorized to negotiate a contract for proposed services with the Town of San
Anselmo on behalf of submitting firm/team.
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Organization Chart
Identify the prime consultant, all subconsultants and their respective roles. Show the Project
Manager and the key staff proposed for this project, including subconsultants’ staff. Unless
beyond the consultant’s control, it is expected the team proposed under this proposal is to
remain unchanged throughout the duration of the project. Replacement of key staff without
consultation with the Town of San Anselmo will not be permitted.
Prime Consultant Introduction
Include contact information and a brief summary of the firm’s organization and history. Provide
a resume of each key team member. Provide two references (name, title, agency, and
telephone number) for the Project Manager and Task Leaders from similar type/size projects.
Subconsultant Introduction
Include contact information and a brief summary of the firm’s organization, history, and two firm
references. Provide a brief resume (one page each) of each key team member.
Relevant Project Experience
Include similar type/size projects that your team has completed. Provide a project description,
services provided, consulting fees and the project’s construction cost. Discuss whether the
design and construction were completed on time and within budget.
Project Understanding and Approach
Describe your firm/team’s understanding of the work to be performed and identify the approach
for key services and/or issues anticipated for this project. Describe Project Manager’s and
firm/team support and approach to managing project to ensure effort is completed on schedule
and within established budget.
Scope of services
Provide a detailed description of the proposed scope of services through PS & E and bid
support. The scope of services submitted with the Consultant’s proposal must include a list and
number of all deliverables (digital and hard copy) to be provided. Consultant must also plan for
the necessary meetings for every aspect of the improvements program.
Project Schedule
Describe the firm/team’s, and specifically individual key team members’, projected workload and
capacity to complete the project according to proposed schedule. Indicate stages of work, time
frames, and your team’s ability to perform the required services in a timely manner. Indicate the
methods and tools used to develop the schedule and the plans to update it throughout the life of
the project.
Additional Information
Provide any additional relevant information that may be useful for this project. Please limit this
information to not more than two pages.
Five (5) copies of the proposal package are due by 12:00 p.m. NOON on Tuesday, July 7,
2015.
The package shall be labeled “Proposal for Low-Impact Development (LID)

Town of San Anselmo – Request for Proposals
Magnolia Pedestrian Table and LID Demonstration

Demonstration and Magnolia Avenue Pedestrian Improvements Project” and submitted to the
Public Works Director at the following address:
Sean Condry,
Director of Public Works, Town of San Anselmo
525 San Anselmo Avenue
San Anselmo, CA 94960
Late, faxed, or incomplete proposals will not be accepted.

FEE PROPOSAL
1. Two copies of your proposed fee shall be submitted in a separate sealed envelope, within
the proposal package, plainly labeled “Fee Proposal” with the prime company’s name and
the project title.
2. The fee shall include services for PS & E and bid support.
3. The fee proposal shall include a cover letter stating the not-to-exceed fee, and separate fee
schedules depicting individual project tasks, staff hours, and basic hourly charge rates. The
fee proposal shall reflect all anticipated fee increases during the contract duration.
4. The fee proposal will be opened after Consultants have been evaluated by the proposal
committee. The Town will select Consultant based on qualifications. The final contract price
may be negotiated.

RFP DISTRIBUTION AND INFORMAL SELECTION PROCESS
The Town will mail (or email) this RFP to a minimum of three firms.
communication:

For voice or fax

Dan Blomquist
Phone: (415) 258-4654
Fax: (415) 454-4683
The Town will entertain questions on the RFP by email through Friday, June 26, 2015. The
questions should be addressed to Dan Blomquist at:
dblomquist@townofsananselmo.org
No Pre-Proposal Conference will be conducted. The Town will respond to the questions as a
group, in writing, via email to all contact persons of the selected firms by Tuesday, June 30,
2015.
Consultant Selection Committee will evaluate each proposal and rank the consultant teams
based on the technical information, qualifications and check of references provided in the
proposal. A copy of the evaluation sheet is enclosed for reference as Exhibit II. The project will
be awarded based on the proposal and on interviews of the top three firms. Interviews are
anticipated to be held at the Town of San Anselmo the week of July 28, 2015, after which the
top-ranked team will be selected to negotiate the contract.
A blank Professional Services Agreement and appropriate attachments are enclosed for your
review as Exhibit III. Consultant’s final scope of services will be attached and become part of
the executed agreement as an exhibit. The Professional Services Agreement contains
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provisions to indemnify and hold harmless the Town against any and all liability. Each consultant
must fully inform themselves of all project conditions and the efforts required to successfully
complete the project. Failure to do so will not relieve the selected consultant of the obligations
to carry out the contract.
Please refer to Exhibit III for the necessary amounts of general liability, automotive, worker’s
compensation and professional liability insurance. The appropriate endorsements are also
identified within the Professional Services Agreement. The selected consultant will be required
to provide insurance certifications for the given amounts.

RIGHT TO REJECT ALL PROPOSALS
The Town of San Anselmo reserves the right to reject any or all proposals submitted, and no
representation is made hereby that any contract will be awarded pursuant to this RFP or
otherwise. The Town also reserves the right to award a portion of work, or combination thereof.
All costs incurred in the preparation of the proposal, the submission of additional information
and/or any aspect of a proposal prior to award of a written contract will be borne by the
respondent. The Town will provide only the staff assistance and documentation specifically
referred to herein and will not be responsible for any other cost or obligation of any kind, which
may be incurred by the respondent. All proposals submitted to the Town of San Anselmo will
become the property of the Town.
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EXHIBIT I – PROJECT LOCATIONS AND CONCEPT PLANS
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EXHIBIT II – EVALUATION CRITERIA

Selection Criteria and Weighting Percentages
Criteria


Project Team:

Weight
20%

This includes the team’s qualifications and relevant individual
experience, unique qualifications of key personnel, time
commitment of key members and the strength of the Organization
Chart



Project Understanding and Approach:

30%

This includes demonstrated knowledge of the work required,
explanation of the project, knowledge of LID concepts, and
innovative approaches and internal measures for timely completion
of project



Scope

20%

This includes the relevance, completeness and logic of the scope



Feasibility of Oversight

15%

This includes the ability and willingness to respond to Town or State
requirements and accessibility to these agencies



References

15%

This includes record of producing quality product on similar projects
on time and within budget

Total

100%

EXHIBIT III – SAMPLE PROFESSIONAL SERVICES
AGREEMENT, INSURANCE REQUIREMENTS
AGREEMENT FOR SERVICES FOR
__________________ SERVICES
This Agreement is by and between the TOWN OF SAN ANSELMO (hereinafter “TOWN”), and
_____________________________ (hereinafter “CONSULTANT”). The TOWN and
CONSULTANT may hereinafter collectively be referred to as “the Parties.” This Agreement
shall become effective on the date on which it is fully executed by the Parties.
The Parties hereby agree as follows:
1. PARTY REPRESENTATIVES.
A. TOWN. The Town Manager shall be the representative of the TOWN authorized
to enter into this Agreement. The Town Engineer is hereby designated the
PROJECT MANAGER for the TOWN and said PROJECT MANAGER shall
supervise all aspects of the progress and completion of the Services described
herein.
B. CONSULTANT. CONSULTANT shall assign a single PROJECT DIRECTOR to
have overall responsibility for the progress and execution of this Agreement for
CONSULTANT. _____________is hereby designated as the PROJECT
DIRECTOR for CONSULTANT. Should circumstances or conditions subsequent
to the execution of this Agreement require a substitute PROJECT DIRECTOR for
any reason, the CONSULTANT shall notify the TOWN within ten (10) business
days of the substitution.
2. SERVICES AND COMPENSATION.
CONSULTANT hereby agrees to perform the services (hereinafter “Services”) as
detailed in the Scope of Services and Prices, attached hereto as Exhibit A and
incorporated as though fully set forth herein.
TOWN agrees to timely pay the price (hereinafter “Price”) specified in the Scope of
Services and Prices, attached hereto as Exhibit A and incorporated as though fully set
forth herein. Payment will be made monthly upon receipt by PROJECT MANAGER of
itemized invoices submitted by CONSULTANT. The Town Project Manager will
authorize services on a Time and Material basis.
3. TERMINATION.
A. Discretionary. Either party may terminate this Agreement without cause upon
thirty (30) days written notice mailed or personally delivered to the other party.

B. Cause. Either party may terminate this Agreement for cause upon fifteen (15)
days written notice mailed or personally delivered to the other party, and the
notified party’s failure to cure or correct the cause of the termination, to the
reasonable satisfaction of the party giving such notice within such fifteen (15) day
time period.
C. Effect of Termination. Upon receipt of notice of termination, neither party shall
incur additional obligations under any provision of this Agreement without the
prior written consent of the other.
D. Return of Documents. Upon termination, any and all TOWN documents or
materials provided to CONSULTANT and any and all of CONSULTANT’s
documents and materials prepared for or relating to the performance of its duties
under this Agreement, shall be delivered to the TOWN as soon as possible, but no
later than thirty (30) days after termination.
4. OWNERSHIP OF DOCUMENTS.
The documents and materials prepared by the CONSULTANT in connection with the
performance of its duties under this Agreement shall be the sole property of the TOWN.
TOWN may use said property for any purpose, including projects not contemplated by
this Agreement.
5. INSPECTION AND AUDIT.
Upon reasonable notice, CONSULTANT shall make available to TOWN, or its agent, for
inspection and audit, all documents and materials maintained by CONSULTANT in
connection with its performance of its duties under this Agreement. CONSULTANT
shall fully cooperate with TOWN or its agent in any such audit or inspection.
6. ASSIGNABILITY.
The Parties agree that they shall not assign or transfer any interest in this Agreement nor
the performance of any of their respective obligations hereunder without the prior written
consent of the other party.
7. INSURANCE.
CONSULTANT shall not commence work under this Agreement until CONSULTANT
has obtained all insurance required hereunder from insurance providers acceptable to
TOWN. CONSULTANT shall maintain, prior to the beginning of, and for the duration of
this Agreement, insurance coverage as specified in Exhibit B attached hereto and
incorporated herein as though set forth in full.
8. INDEMNIFICATION.
A. Except as provided in Subparagraph B, CONSULTANT shall indemnify, release,
defend and hold harmless TOWN, its officers, agents, employees, and volunteers,

against any claim, demand, suit, judgment, loss, liability or expense of any kind,
including attorney’s fees and administrative costs to the extent caused by any
willful or negligent acts or omissions of CONSULTANT or CONSULTANT’s
officers, agents, and employees in the performance of their duties and obligations
under this Agreement.
B. Where the services to be provided by CONSULTANT under this Agreement are
design professional services to be performed by a design professional as that term
is defined under Civil Code Section 2782.8, CONSULTANT shall, to the fullest
extent permitted by law, indemnify, release, defend and hold harmless TOWN, its
officers, and employees, against any claim, demand, suit, judgment, loss, liability
or expense of any kind, including attorney’s fees, that arises out of, pertains to, or
relates to the negligence, recklessness, or willful misconduct of CONSULTANT
in the performance of its duties and obligations under this Agreement.
9. NONDISCRIMINATION.
CONSULTANT shall not discriminate in any way against any person on the basis of age,
sex, race, color, religion, ancestry, national origin, or disability in connection with or
related to the performance of its duties and obligations under this Agreement.
10. COMPLIANCE WITH ALL LAWS.
CONSULTANT shall observe and comply with all applicable federal, state, and local
laws, ordinances, codes, and regulations, in the performance of its duties and obligations
under this Agreement. CONSULTANT shall perform all services under this Agreement
in accordance with these laws, ordinances, codes, and regulations. CONSULTANT shall
release, defend, indemnify and hold harmless TOWN, its officers, agents, and employees
from any and all damages, liabilities, penalties, fines, and all other consequences from
any noncompliance or violation of any laws, ordinances, codes, or regulations.
11. NO THIRD PARTY BENEFICARIES.
TOWN and CONSULTANT do not intend, by any provision of this Agreement, to create
in any third party, any benefit or right owed by one party, under the terms and conditions
of this Agreement, to the other party.
12. NOTICES.
All notices and other communications required or permitted to be given under this
Agreement, including any notice of change of address, shall be in writing and given by
personal delivery or deposited with the United States Postal Service, postage prepaid,
addressed to the parties intended to be notified. Notice shall be deemed given as of the
date of personal delivery or if mailed, upon the date of deposit with the United States
Postal Service. Notice shall be given as follows:
To TOWN:

Town of San Anselmo

Attn: Sean Condry
525 San Anselmo Avenue
San Anselmo, CA 94960
To CONSULTANT: _________________________
_________________________
_________________________
_________________________
13. INDEPENDENT CONSULTANT.
For the purposes, and for the duration, of this Agreement, CONSULTANT, its officers,
agents, and employees, shall act in the capacity of an Independent Consultant, and not act
as employees of the TOWN. CONSULTANT and TOWN expressly intend and agree
that the status of CONSULTANT, its officers, agents, and employees, be that of an
Independent Consultant and not that of an employee of the TOWN.
14. ENTIRE AGREEMENT – AMENDMENTS.
A. The terms and conditions of this Agreement, all exhibits attached, and all
documents expressly incorporated by reference, represent the entire Agreement of
the parties with respect to the subject matter of this Agreement.
B. This Agreement shall supersede any and all prior agreements, oral or written,
regarding the subject matter between the CONSULTANT and the TOWN.
C. No other agreement, promise or statement, written or oral, relating to the subject
matter of this Agreement, shall be valid or binding, except by way of a written
amendment to this Agreement.
D. The terms and conditions of this Agreement shall not be altered or modified
except by a written amendment to this Agreement signed by the CONSULTANT
and the TOWN.
E. If any conflicts arise between the terms and conditions of this Agreement, and the
terms and conditions of the attached exhibits or the documents expressly
incorporated by reference, the terms and conditions of this Agreement shall
control.
15. SET-OFF AGAINST DEBTS.
CONSULTANT agrees that TOWN may deduct from any payment due to
CONSULTANT under this Agreement, any monies which CONSULTANT owes TOWN
under any ordinance, agreement, contract, or resolution for any unpaid taxes, fees,
licenses, assessments, unpaid checks, or other amounts.
16. WAIVERS.
The waiver by either party of any breach or violation of any term, covenant, or condition
of this Agreement, or of any ordinance, law, or regulation, shall not be deemed to be a
waiver of any other term, covenant, condition, ordinance, law, or regulation, or of any
subsequent breach or violation of the same or other term, covenant, condition, ordinance,

law, or regulation. The subsequent acceptance by either party of any fee, performance, or
other consideration which may become due or owing under this Agreement, shall not be
deemed to be a waiver of any preceding breach or violation by the other party of any
term, condition, or covenant of this Agreement, or any applicable law, ordinance, or
regulation.
17. TOWN BUSINESS LICENSE / OTHER TAXES.
CONSULTANT shall obtain and maintain during the duration of this Agreement, a
TOWN business license as required by the Town Municipal Code. CONSULTANT shall
pay any and all state and federal taxes and any other applicable taxes. CONSULTANT’s
taxpayer identification number is __________________ and the CONSULTANT
certifies under penalty of perjury that said taxpayer identification number is correct.
18. APPLICABLE LAW.
The laws of the State of California shall govern this Agreement.
19. PERFORMANCE
CONSULTANT shall, at all times faithfully, competently and to the best of its ability,
experience, and talent, perform all duties described herein. CONSULTANT shall
employ, at a minimum, generally accepted standards and practices utilized by persons
engaged in providing similar services as are required of CONSULTANT hereunder in
meeting its obligations under this Agreement.
20. UNDUE INFLUENCE
CONSULTANT declares and warrants that no undue influence or pressure is used against
or in concert with any officer or employee of the TOWN in connection with the award,
terms or implementation of this Agreement, including any method of coercion,
confidential financial arrangement, or financial inducement. No officer or employee of
the TOWN will receive compensation, directly or indirectly, from CONSULTANT, or
from any officer, employee or agent of CONSULTANT, in connection with the award of
this Agreement or any work to be conducted as a result of this Agreement. Violation of
this Section shall be a material breach of this Agreement entitling the TOWN to any and
all remedies at law or in equity.
21. NO BENEFIT TO ARISE TO LOCAL EMPLOYEES
No member, officer, or employee of TOWN, or their designees or agents, and no public
official who exercises authority over or responsibilities with respect to this Agreement
during his/her tenure or for one year thereafter, shall have any interest, direct or indirect,
in any agreement or sub-agreement, or the proceeds thereof, for work to be performed in
connection with this Agreement.
22. RELEASE OF INFORMATION/CONFLICTS OF INTEREST

(a) All information gained by CONSULTANT in performance of this Agreement shall
be considered confidential and shall not be released by CONSULTANT without TOWN's
prior written authorization. CONSULTANT, its officers, employees, agents, or
subconsultants, shall not, without written authorization from the Town Manager or unless
requested by the Town Attorney, voluntarily provide declarations, letters of support,
testimony at depositions, response to interrogatories, or other information concerning the
work performed under this Agreement or relating to any project or property located
within the TOWN. Response to a subpoena or court order shall not be considered
"voluntary" provided CONSULTANT gives TOWN notice of such court order or
subpoena.
(b) CONSULTANT shall promptly notify TOWN should CONSULTANT, its officers,
employees, agents, or subconsultants be served with any summons, complaint, subpoena,
notice of deposition, request for documents, interrogatories, request for admissions, or
other discovery request, court order, or subpoena from any person or party regarding this
Agreement and the work performed thereunder or with respect to any project or property
located within the TOWN. TOWN retains the right, but has no obligation, to represent
CONSULTANT and/or be present at any deposition, hearing, or similar proceeding.
CONSULTANT agrees to cooperate fully with TOWN and to provide the opportunity to
review any response to discovery requests provided by CONSULTANT. However,
TOWN's right to review any such response does not imply or mean the right by TOWN
to control, direct, or rewrite said response.
23. LICENSES
At all times during the term of this Agreement, CONSULTANT shall have in full force
and effect, all licenses required of it by law for the performance of the Services.
24. AUTHORITY TO EXECUTE THIS AGREEMENT
The person or persons executing this Agreement on behalf of CONSULTANT warrants
and represents that he/she has the authority to execute this Agreement on behalf of the
CONSULTANT and has the authority to bind CONSULTANT to the performance of its
obligations hereunder.
25. DISPUTE RESOLUTION
All claims, disputes, or any other matters in controversy between the Parties arising out
of or in any way related to this Agreement shall first attempt to be resolved by informal
telephonic or written communication between the Parties. In the event that informal
techniques do not resolve a dispute, all Parties agree that any dispute will be submitted to
mediation, prior to pursuing any other remedies provided by law.
26. ATTORNEY’S FEES

In any action between the Parties arising out of or connected with this Agreement,
including any arbitration proceeding, the prevailing party in such action shall be awarded,
in addition to any damages, injunctions, or other relief, its costs and expenses, not limited
to taxable costs, and reasonable attorney's fees.
27. INTERPRETATION, SEVERABILITY
(a) The headings used in this Agreement are used for convenience only and shall not be
construed in interpreting this Agreement. Whenever the context so requires, the
masculine shall include the feminine and neuter, and the singular shall include the plural
and conversely.
(b) If any portion of this Agreement shall be held invalid or inoperative, then, so far as is
reasonable and possible:
1. The remainder of this Agreement shall be considered valid and operative; and
2.Effect shall be given to the intent manifested by the portion held invalid or
inoperative.
IN WITNESS WHEREOF, the Parties hereby agree to the terms set forth above.

TOWN OF SAN ANSELMO

CONSULTANT

Public Works Director

Town Manager

ATTEST:

Town Clerk

By:
Name:
Title:

EXHIBIT B
TOWN INSURANCE REQUIREMENTS
FOR CONSULTANTS

CONSULTANT agrees to provide insurance in accordance with the requirements set forth
herein. If CONSULTANT uses existing coverage to comply with these requirements and
that coverage does not meet the requirements set forth herein, CONSULTANT agrees to
amend, supplement or endorse the existing coverage to do so. The following coverage
will be provided by CONSULTANT and maintained on behalf of the TOWN and in
accordance with the requirements set forth herein.
Commercial General Liability
Commercial General Liability. Primary insurance shall be at least as broad as ISO-CGL
form No CG 00 01. Total limits shall be no less than $3,000,000.00 per occurrence and
$4,000,000.00 general aggregate.
TOWN and its employees and agents shall be added as Additional Insureds by written
endorsement at least as broad as ISO form CG 20 10. Coverage shall apply on a primary
non-contribution basis in relation to any other insurance or self-insurance, primary or
excess, available to TOWN or any employee or agent of TOWN. Coverage shall not be
limited to the vicarious liability or supervisory role of any additional insured.
Umbrella Liability Insurance. Umbrella Liability Insurance (over primary) shall be required
only if the required Commercial Liability Insurance coverage limits exceed $1,000,000.00
per occurrence. Umbrella Liability Insurance shall apply to bodily injury/property damage,
personal injury/advertising injury, at a minimum, and shall include a “drop down”
provision providing primary coverage above a maximum $25,000.00 self-insured retention
for liability not covered by primary policies but covered by the umbrella policy. Coverage
shall be following form to any underlying coverage. Coverage shall be provided on a “pay
on behalf” basis, with defense costs payable in addition to policy limits. There shall be no
cross liability exclusion. Starting and ending dates of primary and umbrella (if applicable)
policies shall be concurrent.
Commercial Business Auto
Commercial Business Auto. Primary coverage shall be written on a basis at least as broad as
ISO Business Auto Coverage form CA 00 01 symbol 1 (Any Auto). Limits shall be no less than
$1,000,000.00 per accident. TOWN and its employees and agents shall be added as Additional
Insureds by written endorsement.
Starting and ending dates of primary and umbrella (if
applicable) policies shall be concurrent. If CONSULTANT owns no autos, a non-owned auto
endorsement to the General Liability policy described above is acceptable.
Workers’ Compensation/Employer’s Liability Insurance
Coverage shall be written on a policy form providing workers’ compensation statutory benefits
as required by law. Employer’s liability limits shall be no less than $1,000,000 per accident or
disease. Employer’s liability coverage shall be scheduled under any umbrella policy described

above. Unless otherwise agreed, this policy shall be endorsed to waive any right of subrogation
as respects the TOWN, its employees or agents.
CONSULTANT and TOWN further agree as follows:
1.
This Section supersedes all other sections and provisions of this Agreement to
the extent that any other section or provision conflicts with or impairs the provisions of
this Section.
2.
Nothing contained in this Section is to be construed as affecting or altering the
legal status of the parties to this Agreement. The insurance requirements set forth in
this Section are intended to be separate and distinct from any other provision in this
Agreement and shall be interpreted as such. The insurance limits or coverage
conditions required in this Agreement are not intended to limit coverage and are to be
considered minimums.
3.
All insurance coverage and limits provided pursuant to this agreement shall apply
to the full extent of the policies involved, available or applicable. Nothing contained in
this Agreement or any other agreement relating to the TOWN or its operations limits the
application of such insurance coverage.
4.
Requirements of specific coverage features or limits contained in this Section are
not intended as a limitation on coverage, limits or other requirements, or a waiver of any
coverage normally provided by any insurance. Specific reference to a given coverage
feature is for purposes of clarification only and is not intended by any party to be all
inclusive, or to the exclusion of other coverage, or a waiver of any type.
5.
For purposes of insurance coverage only, this Agreement will be deemed to have
been executed immediately upon any party hereto taking any steps that can be deemed
to be in furtherance of or towards, performance of this Agreement.
6.
All general or auto liability insurance coverage provided pursuant to this
Agreement, or any other agreements pertaining to the performance of this Agreement,
shall not prohibit CONSULTANT, and CONSULTANT’s employees, or agents, from
waiving the right of subrogation prior to a loss. CONSULTANT hereby waives all rights
of subrogation against TOWN.
7.
Unless otherwise approved by TOWN, CONSULTANT’s insurance shall be
written by insurers authorized to do business in the State of California and with a
minimum “ AM Best’s” Insurance Guide rating of “A-:VII”. Self-insurance will not be
considered to comply with these insurance specifications.
8.
In the event any policy of insurance required under this Agreement does not
comply with these requirements or is canceled and not replaced, TOWN has the right
but not the duty to obtain the insurance it deems necessary and any premium paid by
TOWN will be promptly reimbursed by CONSULTANT.
9.
CONSULTANT agrees to provide evidence of the insurance required herein,
satisfactory to TOWN, consisting of certificate(s) of insurance evidencing all of the
coverages required and an additional insured endorsement to CONSULTANT’s general
liability and umbrella liability policies using ISO form CG 20 10. Certificate(s) are to

reflect that the insurer will provide 30 days notice of any cancellation of coverage.
CONSULTANT agrees to require its insurer to modify such certificates to delete any
exculpatory wording stating that failure of the insurer to mail written notice of cancellation
imposes no obligation, and to delete the word “endeavor” with regard to any notice
provisions. CONSULTANT agrees to provide complete copies of policies to TOWN
upon request.
10.
CONSULTANT agrees that any liability deductibles or self-insured retentions
above $50,000.00 shall be disclosed to and approved by the Town prior to commencing
any Services under this Agreement.
11.
CONSULTANT shall provide proof that policies of insurance required herein
expiring during the term of this Agreement have been renewed or replaced with other
policies providing at least the same coverage. Such proof will be furnished within 30
days prior to the expiration of the coverages.
12.
Any actual or alleged failure on the part of TOWN or any other additional insured
under these requirements to obtain proof of insurance required under this Agreement in
no way waives any right or remedy of TOWN or any additional insured, in this or any
other regard.
13.
CONSULTANT agrees to require all subcontractors or other parties hired for this
project to purchase and maintain insurance of the type specified above naming as
additional insureds all parties to this Agreement. CONSULTANT agrees to obtain
certificates evidencing such coverage and make reasonable efforts to ensure that such
coverage is provided as required here. CONSULTANT agrees to require that no
contract used by any subcontractor, or contracts CONSULTANT enters into on behalf of
TOWN, will reserve the right to charge back to TOWN the cost of insurance required by
this agreement. CONSULTANT agrees that upon request, all agreements with
subcontractors or others with whom CONSULTANT contracts with on behalf of TOWN,
and all certificates of insurance obtained in compliance with this paragraph will be
submitted to TOWN for review. Failure of TOWN to request copies of such documents
will not impose any liability on TOWN, or its employees.
14.
CONSULTANT agrees to provide immediate notice to TOWN of any claim or loss
against CONSULTANT that includes TOWN as a defendant. TOWN assumes no
obligation or liability by such notice, but has the right (but not the duty) to monitor the
handling of any such claim or claims if they are likely to involve TOWN.
15.
If CONSULTANT is a Limited Liability Company, general liability coverage must
be amended so that the Limited Liability Company and its Managers, Affiliates,
employees, agents, and other persons necessary or incidental to its operation of the are
insureds.
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DESIGN GUIDANCE
FOR STORMWATER
TREATMENT AND
CONTROL FOR

PROJECTS IN MARIN,

SONOMA, NAPA,
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COUNTIES

A Low Impact Development approach
to implementing Provision E.12 of the
Phase II Small MS4 General Permit

July 14, 2014

Prepared for the Bay Area
Stormwater Management Agencies
Association (BASMAA)
Phase II Committee
with funding from the
North Bay Watershed Association

Disclaimer
The individuals, cities, towns, counties, districts, and associations listed on page III of this Manual, hereinafter
referred to collectively as “Entities,” including all commissions, departments, agencies, and other subdivisions of
Entities, and including all Entities’ elected officials, directors, officers, employees, agents, successors, assigns and
persons or entities acting on behalf of Entities accepts no responsibility for any loss, damage, or injury as a result of
use of this manual.
Dispute Resolution
Provision H of the Phase II Small MS4 General Permit (Water Quality Order 2013-0001-DWQ) addresses dispute
resolution in the event of a disagreement between a Phase II Permittee or other interested party and a California
State Regional Water Quality Control Board over the interpretation or implementation of any permit provision.
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COLLABORATIVE PROJECT PARTNERS:
•

Bay Area Stormwater Management Agencies Association Phase II Committee

•

Marin County Stormwater Pollution Prevention Program

City of Belvedere
Town of Corte Madera
County of Marin
Town of Fairfax
City of Larkspur
City of Mill Valley
City of Novato
Town of Ross
Town of San Anselmo
City of San Rafael
City of Sausalito
Town of Tiburon
•

Napa Countywide Stormwater Pollution Prevention Program

City of American Canyon
City of Calistoga
County of Napa
City of Napa
City of St. Helena
Town of Yountville
•

Municipal Stormwater Agencies in Sonoma and Solano Counties

Sonoma County Water Agency
City of Sonoma
City of Petaluma
County of Sonoma
County of Solano
City of Benicia
•

North Bay Watershed Association Joint Technical Committee

Prepared with assistance from:

Dan Cloak Environmental Consulting
www.dancloak.com
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PREFACE
In 1987, Congress amended the Clean Water Act to mandate controls on discharges from municipal separate storm
sewer systems (MS4s). Acting under the Federal mandate and the California Water Code, California Water Boards
require cities, towns, and counties to regulate activities which can result in pollutants entering their storm drains. All
municipalities prohibit non-stormwater discharges to storm drains and require residents and businesses to use Best
Management Practices (BMPs) to minimize the amount of pollutants in runoff. To enforce prohibitions and to
promote the use of BMPs, the municipalities inspect businesses and construction sites, conduct public education and
outreach, sweep streets, and clean storm drains. In addition, municipalities actively support projects to assess,
monitor, and restore local creeks and wetlands.
On February 5, 2013, California’s State Water Resources Control Board reissued the Phase II Stormwater National
Pollutant Discharge Elimination System (NPDES) Permit for small MS4s. Provision E.12, “Post-Construction
Stormwater Management Program,” mandates municipalities to require specified features and facilities—to control
pollutant sources, control runoff volumes, rates, and durations, and to treat runoff before discharge from the site—be
included in development plans as conditions of issuing approvals and permits. The new requirements continue a
progression of increasingly stringent requirements since 1989.
Provision E.12 requires all municipal permittees to implement these requirements by June 30, 2015, to the extent
allowed by applicable law. This includes projects requiring discretionary approvals that have not been deemed
complete for processing and discretionary permit projects without vesting tentative maps that have not requested and
received an extension of previously granted approvals. Individual municipalities sometimes require implementation
on development projects not subject to the requirements to mitigate impacts identified during California
Environmental Quality Act (CEQA) review, to address impacts on local drainage systems, or to preserve and enhance
local environmental quality.
With funding from the North Bay Watershed Association (NBWA) and support from the NBWA Joint Technical
Committee, the Bay Area Stormwater Management Agencies Association (BASMAA), through the BASMAA Phase
II Committee, created this Manual to assist applicants for development approvals to prepare submittals that
demonstrate their project complies with the NPDES permit requirements. Applicants who seek development
approvals for applicable projects within the jurisdictions listed on page III should follow the Manual when preparing
their submittals.

Links

North Bay Watershed Association http://www.nbwatershed.org/
Bay Area Stormwater Management Agencies Association (BASMAA) www.basmaa.org
San Francisco Bay Regional Water Quality Control Board www.waterboards.ca.gov/sanfranciscobay
State Water Resources Control Board Phase II Stormwater Permit (Water Quality Order 2013-0001-DWQ)
http://www.waterboards.ca.gov/water_issues/programs/stormwater/phase_ii_municipal.shtml
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BASMAA

Acronyms
APN

Assessor’s Parcel Number

BASMAA

Bay Area Stormwater Management Agencies Association

BGL

Bottom of Gravel Layer

BMP

Best Management Practice

CC&Rs

Covenants, Conditions, and Restrictions

DMA

Drainage Management Area (see Chapter 4)

HOA

Home Owners Association

LID

Low Impact Development

MS4

Municipal Separate Storm Sewer System, as defined in the Clean Water Act

NPDES

National Pollutant Discharge Elimination System

O&M

Operation and Maintenance

SCP

Stormwater Control Plan

TGL

Top of Gravel [Storage] Layer

TSL

Top of Soil Layer

Terms
Self-Treating Areas

Pervious areas that drain directly off-site or to the storm drain system. See page 4-2.

Self-Retaining Areas

Pervious areas that are graded to retain the first inch of rainfall. See page 4-2.

Source Controls

BMPs that control the pollutant sources listed in Appendix A. See pages 3-5 and 3-6.
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ABOUT THE STORMWATER REQUIREMENTS
This BASMAA Post-Construction Manual
(Manual) includes standards and
requirements applicable to projects in the
jurisdictions listed on page III.

pavement resurfacing, are not subject to the
requirements.
All projects must also conserve natural areas
as much as possible consistent with local
General Plan requirements, protect slopes
and channels against erosion, and comply
with local stream setback policies. The
stormwater NPDES requirements are separate
from and in addition to flood protection
requirements.

These counties, cities, and towns are
Permittees under a statewide Phase II
municipal stormwater NPDES permit
reissued by the California State Water
Resources Control Board in 2013. Permit
Provision E.12 requires these agencies to
regulate development projects to control
pollutants in runoff from newly created or
replaced impervious surfaces. Requirements
are in effect by June 30, 2015 (see preface).

Development is a
stormwater
management and
land development
strategy applied at

This Manual is designed to ensure compliance
with the requirements, facilitate review of
applications, and promote integrated Low
Impact Development (LID) design. The
Manual interprets, clarifies, and adds to
permit requirements.

What Projects Must Comply?

What is Low Impact Development?

the parcel and

LID design aims to mimic pre-project site
hydrology as well as protect water quality.
Runoff from roofs and impervious paved
areas is dispersed to landscaped areas or
routed to bioretention facilities distributed
throughout the site. Bioretention facilities
infiltrate some runoff and also feature
underdrains to convey treated stormwater to
storm drains.

subdivision scale

Some of the advantages of LID are:

Table 1-1 (on the following page) summarizes
the minimum requirements.

• Provides effective stormwater treatment by
filtering pollutants and sequestering them
within soils.

Your local plan reviewer can advise you
regarding exceptions and additional
requirements specific to your project, which
may supersede this Manual. Some
or all requirements may apply to types of
projects not listed in the table.
Routine maintenance or repair, such as
exterior wall surface replacement and
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“Low Impact

conservation and
the use of on-site
natural features
integrated with
engineered, smallscale hydrologic
controls to more
closely mimic pre-

• Processes pollutants through biological
action in the soil, rendering some pollutants
less toxic.

development

• Bioretention facilities can be an attractive
landscape amenity.

— Puget Sound

• Quick-draining bioretention facilities do not
harbor mosquitoes or other vectors.

1-1
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hydrology.

Action Team, 2005

ABOUT THE STORMWATER REQUIREMENTS
• Maintains the natural hydrologic condition,
including recharge to groundwater and
contribution to stream flows.

• Vegetated areas help reduce the
accumulation of heat on roofs and
pavement.

• Requires maintenance similar to landscaped
areas of similar size; no special equipment is
needed.

Chapter 4 includes guidance for documenting
your LID site design and for determining the
required size of bioretention facilities.
Chapter 4 also includes design criteria for
bioretention facilities.

• Above-ground, visible facilities are easy to
monitor and inspect.

Table 1-1. Requirements at a Glance
Type of Project

Project Requirements

Your Submittal

Single-Family Homes*

Site Design Measures:

Follow the instructions
in the template:
“Stormwater Control
Plan for a Single-Family
Home or Small
Development Project”
(Appendix C)

Regulated Projects

Site Design Measures (above), plus:

Follow the instructions
in this manual and use
the template:
“Stormwater Control
Plan for a Regulated
Project” (Appendix D)

Roads and Linear Utility

Requirements Vary

Complete the “Model
Sign-Off-Form”
(Appendix G). Contact
your local stormwater
coordinator regarding
compliance options.

Projects that create or
replace 2,500 square
feet (SF) or more of
impervious surface
Small Projects

Projects that create or
replace between 2,500
and 5,000 SF of
impervious surface
Projects, other than
single-family homes,*
that create or replace
5,000 SF or more of
impervious surface.

Projects (LUPs)

1. Limit clearing, grading, and soil compaction.
2. Minimize impervious surfaces.
3. Reduce runoff, for example by dispersing runoff to
landscape or using pervious pavements.
4. Conserve natural areas of the site as much as possible
consistent with local General Plan policies.
5. Comply with stream setback ordinances/requirements.
6. Protect slopes and channels against erosion.

1. Route runoff to bioretention or other facilities sized
and designed according to the criteria in Chapter 4**
2. Identify potential sources of pollutants and implement
corresponding source control measures in Appendix A.
3. Provide for ongoing maintenance of bioretention
facilities.

Projects that create
5,000 SF or more of
newly constructed,
contiguous impervious
surface
Editable forms and templates are available at www.basmaa.org.

*Single-family homes (determined by planning department) that are not part of a larger plan of development.
** Where a project results in an increase of more than 50% of the impervious area of a previously existing
development, runoff from new, replaced, and previously existing impervious surfaces must be included to the
extent feasible.
14 JUL Y 2014
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THE PATH TO STORMWATER COMPLIANCE

Start Early

treatment facilities can affect the layout of
streets and lots, decisions whether to
incorporate a homeowner’s association
(HOA), liability, insurance, and capital
considerations, and the value of the
individual built lots. In addition,
municipalities may require the builder
provide an extended maintenance and
warranty period for the facilities before
turning them over to an HOA or other entity
for maintenance in perpetuity. Again, it’s best
to start early!

Stormwater facilities must be integrated into
the planning, design, construction, operation,
and maintenance of your development
project.
Your strategy for stormwater compliance
should be an integral part of the earliest
decisions about how the site will be
developed. Once subdivision lot lines have
been sketched, or buildings and parking have
been arranged on a commercial site, the
stormwater compliance design may already be
constrained—often unnecessarily.

Here are some of the key stormwater
compliance milestones as you manage your
development project:

At this earliest stage, also consider who will be
responsible for maintaining your bioretention
facilities in perpetuity. The NPDES permit
requires the local municipality to verify
stormwater treatment facilities are being
maintained and are operating as designed.
The municipality will typically enter into a
formal agreement with the property owner.
The agreement will typically include
provisions to allow access for inspections,
require the property owner to retain an
approved inspector and/or pay a fee to cover
the cost of the inspections, and give the
municipality the right to conduct remedial
maintenance and recover costs in the event
facilities are not properly maintained.

1: Pre-application meeting
2: Follow this Manual
3: Stormwater Control Plan (SCP)
4: Draft Stormwater Facilities
Operation and Maintenance Plan
5: Detailed Project Design
6: Construction
7: Transfer Maintenance Responsibility

1: Pre-Application Meeting

During the early planning stages of your
project, set up a pre-application meeting to
discuss stormwater requirements with

In residential subdivisions, the need to
provide for maintenance of stormwater
POST-CONSTR UCTION MA NUAL
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“Plan and design
your stormwater
controls integrally
with the site and
landscaping for
your project.”

ABOUT THE STORMWATER REQUIREMENTS
municipal staff responsible for reviewing your
project. Their experience with similar projects
and with local procedures, requirements, and
community preferences can provide
invaluable insights.

considered to mitigate the project’s potential
impacts on stormwater quality.
If your project receives planning and zoning
approval (entitlements), a Condition of
Approval will specify the project be designed
and constructed consistent with the SCP.

You might also discuss with staff the right
timing for completing your Stormwater
Control Plan (SCP). Often, site designs take a
few iterative reviews (by staff or by a Design
Review Committee) before a satisfactory site
layout is achieved. It is important to consider
site drainage and locations for bioretention
facilities throughout this iterative process.
However, it may make sense to delay
compilation and formal submittal of the SCP
until the site layout is fairly well set.

As described in Chapter 3, your SCP will
include a Construction Checklist of items to
be followed up during the final design phase
of your project.
Your SCP must also include a statement
accepting responsibility to maintain the
stormwater treatment facilities until that
responsibility is transferred to the project
operator or owner or another responsible
party.

2: Follow the Manual

4: Draft Stormwater Facilities

During the site planning process, read this
Manual to understand the principles and
design procedures before beginning to design
your project. Then, follow the steps in
Chapter 3 as you lay out the site.

Operation and Maintenance Plan

During the planning phase of the project,
develop a Stormwater Facilities Operation
and Maintenance Plan (O&M Plan). As
described in Chapter 5, the O&M Plan is a
living document used to plan, direct, and
record maintenance of bioretention or other
treatment facilities. It identifies the
individuals responsible for maintenance, who
must keep an up-to-date copy and file periodic
updates with the municipality.

3: Stormwater Control Plan

Prepare a complete SCP for submittal with
your application for planning and zoning
approval. The SCP will demonstrate
adequately sized bioretention facilities can be
accommodated within your site and landscape
design.

The final O&M Plan must include as-built
documentation of how the facilities are
constructed (this may be required before
permit is made final).

Be sure the bioretention facilities shown on
your SCP Exhibit are also shown, as
appropriate, on your preliminary site design,
architectural design, and landscape designs.

5: Detailed project design

Your SCP may also be used in supporting a
Negative Declaration or may be referenced in
an Environmental Impact Report. In general,
for most projects, implementing the
techniques and criteria in this manual will be
POST-CONSTR UCTION MA NUAL
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The site design and landscape design must
integrate the functionality of bioretention
facilities and other stormwater features into
the aesthetic and functional values of the
project.

Appendix B is an inspection schedule and
checklist for construction of bioretention
facilities.

7: Transfer Maintenance

Typical design issues include edges and
transitions to allow runoff to flow from
sidewalks and paved areas into bioretention
facilities, dissipation of energy gained by
runoff flowing down slopes, planting and
irrigation of bioretention facilities, and
integration of berms, fences, and walls in or
near bioretention facilities.

Responsibility

Following construction—and a recommended
maintenance and warranty period—formally
transfer maintenance responsibility to the
owner or operator of the project, who will
maintain the facilities in perpetuity. In the
case of a residential subdivision, this may be a
homeowners association, if that arrangement
has been approved by your municipality.

Chapter 4 includes design suggestions and
tips.

“Set overflow inlets
at the proper
elevation so the
surface of the
bioretention facility

The submitted construction documents
should include the Construction Checklist to
assist the plan checker to cross-reference the
SCP features with the plan sheets that show
how the features have been executed.

floods as
intended.”

6: Construct the Project

Careful construction of bioretention facilities,
coordinated with the building of the
development, will help ensure the facilities
function as intended and will also minimize
future maintenance problems. Items to check
during construction include:
• Avoid compaction of native soils around
where bioretention facilities will be
constructed.
• Closely follow design elevations.
• Grade parking lots, driveways, and streets to
promote evenly distributed sheet flow into
bioretention facilities.
Figure 2.1. Bioretention Facility. The NPDES permit

• Set overflow inlets at the proper elevation so
the surface of the bioretention facility floods
as intended.

POST-CONSTR UCTION MA NUAL
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PREPARING A STORMWATER CONTROL PLAN
FOR A REGULATED PROJECT

Objectives

Step by Step

Your Stormwater Control Plan (SCP) for a
Regulated Project must demonstrate your
project incorporates site design measures and
treatment facilities (typically bioretention
facilities) that will:

Plan and design your stormwater controls
integrally with the site plan and landscaping
for your project. This strategy requires you
invest in early and ongoing coordination
among project architects, landscape architects,
and civil engineers. However, it can pay big
dividends in a cost-effective, aesthetically
pleasing design—and by avoiding design
conflicts later.

• Minimize imperviousness.
• Retain or detain stormwater.
• Slow runoff rates.

Your initial, conceptual design for the project
should include site drainage. This should
include identifying areas where runoff can be
dispersed and/or the location and
approximate size of stormwater treatment and
flow-control facilities.

• Reduce pollutants in post-development
runoff.
In particular, you will need to show all runoff
from impervious areas is either dispersed to
landscape or routed to a properly designed
LID treatment facility.

Follow these nine steps to complete your
SCP.

A complete and thorough SCP will enable
municipal development review staff to verify
your project complies with these
requirements. It is strongly recommended you
retain a design professional familiar with the
requirements.

Step 1: Project Information
Step 2: Opportunities and Constraints
Step 3: Conceptual Site Design
Step 4: Calculations and Documentation

Contents

Step 5: Design Details

Your SCP will consist of a report and an
exhibit. Municipal staff will use the
Stormwater Control Plan Checklist (page 3-2)
to evaluate the completeness of your Plan.

Step 6: Source Controls
Step 7: Maintenance
Step 8: Construction Checklist
Step 9: Certification

Appendix D is a template containing an
example outline. An example SCP is in
Appendix E.
POST-CONSTR UCTION MA NUAL
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PREPARING A

STORMWATER CONTROL PLAN

Stormwater Control Plan Checklist

Contents of Exhibit
 Existing natural hydrologic features (depressions, watercourses, wetlands, riparian corridors, relatively
undisturbed areas) and significant natural resources.
 Existing and proposed site drainage network and connections to drainage off-site.
 Proposed design features and surface treatments used to minimize imperviousness and reduce runoff.
 Entire site divided into separate Drainage Management Areas (DMAs). Each DMA has a unique identifier
and is characterized as self-retaining (zero-discharge), self-treating, or draining to a bioretention facility.
 Proposed locations and footprints of bioretention facilities.
 Potential pollutant source areas, including loading docks, food service areas, refuse areas, outdoor
processes and storage, vehicle cleaning, repair or maintenance, fuel dispensing, equipment washing, etc.
listed in Appendix A.

Contents of Report
 Narrative analysis or description of site features and conditions that constrain, or provide opportunities
for, stormwater control.
 Narrative description of site design characteristics that protect natural resources.
 Narrative description and/or tabulation of site design characteristics, building features, and pavement
selections that reduce imperviousness of the site.
 Tabulation of proposed pervious and impervious area, showing self-treating areas, self-retaining areas,
areas draining to self-retaining areas, and areas tributary to each bioretention facility.
 Preliminary designs, including calculations, for each bioretention facility. Elevations should show
sufficient hydraulic head for each bioretention facility.
 Tabulation of pollutant sources from the list in Appendix A and for each source, the corresponding source
control measure(s).
 General maintenance requirements for bioretention facilities
 Means by which facility maintenance will be financed and implemented in perpetuity.
 Statement accepting responsibility for interim operation & maintenance of facilities.
 Stormwater Construction Checklist.
 Certification by professional civil engineer, architect, or landscape architect (if required by local agency).
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1: Project Information

Opportunities might include low areas,
oddly configured or otherwise unbuildable
areas, setbacks, easements, or buffers (which
may sometimes accommodate bioretention
facilities) and differences in elevation (which
can provide hydraulic head).

Enter the following into the Project Data
Form in the SCP Template:
• Project Name/Number
• Application Submittal Date

Constraints might include impermeable
soils, high groundwater, groundwater
pollution or contaminated soils, steep slopes,
geotechnical instability, high-intensity land
use, heavy pedestrian or vehicle traffic, or
safety concerns.

• Project Location
• Applicant Contact Information
• Project Phase
• Project Type and Description
• Project Site Area (square feet)
• Total New or Replaced Impervious
Surface Area

3. Conceptual Site Design

• Total Pre-Project Impervious Surface Area

following design principles:

• Total Post-Project Impervious Surface Area

• Define the development envelope and
protected areas, identifying areas that are
most suitable for development and areas
that should be left undisturbed.

Optimize the site layout.

2: Opportunities and Constraints

The following information will help you
determine the best stormwater control design
for your development site:

• Limit grading; preserve natural landforms
and drainage patterns.
• Set back development from creeks,
wetlands, and riparian habitats to the
maximum degree possible and at minimum,
as required by local ordinances.

• Existing natural hydrologic features,
including natural areas, wetlands, marshes,
watercourses, seeps, springs, and areas with
significant trees.

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

• Site topography and drainage, including the
contours of slopes, the general direction of
surface drainage, local high or low points or
depressions, and any outcrops or other
significant geologic features.

• Preserve significant trees (as defined by the
local jurisdiction).
Limit paving and roofs. Where possible,
design compact, taller structures, narrower
and shorter streets and sidewalks, smaller
parking lots (fewer stalls, smaller stalls, and
more efficient lanes), and indoor or
underground parking. Examine the site layout
and circulation patterns and identify areas

• Zoning, including setbacks and minimum
landscaping requirements and open space.
• Soil types, including hydrologic soil groups,
and depth to groundwater.
Prepare a brief narrative describing site
opportunities and constraints.
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PREPARING A

STORMWATER CONTROL PLAN

where landscaping or planter boxes can be
substituted for pavement.

underdrain outlet, which can be connected to
an underground storm drain or daylighted.

Use pervious pavements where possible.

On flat sites, it usually works best to
intersperse self-retaining areas and
bioretention facilities throughout the site.
Grade streets, parking lots, and driveways to
sheet flow runoff directly into the landscaped
areas. Use gutters, rather than underground
pipes, to convey runoff longer distances.

Inventory paved areas and identify locations
where permeable pavements, such as crushed
aggregate, turf block, unit pavers, pervious
concrete, or pervious asphalt can be
substituted for impervious concrete or asphalt
paving. Pervious pavements are most
applicable where native soils are permeable.
On site with clay soils, it may still be possible
to use turf block for emergency access lanes
and overflow parking or to use unit pavers or
pervious pavement with a sufficiently deep
and well-drained base course.

On sloped sites, it may work better to collect
runoff from roofs and pavement in
conventional catch basins and pipe it to
downslope bioretention facilities.
Use the head from roof downspouts by
connecting leaders all the way to landscaping
or bioretention facilities. Where necessary,
bubble-ups can be used to disperse piped
runoff.

Direct drainage to landscaped areas.

There are two options for handling runoff
from impervious areas:
• Disperse runoff to lawns or landscaping.
Limit the ratio of impervious to pervious
area to 2:1 maximum. Pervious areas must
be relatively flat, and the surface should be
graded to a slightly concave surface to create
a “self-retaining” area. Sites in densely
urbanized areas are often too constrained to
implement this option.

Siting bioretention facilities. Facilities
should be publicly accessible for inspection
and maintenance.

In commercial, mixed-use, and multi-family
developments, facilities can be located in
parking medians, parking islands, street
setbacks, side and rear setbacks, and other
landscaped areas.

• Route runoff to bioretention facilities. The
bioretention areas should have a surface
area of at least 4% of the tributary
impervious area. Bioretention facilities may
be configured in free-form fashion as “rain
gardens” or in linear fashion as swales.
Facilities located on elevated plazas may be
configured as planter boxes.

In residential subdivisions, the most practical
strategy is to drain the lots to the street in the
conventional manner, and then drain the
street to a bioretention area. It may be most
advantageous to create a separate parcel
owned in common, which can double as a
landscape amenity or a park. (This is one
reason why it is important to plan stormwater
treatment and flow-control before drawing
subdivision lot lines.) Facilities in back or side
yards should be avoided. If facilities are
located on individual lots, prospective buyers
may find undesirable the necessary legal

See Chapter 4 for design information on selfretaining areas and bioretention facilities.
Tips for Conceptual Drainage Design.

In clay soils, bioretention facilities must be
underdrained. A bioretention facility requires
three to four feet of head from inlet to
POST-CONSTR UCTION MA NUAL
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restrictions on what they can do with those
facilities.

of the entire project site covered by
permanent structures
• Facilities receiving runoff solely from
existing (pre-project) impervious areas.

Other types of treatment facilities.

Bioretention facilities are generally suitable
for the Bay Area’s modestly sized
developments, clay soils, and setback
requirements. Bioretention facilities sized to a
minimum 4% of tributary impervious area
can typically be fit into parking medians,
street setbacks, foundation plantings, and
other landscaping features without
significantly altering the uses of the site.

• Historic sites, structures, or landscapes that
cannot alter their original configuration
without compromising their historic
integrity.
The proposed tree-box-type biofilters or invault media filters must meet the “Technical
Criteria for Non-LID Treatment Facilities”
posted on the BASMAA website.

Further, bioretention facilities are relatively
easy to maintain, provide aesthetic appeal,
attenuate peak flows, and are quite effective at
removing pollutants, including pollutants
associated with very fine particulates in rain
and atmospheric dust.

4. Calculations and Documentation

Your SCP must include an Exhibit showing
the entire site divided into Drainage
Management Areas (DMAs) and the locations
and approximate sizes of bioretetention
facilities. Each should be clearly labeled so the
Exhibit can be cross-referenced to the text and
tables in the report.

Proposed alternatives to bioretention facilities
meeting the criteria in Chapter 4 must show
the ability to achieve:
• Equal or greater amount of runoff
infiltrated or evapotranspired

The report will include a brief description of
each DMA and each bioretention facility—and
tabulated calculations.

• Equal or lower pollutant concentrations in
runoff that is discharged after biotreatment

Chapter 4 includes a detailed procedure for
documenting your design and showing your
bioretention facilities meet the minimum
sizing requirements.

• Equal or greater protection against shock
loadings and spills
• Equal or better accessibility and ease of
inspection and maintenance.
In some cases, it is very difficult to
accommodate bioretention facilities on
smaller, densely developed sites. Tree-box-type
biofilters or in-vault media filters may be used
to meet treatment requirements in the
following circumstances:

5. Bioretention Design Criteria

Design criteria in Chapter 4 will assist you to
plan for construction of bioretention facilities
as part of your project. The criteria that apply
to your planned facilities should be
summarized in your SCP. Anticipated
exceptions to the design criteria should be
noted.

• Projects that create or replace an acre or less
of impervious area and are located in a
locally designated pedestrian-oriented
commercial district, and have at least 85%
POST-CONSTR UCTION MA NUAL
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6. Source Controls

Your SCP must identify and describe any
potential pollutant sources that will be created
or expanded as part of the development
project.
Review the Pollutant Sources/Source Control
Checklist (Appendix A). Begin by identifying
which of the listed sources are associated with
your project.
Then, create a table in the format shown in
Table 3-1. Enter each identified source in the
left-hand column. Then add the
corresponding structural source controls from
the Pollutant Sources/Source Control
Checklist into the center column of your
table.

Figure 3.1. Roofed and bermed refuse area.

In a narrative, explain any special features,
materials, or methods of construction that
will be used to implement these permanent,
structural source controls.

7. Treatment Facility Maintenance

In your SCP, specify the means by which
maintenance of your bioretention facilities
will be financed and implemented in
perpetuity.

To complete your table, refer once again to
the Pollutant Sources/Source Control
Checklist (Appendix A, Column 4). List the
operational source controls corresponding to
the sources you’ve identified into the righthand column of your table. These controls
should be implemented as long as the
identified activities (sources) continue at the
site. These controls may be required as a
condition of a use permit or other revocable
discretionary approval for uses of the site.

For commercial, mixed-use or multifamily
developments, maintenance responsibility
may be assigned to a management entity that
will be responsible for keeping up the
buildings and grounds. Your O&M Plan, to
be submitted later (see Chapter 5), will need
to specify how maintenance will be funded
and budgeted. Typically, the entity assuming
responsibility for maintenance will need to

Table 3.1. Format for Tabulating Potential Pollutant Sources and Source Controls
Potential Source of

Structural

Operational

Runoff Pollutants

Source Control BMPs

Source Control BMPs
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execute a Stormwater Management Facilities
Agreement, which runs with the land and
provides for periodic inspections and
reporting at the facility owner’s expense.

bioretention facilities. You will find example
maintenance requirements in Chapter 5.

8. Construction Checklist

For residential subdivisions, consult with
municipal staff, then detail the planned
arrangements in your Stormwater Control
Plan. Include, as available and applicable,
information about joint ownership of parcels
where bioretention facilities are to be located,
about incorporating a homeowners
association, about provisions to be
incorporated in Covenants, Conditions, and
Restrictions, and other relevant information.

Include in your Stormwater Control Plan a
Construction Checklist following the format
in Table 3-2 below.
Complete the first two columns in the
checklist, listing each stormwater source
control and treatment measure identified in
the plan and identifying the page number
where it appears.
Later, cut-and-paste the same table into your
construction documents. Complete the
rightmost column, listing the sheet number(s)
where the same measure is shown on the
construction plans.

Include in your SCP the following statement:
“The applicant accepts responsibility for
interim operation and maintenance of
stormwater treatment and flow-control
facilities until such time as this responsibility
is formally transferred to a subsequent
owner.”

9. Certification

Include the following statement by a licensed
civil engineer, architect, or landscape
architect:

A complete and detailed list of maintenance
and inspection requirements, including
inspection frequencies, will be required in
your O&M Plan. Your O&M plan must also
include detailed documentation of how your
facilities are constructed.

“The preliminary design of stormwater
treatment facilities and other stormwater
pollution control measures in this Stormwater
Control Plan are in accordance with the
current edition of the BASMAA PostConstruction Manual.”

For this stage, include in your Stormwater
Control Plan a summary of the general
maintenance requirements for your

Table 3.2. Format for Stormwater Construction Checklist
Plan

Page Number

in Stormwater
Control Plan

Source Control or Treatment Control Measure
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DOCUMENTING YOUR LID DESIGN

NPDES Compliance and LID

1: Delineate DMAs

The following design and documentation
procedure facilitates rapid and thorough
evaluation of a LID design for compliance
with the NPDES permit requirements for a
Regulated Project.

Drainage Management Areas (DMAs) are
portions of a project site that drain to a
common point. Each DMA must contain
only one type of surface (e.g., either
landscaped or impervious).

The procedure involves dividing the site into
Drainage Management Areas (DMAs),
tracking the drainage from each DMA, and
ensuring bioretention facilities receiving that
drainage are adequately sized to treat the
runoff.

In your SCP Exhibit, lines delineating DMAs
will generally follow roof ridges and grade
breaks. It is advantageous to first prepare a
base map using the project grading plan and
roof plan, and then delineate the DMAs. This
helps ensure your SCP is consistent with the
site plan, landscaping plan, and architectural
plans.

Bioretention facilities are sized at 4% of the
equivalent tributary impervious area, as
specified in the NPDES permit. This ratio, or
sizing factor, greatly simplifies making and
checking calculations.

There are four types of DMAs:

1.

Delineate DMAs.

2.

Identify DMA types and runoff factors.

3.

Select and lay out bioretention facilities.

4.

Calculate the minimum area (footprint)
of each bioretention facility.

5.

Repeat as necessary until the available
area exceeds the minimum area for each
bioretention facility.

POST-CONSTR UCTION MA NUAL

• Areas draining to self-retaining areas
• Areas draining to a bioretention facility
Self treating areas

are landscaped or turf
areas that do not drain to bioretention
facilities, but rather drain directly off site or to
the storm drain system. Examples include
upslope undeveloped areas that are ditched
and drained around a development and
grassed slopes that drain directly to a street or
storm drain. In general, self-treating areas
include no impervious areas, unless the
impervious area is very small (5% or less)
relative to the receiving pervious area and

4-1

such as roofs, can
be managed by
routing it to selfretaining pervious
areas. The
maximum ratio is 2
parts impervious

part pervious area.

• Self-retaining areas

The procedure requires the following steps:

impervious areas,

area for every 1

• Self-treating areas

Step-by-Step

Runoff from
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slopes are gentle enough to ensure runoff will
be absorbed into the vegetation and soil.

facility. However, a particular DMA can only
drain to one bioretention facility.

Self-retaining areas are used where,
because of site layout or topography, it is not
possible to drain entirely pervious areas offsite separately (as with a self-treating area).
The technique works best on flat, heavily
landscaped sites. To create self-retaining turf
and landscape areas in flat areas or on
terraced slopes, berm the area or depress the
grade into a concave cross-section so that
these areas will retain the first inch of rainfall.
Specify slopes, if any, toward the center of the
pervious areas. Inlets of area drains, if any,
should be set 3 inches or more above the low
point to allow ponding.

Where possible, design site drainage so only
impervious roofs and pavement drain to
bioretention facilities. This yields a simpler,
more efficient design and also helps protect
bioretention facilities from becoming clogged
by sediment.
2. Tabulate DMAs

For each DMA, determine whether it will be
self-treating, self-retaining, drains to a selfretaining area, or drains to a bioretention
facility. Group the DMAs by type. For each
DMA, find and tabulate the area, post-project
surface, and corresponding runoff factor. Use
the runoff factors in Table 4-1.

Areas draining to self-retaining areas.

Runoff from impervious areas, such as roofs,
can be managed by routing it to self-retaining
pervious areas. The maximum ratio is 2 parts
impervious area for every 1 part pervious area.
The drainage from the impervious area must
be directed to and dispersed within the
pervious area, and the entire area must be
designed to retain an inch of rainfall without
flowing off-site. For example, if the maximum
ratio of 2 parts impervious area into 1 part
pervious area is used, then the pervious area
must be graded concave or bermed so that 3
inches of water over its surface are absorbed
before overflowing to an off-site drain.
Prolonged ponding is a potential problem at
higher impervious/pervious ratios. In your
design, ensure that the pervious areas soils
can handle the additional run-on and are
sufficiently well-drained.

3. Lay Out Bioretention Facilities

From your conceptual drainage design (see
Chapter 3) identify the locations and
footprint of bioretention facilities.
Design criteria for bioretention facilities are at
the end of this chapter.
Once you have laid out the bioretention
facilities, calculate the square footage you
have set aside for each bioretention facility.
Then, recalculate the square footage of your
DMAs to omit the square footage now
dedicated to bioretention facilities.
4. Calculate minimum footprints

The minimum area for each bioretention
facility is found by summing up the
contributions of each tributary DMA—
adjusted using the runoff factors in Table 41—and multiplying by the sizing factor of 0.04.

Areas draining to a bioretention facility.

These areas are used to calculate the required
size of the bioretention facility. Two or more
DMAs can drain to the same bioretention
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Table 4-5 extends the tabulation of DMAs
draining to bioretention facilities to a
calculation of the required minimum area of
the receiving bioretention facility. Complete
Table 4-5 for each bioretention facility.

See Figures 4-1 and 4-2 and the checklist in
Appendix B. The facility must be designed to
“fill up like a bathtub.” This rule ensures all
the storage is used during intense rainfall,
prevents short-circuiting, and avoids erosion
of the soil mix.

5. Iterate until area is adequate

The surface reservoir should be level and
circumscribed by a rigid boundary such as a
concrete curb, masonry, or landscape timbers.
To address concerns about a trip hazard, or to
achieve a softer visual effect, soil mix and/or
mulch may be gently mounded against the
rigid edge. Plantings can be selected and
arranged to discourage entry.

After computing the minimum bioretention
facility size using Steps 1–4, review the site
plan to determine if the reserved space for the
facility is sufficient. If so, the planned facilities
will meet the NPDES permit sizing
requirements. If not, revise your plan
accordingly. Revisions may include:

Gravel layer.

“Class 2 permeable,” Caltrans
specification 68-2.02F(3), is recommended.
Drain rock or other granular material may be
used; however, a membrane layer of pea gravel
or other intermediate-sized material should
cover the top of the gravel layer to prevent
movement of fines from the soil layer into the
interstices of the gravel layer. Do not use
filter fabric for this purpose, as it tends to
clog.

• Reducing the overall imperviousness of the
project site.
• Changing the grading and drainage to
redirect some runoff toward other
bioretention facilities which may have
excess capacity.
• Making tributary landscaped DMAs selftreating or self-retaining.
• Expanding the bioretention facility surface
area.

Planting Medium.

A mixture of sand (60%70%) and compost (30%-40%) should be
used. The specification developed by the Bay
Area Stormwater Management Agencies
Association (BASMAA) is recommended.

Bioretention facility design criteria
Layout.

Bioretention facilities may be of any
shape. However, each layer must designed
and built flat and level. The following must
have consistent elevations throughout the
facility:

Underdrain.

Use minimum 4" dia. PVC
SDR 35 or equivalent, perforated pipe,
installed with the holes facing down. The
underdrain itself may be embedded in the
gravel layer; the discharge elevation (typically,
where the underdrain is connected to the
overflow structure) is critical and must be no
lower than the top of the gravel layer. Provide
a threaded, capped cleanout connected by a
sweep bend.

• bottom of excavation/gravel layer (BGL)
• top of gravel storage layer (TGL)
• top of soil layer (TSL)
• rim of facility reservoir
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Table 4.1. Runoff Factors for small storms
Roofs and paving

1.0

Landscaped areas

0.1

Bricks or solid pavers—grouted

1.0

Bricks or solid pavers—on sand base—see criteria on p. 4-6

0.5

Pervious concrete or asphalt—see criteria on p. 4-6

0.0

Turfblock or gravel—see criteria on p. 4-6

0.0

Open or porous pavers— see criteria on p. 4-6

0.0

Table 4.2. Format for Tabulating Self-Treating Areas
DMA Name

Area (square feet)

Table 4.3. Format for Tabulating Self-Retaining Areas
DMA Name

Area (square feet)

Table 4.4. Format for Tabulating Areas Draining to Self-Retaining Areas

DMA Name

Area
(square feet)

Post-project
surface type

Runoff
factor

Receiving selfretaining DMA

Receiving selfretaining DMA
Area (square feet)

Table 4.5. Format for Tabulating Areas Draining to Bioretention Facilities

and Calculating Minimum Bioretention Facility Size

DMA
Name

DMA
Area
(square
feet)

Postproject
surface
type

DMA
Runoff
factor

DMA
Area ×
runoff
factor

Facility Name

Sizing
factor

Proposed
Facility
Area (SF)

0.04

Total>

POST-CONSTR UCTION MA NUAL
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Plantings and mulch.

See Appendix F.
Many bioretention facilities incorporate
native plants in an attractive garden setting,
achieving low maintenance costs, low water
demand, and maximum habitat value.
However, combined uses, including active
uses on turf or mulch, may be appropriate for
part or all of a bioretention facility.

mulch has somewhat less tendency to float
into overflow inlets during intense storms.
Irrigation.

Because the specified soil mix is
fast-draining, bioretention facilities may need
to be irrigated more than once a day.
Irrigation controls should allow separate
control of times and durations of irrigation
for bioretention facilities vs. other landscape
areas. Smart irrigation controllers are strongly
encouraged and may be required by local
ordinances or codes. Available controllers
may access weather stations, use sensors to
measure soil temperature and moisture, and
allow input of soil types, plant types, root
depth, light conditions, slope, and rainfall.

Select a plant palette to tolerate fast-draining
soils and the microclimate specific to the
facility location. The soil surface will be
inundated briefly and rarely (for a few hours
on possibly up to 5 occasions during a wet
winter, but typically less frequently) but
otherwise dry unless irrigated. Consider the
facility’s relationship to existing and proposed
buildings and the resulting exposure to sun,
heat, shade, and wind.

Drip emitters are strongly recommended over
spray irrigation. Use multiple, lower-flow (0.5
to 2 gallons per hour) emitters—two to four
emitters for perennials, ground covers, and
bunchgrasses; four to six emitters for larger
shrubs and trees.

The following problem conditions should be
avoided when developing a planting plan:
• Overly dense plantings that, after growing
in, prevent flow into and through the
surface reservoir

Signage.

If required by your local agency,
include a sign. Signs should be visible to site
users and to maintenance personnel.

• Aggressive roots that block inflow or
percolation

Avoid design conflicts.

Review your
bioretention design for the following:

• Invasive weeds

• Facilities are represented in architectural
and landscape renderings.

• Plants that need fertilizer or irrigation—
consider site-wide allowances under any
water efficient landscape local ordinances.

• Elevations all around each facility are
consistent with grading, drainage, and
paving plans, and with architectural plans.

Trees and large shrubs installed in
bioretention facilities are susceptible to
blowing over before roots are established.
They should be staked securely. Three stakes
per tree are recommended at windy sites.

• Facilities do not interfere with circulation or
with pedestrian access between parking
areas and building entrances.
• Bioretention facilities are shown in
landscape plans, and a suitable plant palette
has been chosen.

Aged mulch, also called compost mulch,
reduces the ability of weeds to establish, keeps
the soil mix moist, and replenishes soil
nutrients. Compared to bark mulch, aged
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• Cable vaults, phone vaults, electrical boxes,
and other utility boxes are accommodated
in designated locations outside the
bioretention facilities.
Criteria for Pervious Pavements

No erodible areas should drain on to pervious
pavement. A base course of open-graded
crushed stone must be deep enough to retain
rainfall (3" is adequate) and support design
loads (more depth may be required). The
subgrade must be uniform and slopes not so
steep that the subgrade is prone to erosion.
Subgrade compaction must be minimal. If a
subdrain is included (not recommended), the
outlet elevation must be 3" or more above the
bottom of the base course.
Granular pavements and unit pavers require a
rigid edge to prevent movement.
Solid unit pavers, if used, are set in sand or
gravel with minimum 3/8 inch gaps between
the pavers, and joints are filled with an opengraded aggregate free of fines.
Permeable concrete or porous asphalt must be
installed by industry-certified professionals
according to vendor recommendations.
Selection and location of pavements must
incorporate Americans with Disabilities Act
requirements (if applicable), site aesthetics,
and uses.
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CHAPTER



PREPARING YOUR OPERATION &
MAINTENANCE PLAN

Introduction

municipality may require that the O&M Plan
be referenced in the agreement or attached as
an exhibit. The O&M Plan is used to plan,
direct, and record maintenance of the
bioretention facilities. The O&M Plan is kept
on-site, and a copy maintained at municipal
offices.

As required by the statewide Phase II
municipal NPDES stormwater permit,
Permittees must verify provisions have been
made for maintenance of the facilities in
perpetuity.
Typically this verification is accomplished by
executing and recording an agreement that
“runs with the land.” The agreement provides
the municipality a right of access for
inspections and requires the owner to
conduct a maintenance inspection at least
annually and retain a record of the
inspection. If maintenance is not adequate,
the municipality may conduct any
maintenance or repairs needed and bill the
owner to recover costs. The agreement is
binding on future owners of the entire
property or any subdivided portion of the
property. Contact the local agency regarding a
template for or model provisions of this
agreement.

Updated information, including contact
information, must be provided to the
municipality whenever a property is sold and
whenever designated individuals or
contractors change.
Step by Step

Follow these five steps to prepare your
bioretention facilities O&M Plan.
Step 1: Designate Responsible
Individuals
Step 2: Describe the Facilities
Step 3: Document the Facilities “As
Built”

When bioretention facilities are located in a
privately owned common area, such as street
or landscaped area within a residential
subdivision, the joint responsibilities of the
property owners must be spelled out in
covenants, conditions, and restrictions
(CC&Rs).

Step 4: Schedule Maintenance Activities
Step 5: Compile the Plan

1. Responsible Individuals.

Identify the following individuals:
• Person who will have direct responsibility
for the maintenance of stormwater controls,
maintain self-inspection records, and sign

The applicant’s O&M Plan must address the
specific drainage patterns and treatment
facilities on the development site. The
14 JUL Y 2014
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any correspondence with the municipality
regarding the inspections.

• Location and layouts of inflow piping and
piping to off-site discharge.

• Employees or contractors who will report to
the designated contact and are responsible
for carrying out maintenance.

• Native soils encountered (e.g., sand or clay
lenses beneath or near facilities).
Municipalities will typically require a draft
O&M Plan be submitted when building
permits are applied for — or even before.

• Contact for response to problems, such as
clogged drains or broken irrigation mains,
that would require immediate response
should they occur during off-hours.

Changes made in the field during
construction must be noted in the final Plan
to be submitted following construction.

Describe the methods and schedule of initial
training for staff or contractors regarding the
purpose, mode of operation, and
maintenance requirements for the facilities on
the site.

4. Schedule Maintenance Activities

Scheduled the following activities to be
completed at least annually. The frequency
should be adjusted in response to the needs
of each particular facility.

“Municipalities will
typically require a
draft Operations
and Maintenance
Plan be submitted
when building
permits are applied
for — or even
before.”

2. Facilities to be Maintained

Incorporate the following into the O&M
Plan:

Clean up.

Remove any soil or debris
blocking planter inlets or overflows. Remove
trash that typically collects near inlets or gets
caught in vegetation.

• Figures from your Stormwater Control Plan
delineating the Drainage Management
Areas on the site and showing the locations
of the bioretention facilities.

Prune or cut back plants

for health and to
ensure flow into inlets and across the surface
of the facility. Remove and replant as
necessary. When replanting, maintain the
design surface elevation and minimize the
introduction of soil.

• The tabulation of the Drainage
Management Areas from the calculations in
your Stormwater Control Plan.
3. Document Facilities “As Built”

Control weeds

by manual methods and soil
amendment. In response to problem areas or
threatening invasions, corn gluten, white
vinegar, vinegar-based products, or nonselective natural herbicides such as Burnout
or Safer’s Sharpshooter may be used.

Include from the final construction drawings:
• Plans, elevations, and details of the
bioretention facilities. If necessary, annotate
the drawings with the designations used in
the Stormwater Control Plan so it is clear
which drawing refers to which facility.

Add mulch.

Aged mulch, also called
compost mulch, reduces the ability of weeds
to establish, keeps soil moist, and replenishes
soil nutrients. Mulch is added from time to
time as necessary to maintain a mulch layer
thickness (some agencies require 3").
However, ensure the underlying soil surface

• Construction details and specifications,
including depths of sand or soil,
compaction, pipe materials, and bedding.
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• Sample outline and format for an O&M
Plan.

beneath the mulch layer is a minimum 6"
below the overflow elevation, consistently
throughout the surface area of the facility. In
particular, ensure that the top of the mulch
layer is below the facility overflow, so that as
the facility fills during a major storm, the
entire surface is become wetted before the
overflow elevation is reached.
Check signage.

• Form for designating individuals
responsible for operation and maintenance.
• Sample facility inspection and maintenance
log.
• Sample contents of an inspector’s report.

Remove graffiti and replace

if necessary.

Updates to the O&M Plan

Check irrigation,

if any, to confirm it is
adequate but not excessive.

Updates can be made, and a copy transmitted
to the municipality, at any time. In particular,
contact information should be updated
timely.

Landscape maintenance personnel should be
aware of the following:

The O&M Plan should be updated as needed
at the time of the annual inspection.

Do not add fertilizer

to bioretention
facilities. Compost tea, available from various
nurseries and garden supply retailers, may be
applied at a recommended rate of 5 gallons
mixed with 15 gallons of water per acre, up to
two weeks prior to planting and once per year
between March and June. Do not apply when
temperatures are below 50°F or above 90°F or
when rain is forecast in the next 48 hours.

O&M Plans for Other Facility Types

For other types of treatment facilities (see p. 35), discuss requirements for O&M plans with
municipal staff. O&M plans for tree-box-type
biofilters or in-vault media filters should
incorporate the manufacturer’s
recommendations.

Do not use synthetic pesticides

on
bioretention facilities. Beneficial nematodes
and non-toxic controls may be used.
Acceptable natural pesticides include Safer®
products and Neem oil.

5. Compile the Plan

Format plans to 8½" x 11" where possible to
facilitate duplication, filing, and handling.
Include the revision date in the footer of each
page.
Consider scanning the graphics and
incorporating with the text in electronic files
that can be backed up.
The following resources at www.basmaa.org
may help you when preparing your plan:
14 JUL Y 2014
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APPENDIX A
Pollutant Sources/Source Control Checklist

Appendix A. Stormwater Pollutant Sources/Source Controls Checklist
How to use this worksheet (also see instructions on page 3-6 of the BASMAA Post-Construction Manual):

1. Review Column 1 and identify which of these potential sources of stormwater pollutants apply to your site. Check each box that applies.
2. Review Column 2 and incorporate all of the corresponding applicable Structural Source Control BMPs in your Stormwater Control Plan drawings.
3. Review Columns 3 and 4 and incorporate all of the corresponding applicable Structural Source Control BMPs and Operational Source Control BMPs in a
table in your Stormwater Control Plan. Use the format shown in Table 3-1 on page 3-6 of the BASMAA Post-Construction Manual. Describe your specific
BMPs in an accompanying narrative, and explain any special conditions or situations that required omitting BMPs or substituting alternative BMPs.
IF THESE SOURCES WILL BE

… THEN YOUR STORMWATER CONTROL PLAN (SCP) SHOULD INCLUDE THESE SOURCE CONTROL BMPs

ON THE PROJECT SITE …

1

Potential Sources of
Runoff Pollutants



A. On-site storm drain
inlets (unauthorized nonstormwater discharges and
accidental spills or leaks)

2

Structural Source Controls—Show on
Stormwater Control Plan Drawings



Locations of inlets.

3

4

Structural Source Controls—List in SCP

Operational Source Control BMPs—

Table and Narrative



Mark all inlets with the words “No
Dumping! Flows to Bay” or similar.

Include in SCP Table and Narrative



Maintain and periodically repaint or
replace inlet markings.



Provide stormwater pollution prevention
information to new site owners, lessees,
or operators.



See applicable operational BMPs in Fact
Sheet SC-44, “Drainage System
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
www.casqa.org/resources/bmphandbooks



Include the following in lease
agreements: “Tenant shall not allow
anyone to discharge anything to storm
drains or to store or deposit materials so
as to create a potential discharge to
storm drains.”
POST-CONSTR UCTION MA NUAL
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IF THESE SOURCES WILL BE
ON THE PROJECT SITE …

1

Potential Sources of
Runoff Pollutants

… THEN YOUR STORMWATER CONTROL PLAN (SCP) SHOULD INCLUDE THESE SOURCE CONTROL BMPs

2

Structural Source Controls—Show on
Stormwater Control Plan Drawings

3

4

Structural Source Controls—List in SCP

Operational Source Control BMPs—

Table and Narrative

Include in SCP Table and Narrative



B. Interior floor drains
and elevator shaft sump
pumps

Show drains and pump locations



State that interior floor drains and
elevator shaft sump pumps will be
plumbed to sanitary sewer.



Inspect and maintain drains to prevent
blockages and overflow.



C. Interior parking
garages

Show drain locations



State that parking garage floor drains will
be plumbed to the sanitary sewer.



Inspect and maintain drains to prevent
blockages and overflow.



D1. Need for future
indoor & structural pest
control



Note building design features that
discourage entry of pests.



Provide Integrated Pest Management
information to owners, lessees, and
operators.
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IF THESE SOURCES WILL BE

… THEN YOUR STORMWATER CONTROL PLAN (SCP) SHOULD INCLUDE THESE SOURCE CONTROL BMPs

ON THE PROJECT SITE …

1

Potential Sources of
Runoff Pollutants



D2. Landscape/ Outdoor
Pesticide Use/Building
and Grounds
Maintenance

POST-CONSTR UCTION MA NUAL

2

Structural Source Controls—Show on
Stormwater Control Plan Drawings



Show locations of native trees or areas
of shrubs and ground cover to be
undisturbed and retained.



Show self-retaining landscape areas, if
any.



Show bioretention facilities. (See
instructions in Chapter 4.)

3

4

Structural Source Controls—List in SCP

Operational Source Control BMPs—

Table and Narrative

Include in SCP Table and Narrative

State that final landscape plans will
accomplish all of the following.



Maintain landscaping using minimum or
no pesticides.



Preserve existing native trees, shrubs, and
ground cover to the maximum extent
possible.





Design landscaping to minimize irrigation
and runoff, to promote surface infiltration
where appropriate, and to minimize the
use of fertilizers and pesticides that can
contribute to stormwater pollution.

See applicable operational BMPs in Fact
Sheet SC-41, “Building and Grounds
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
www.casqa.org/resources/bmphandbooks



Provide IPM information to new owners,
lessees and operators.



Where landscaped areas are used to retain
or detain stormwater, specify plants that
are tolerant of saturated soil conditions.



Consider using pest-resistant plants,
especially adjacent to hardscape.



To insure successful establishment, select
plants appropriate to site soils, slopes,
climate, sun, wind, rain, land use, air
movement, ecological consistency, and
plant interactions.
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IF THESE SOURCES WILL BE

… THEN YOUR STORMWATER CONTROL PLAN (SCP) SHOULD INCLUDE THESE SOURCE CONTROL BMPs

ON THE PROJECT SITE …

1

Potential Sources of
Runoff Pollutants



E. Pools, spas, ponds,
decorative fountains, and
other water features.

2

3

Structural Source Controls—Show on
Stormwater Control Plan Drawings



Show location of water feature and a
sanitary sewer cleanout in an accessible
area within 10 feet.

4

Structural Source Controls—List in SCP

Operational Source Control BMPs—

Table and Narrative



If the local municipality requires pools to
be plumbed to the sanitary sewer, place a
note on the plans and state in the
narrative that this connection will be
made according to local requirements.

Include in SCP Table and Narrative



See applicable operational BMPs in Fact
Sheet SC-72, “Fountain and Pool
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
www.casqa.org/resources/bmphandbooks
The sanitary sewer operator must be
notified and a clean out identified when
pools are to be drained to the sanitary
sewer.



F. Food service





POST-CONSTR UCTION MA NUAL

For restaurants, grocery stores, and
other food service operations, show
location (indoors or in a covered area
outdoors) of a floor sink or other area
for cleaning floor mats, containers, and
equipment.



Describe the location and features of the
designated cleaning area.



Describe the items to be cleaned in this
facility and how it has been sized to insure
that the largest items can be
accommodated.

State maintenance schedule for grease
interceptor

On the drawing, show a note that this
drain will be connected to a grease
interceptor before discharging to the
sanitary sewer.
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IF THESE SOURCES WILL BE

… THEN YOUR STORMWATER CONTROL PLAN (SCP) SHOULD INCLUDE THESE SOURCE CONTROL BMPs

ON THE PROJECT SITE …

1

Potential Sources of
Runoff Pollutants





G. Refuse areas

H. Industrial processes.
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2

Structural Source Controls—Show on
Stormwater Control Plan Drawings



Show where site refuse and recycled
materials will be handled and stored
for pickup. See local municipal
requirements for sizes and other details
of refuse areas.



If dumpsters or other receptacles are
outdoors, show how the designated
area will be covered, graded, and paved
to prevent run-on and show locations
of berms to prevent runoff from the
area.



Any drains from dumpsters,
compactors, and tallow bin areas shall
be connected to a grease removal
device before discharge to sanitary
sewer.



Show process area.

3

4

Structural Source Controls—List in SCP

Operational Source Control BMPs—

Table and Narrative



State how site refuse will be handled and
provide supporting detail to what is shown
on plans.



State that signs will be posted on or near
dumpsters with the words “Do not dump
hazardous materials here” or similar.



If industrial processes are to be located on
site, state: “All process activities to be
performed indoors. No processes to drain
to exterior or to storm drain system.”

A -5

Include in SCP Table and Narrative



State how the following will be
implemented:
Provide adequate number of receptacles.
Inspect receptacles regularly; repair or
replace leaky receptacles. Keep
receptacles covered. Prohibit/prevent
dumping of liquid or hazardous wastes.
Post “no hazardous materials” signs.
Inspect and pick up litter daily and clean
up spills immediately. Keep spill control
materials available on-site. See Fact Sheet
SC-34, “Waste Handling and Disposal”
in the CASQA Stormwater Quality
Handbooks at
www.casqa.org/resources/bmphandbooks



See Fact Sheet SC-10, “Non-Stormwater
Discharges” in the CASQA Stormwater
Quality Handbooks at
www.casqa.org/resources/bmphandbooks
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IF THESE SOURCES WILL BE

… THEN YOUR STORMWATER CONTROL PLAN (SCP) SHOULD INCLUDE THESE SOURCE CONTROL BMPs

ON THE PROJECT SITE …

1

Potential Sources of
Runoff Pollutants



I. Outdoor storage of
equipment or materials.
(See rows J and K for
source control measures
for vehicle cleaning,
repair, and maintenance.)

2

Structural Source Controls—Show on
Stormwater Control Plan Drawings



Show any outdoor storage areas,
including how materials will be
covered. Show how areas will be
graded and bermed to prevent run-on
or run-off from area.



Storage of non-hazardous liquids shall
be covered by a roof and/or drain to
the sanitary sewer system, and be
contained by berms, dikes, liners, or
vaults.



3

4

Structural Source Controls—List in SCP

Operational Source Control BMPs—

Table and Narrative



Include a detailed description of materials
to be stored, storage areas, and structural
features to prevent pollutants from
entering storm drains.



Where appropriate, reference
documentation of compliance with the
requirements of programs for:

Include in SCP Table and Narrative



See the Fact Sheets SC-31, “Outdoor
Liquid Container Storage” and SC-33,
“Outdoor Storage of Raw Materials ” in
the CASQA Stormwater Quality
Handbooks at
www.casqa.org/resources/bmphandbooks

 Hazardous Waste Generation
 Hazardous Materials Release
Response and Inventory

Storage of hazardous materials and
wastes must be in compliance with the
local hazardous materials ordinance
and a Hazardous Materials
Management Plan for the site.

 California Accidental Release
(CalARP)
 Aboveground Storage Tank
 Uniform Fire Code Article 80
Section 103(b) & (c) 1991
 Underground Storage Tank
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IF THESE SOURCES WILL BE

… THEN YOUR STORMWATER CONTROL PLAN (SCP) SHOULD INCLUDE THESE SOURCE CONTROL BMPs

ON THE PROJECT SITE …

1

Potential Sources of
Runoff Pollutants



J. Vehicle and Equipment
Cleaning

2

Structural Source Controls—Show on
Stormwater Control Plan Drawings



Show on drawings as appropriate:
(1) Commercial/industrial facilities
having vehicle/ equipment cleaning
needs shall either provide a covered,
bermed area for washing activities or
discourage vehicle/equipment washing
by removing hose bibs and installing
signs prohibiting such uses.

3

4

Structural Source Controls—List in SCP

Operational Source Control BMPs—

Table and Narrative



If a car wash area is not provided, describe
measures taken to discourage on-site car
washing and explain how these will be
enforced.

Include in SCP Table and Narrative

Describe operational measures to
implement the following (if applicable):


Washwater from vehicle and equipment
washing operations shall not be
discharged to the storm drain system.



Car dealerships and similar may rinse
cars with water only.
See Fact Sheet SC-21, “Vehicle and
Equipment Cleaning,” in the CASQA
Stormwater Quality Handbooks at
www.casqa.org/resources/bmphandbooks

(2) Multi-dwelling complexes shall have
a paved, bermed, and covered car wash
area (unless car washing is prohibited
on-site and hoses are provided with an
automatic shut-off to discourage such
use).
(3) Washing areas for cars, vehicles,
and equipment shall be paved,
designed to prevent run-on to or
runoff from the area, and plumbed to
drain to the sanitary sewer.
(4) Commercial car wash facilities shall
be designed such that no runoff from
the facility is discharged to the storm
drain system. Wastewater from the
facility shall discharge to the sanitary
sewer, or a wastewater reclamation
system shall be installed.
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IF THESE SOURCES WILL BE

… THEN YOUR STORMWATER CONTROL PLAN (SCP) SHOULD INCLUDE THESE SOURCE CONTROL BMPs

ON THE PROJECT SITE …

1

Potential Sources of
Runoff Pollutants



K. Vehicle/Equipment
Repair and Maintenance

2

Structural Source Controls—Show on
Stormwater Control Plan Drawings
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Accommodate all vehicle equipment
repair and maintenance indoors. Or
designate an outdoor work area and
design the area to prevent run-on and
runoff of stormwater.
Show secondary containment for
exterior work areas where motor oil,
brake fluid, gasoline, diesel fuel,
radiator fluid, acid-containing batteries
or other hazardous materials or
hazardous wastes are used or stored.
Drains shall not be installed within the
secondary containment areas.
Add a note on the plans that states
either (1) there are no floor drains, or
(2) floor drains are connected to
wastewater pretreatment systems prior
to discharge to the sanitary sewer and
an industrial waste discharge permit
will be obtained.

3

4

Structural Source Controls—List in SCP

Operational Source Control BMPs—

Table and Narrative

Include in SCP Table and Narrative



State that no vehicle repair or
maintenance will be done outdoors, or
else describe the required features of the
outdoor work area.





State that there are no floor drains or if
there are floor drains, note the agency
from which an industrial waste discharge
permit will be obtained and that the
design meets that agency’s requirements.

No person shall dispose of, nor permit
the disposal, directly or indirectly of
vehicle fluids, hazardous materials, or
rinsewater from parts cleaning into
storm drains.



No vehicle fluid removal shall be
performed outside a building, nor on
asphalt or ground surfaces, whether
inside or outside a building, except in
such a manner as to ensure that any
spilled fluid will be in an area of
secondary containment. Leaking vehicle
fluids shall be contained or drained from
the vehicle immediately.



No person shall leave unattended parts
or other open containers containing
vehicle fluid, unless such containers are
in use or in an area of secondary
containment.



In the Stormwater Control Plan, note
that all of the following restrictions apply
to use the site:

State that there are no tanks, containers or
sinks to be used for parts cleaning or
rinsing or, if there are, note the agency
from which an industrial waste discharge
permit will be obtained and that the
design meets that agency’s requirements.
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IF THESE SOURCES WILL BE

… THEN YOUR STORMWATER CONTROL PLAN (SCP) SHOULD INCLUDE THESE SOURCE CONTROL BMPs

ON THE PROJECT SITE …

1

Potential Sources of
Runoff Pollutants



L. Fuel Dispensing Areas

2

Structural Source Controls—Show on
Stormwater Control Plan Drawings
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3

4

Structural Source Controls—List in SCP

Operational Source Control BMPs—

Table and Narrative

Fueling areas shall have impermeable
floors (i.e., portland cement concrete
or equivalent smooth impervious
surface) that are: a) graded at the
minimum slope necessary to prevent
ponding; and b) separated from the
rest of the site by a grade break that
prevents run-on of stormwater to the
maximum extent practicable.

Include in SCP Table and Narrative



The property owner shall dry sweep the
fueling area routinely.



See the Business Guide Sheet,
“Automotive Service—Service Stations”
in the CASQA Stormwater Quality
Handbooks at
www.casqa.org/resources/bmphandbooks

Fueling areas shall be covered by a
canopy that extends a minimum of ten
feet in each direction from each pump.
[Alternative: The fueling area must be
covered and the cover’s minimum
dimensions must be equal to or greater
than the area within the grade break or
fuel dispensing area1.] The canopy [or
cover] shall not drain onto the fueling
area.
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IF THESE SOURCES WILL BE

… THEN YOUR STORMWATER CONTROL PLAN (SCP) SHOULD INCLUDE THESE SOURCE CONTROL BMPs

ON THE PROJECT SITE …

1

Potential Sources of
Runoff Pollutants





M. Loading Docks

N. Fire Sprinkler Test
Water

POST-CONSTR UCTION MA NUAL

2

Structural Source Controls—Show on
Stormwater Control Plan Drawings



3

Loading dock areas draining directly to
the sanitary sewer shall be equipped
with a spill control valve or equivalent
device, which shall be kept closed
during periods of operation.



Provide a roof overhang over the
loading area or install door skirts
(cowling) at each bay that enclose the
end of the trailer.

Operational Source Control BMPs—

Table and Narrative

Show the loading dock area, including
roofing and drainage. Loading docks
shall be covered and/or graded to
minimize run-on to and runoff from
the loading area. Roof downspouts
shall be positioned to direct
stormwater away from the loading
area. Water from loading dock areas
shall be drained to the sanitary sewer,
or diverted and collected for ultimate
discharge to the sanitary sewer.



4

Structural Source Controls—List in SCP



Provide a means to drain fire sprinkler test
water to the sanitary sewer.

A -10

Include in SCP Table and Narrative



Move loaded and unloaded items
indoors as soon as possible.



See Fact Sheet SC-30, “Outdoor Loading
and Unloading,” in the CASQA
Stormwater Quality Handbooks at
www.casqa.org/resources/bmphandbooks



See the note in Fact Sheet SC-41,
“Building and Grounds Maintenance,”
in the CASQA Stormwater Quality
Handbooks at
www.casqa.org/resources/bmphandbooks
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IF THESE SOURCES WILL BE
ON THE PROJECT SITE …

1

Potential Sources of
Runoff Pollutants

O. Miscellaneous Drain
or Wash Water or Other
Sources









… THEN YOUR STORMWATER CONTROL PLAN (SCP) SHOULD INCLUDE THESE SOURCE CONTROL BMPs

2

Structural Source Controls—Show on
Stormwater Control Plan Drawings

Show drain lines and drainage sumps

Boiler drain lines
Condensate drain lines

3



Boiler drain lines shall be directly or
indirectly connected to the sanitary sewer
system and may not discharge to the storm
drain system.



Condensate drain lines may discharge to
landscaped areas if the flow is small
enough that runoff will not occur.
Condensate drain lines may not discharge
to the storm drain system.

Drainage sumps


Rooftop equipment with potential to
produce pollutants shall be roofed and/or
have secondary containment.



Any drainage sumps on-site shall feature a
sediment sump to reduce the quantity of
sediment in pumped water.



Include controls for other sources as
specified by local reviewer.

Other sources

P. Plazas, sidewalks, and
parking lots.

POST-CONSTR UCTION MA NUAL

Operational Source Control BMPs—

Table and Narrative

Rooftop equipment
Roofing, gutters, and
trim.

4

Structural Source Controls—List in SCP

Show extent of permeable paving
materials

A -11

Include in SCP Table and Narrative

If architectural copper is used,
implement the following BMPs for
management of rinsewater during
installation:


If possible, purchase copper materials
that have been pre-patinated at the
factory.



If patination is done on-site, prevent
rinse water from entering storm drains
by discharging to landscaping or by
collecting in a tank and hauling off-site.



Consider coating the copper materials
with an impervious coating that prevents
further corrosion and runoff.
Implement the following BMPs during
routine maintenance:



Prevent rinse water from entering storm
drains by discharging to landscaping or
by collecting in a tank and hauling offsite.



Sweep plazas, sidewalks, and parking lots
regularly to prevent accumulation of
litter and debris. Collect debris from
pressure washing to prevent entry into
the storm drain system. Collect
washwater containing any cleaning agent
or degreaser and discharge to the
sanitary sewer not to a storm drain.
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APPENDIX B
Bioretentiion Construction Inspection Checklist

This blank page incorporated to facilitate 2-sided copying.

Appendix B. Bioretention Facility Construction Inspection Checklist
Layout (to be confirmed prior to beginning excavation)
 Square footage of the facility meets or exceeds minimum shown in Stormwater Control Plan
 Site grading and grade breaks are consistent with the boundaries of the tributary Drainage






Management Area(s) (DMAs) shown in the Stormwater Control Plan
Inlet elevation of the facility is low enough to receive drainage from the entire tributary DMA
Locations and elevations of overland flow or piping, including roof leaders, from impervious areas to
the facility have been laid out and any conflicts resolved
Rim elevation of the facility is laid out to be level all the way around, or elevations are consistent
with a detailed cross-section showing location and height of interior dams
Locations for vaults, utility boxes, and light standards have been identified so that they will not
conflict with the facility
Facility is protected as needed from construction-phase runoff and sediment

Excavation (to be confirmed prior to backfilling or pipe installation)
 Excavation conducted with materials and techniques to minimize compaction of soils within the

facility area
 Excavation is to accurate area and depth
 Slopes or side walls protect from sloughing of native soils into the facility
 Moisture barrier, if specified, has been added to protect adjacent pavement or structures.
 Native soils at bottom of excavation are ripped or loosened to promote infiltration
Overflow or Surface Connection to Storm Drainage

(to be confirmed prior to backfilling with any materials)
 Overflow is at specified elevation
 No knockouts or side inlets are in overflow riser
 Overflow location selected to minimize surface flow velocity (near, but offset from, inlet
recommended)
 Grating excludes mulch and litter (beehive or atrium-style grates with ¼" openings recommended)
 Overflow is connected to storm drain via appropriately sized piping
Underground connection to storm drain/outlet orifice

(to be confirmed prior to backfilling with any materials)
 Perforated pipe underdrain (PVC SDR 35 or approved equivalent) is installed with holes facing
down
 Perforated pipe is connected to storm drain at specified elevation (typ. bottom of soil elevation)
 Cleanouts are in accessible locations and connected via sweep bends

POST-CONSTR UCTION MA NUAL
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Drain Rock/Subdrain (to be confirmed prior to installation of soil mix)
 Rock is installed as specified, 12" min. depth. Class 2 permeable, Caltrans specification 68-2.02F(3)

recommended
 Rock is smoothed to a consistent top elevation. Depth and top elevation are as shown in plans
 Slopes or side walls protect from sloughing of native soils into the facility
 No filter fabric is placed between the subdrain and soil mix layers
Soil Mix
 Soil mix is as specified.
 Mix installed in lifts not exceeding 12"
 Mix is not compacted during installation but may be thoroughly wetted to encourage consolidation
 Mix is smoothed to a consistent top elevation. Depth of mix (18" min.) and top elevation are as

shown in plans, accounting for depth of mulch to follow and required reservoir depth
Irrigation
 Irrigation system is installed so it can be controlled separately from other landscaped areas. Smart

irrigation controllers and drip emitters are recommended and may be required by local code or
ordinance.
 Spray heads, if any, are positioned to avoid direct spray into outlet structures
Planting
 Plants are installed consistent with approved planting plan, consistent with site water allowance
 Any trees and large shrubs are staked securely
 No fertilizer is added; compost tea may be used
 No native soil or clayey material are imported into the facility with plantings
 1"-2" mulch may be applied following planting; mulch selected to avoid floating
 Final elevation of soil mix maintained following planting
 Curb openings are free of obstructions
Final Engineering Inspection
 Drainage Management Area(s) are free of construction sediment and landscaped areas are stabilized
 Inlets are installed to provide smooth entry of runoff from adjoining pavement, have sufficient

reveal (drop from the adjoining pavement to the top of the mulch or soil mix, and are not blocked
 Inflows from roof leaders and pipes are connected and operable
 Temporary flow diversions are removed
 Rock or other energy dissipation at piped or surface inlets is adequate
 Overflow outlets are configured to allow the facility to flood and fill to near rim before overflow
 Plantings are healthy and becoming established
 Irrigation is operable
 Facility drains rapidly; no surface ponding is evident
 Any accumulated construction debris, trash, or sediment is removed from facility
 Permanent signage is installed and is visible to site users and maintenance personnel

POST-CONSTR UCTION MA NUAL
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APPENDIX C
Stormwater Control Plan Template for Small Projects/Single-Family Homes

This blank page incorporated to facilitate 2-sided copying.

Stormwater Control Plan
for Small Projects/Single-Family Homes
Introduction

The California State Water Resources Control Board reissued the Phase II NPDES Permit for Small
Municipal Storm Sewer Systems (MS4s) in February 2013. As of June 30, 2015, development projects that
create or replace 2,500 square feet* or more of impervious surface (roofs or pavement) must incorporate
specified measures to reduce runoff. This requirement is part of municipalities’ comprehensive effort to
reduce runoff pollution. Some municipalities may choose to implement the requirements earlier, and/or on
projects that create or replace less than 2,500 square feet of impervious surface.
It is fairly easy to achieve compliance with the stormwater requirements for small land development projects.
Compliance for each project must be carefully documented. Please complete the following form and submit it
as directed by municipal staff.
In addition, staff will review your site plan to confirm that the following design strategies have been
incorporated into your project:
• Limit disturbance of creeks and natural drainage features
• Minimize compaction of highly permeable soils
• Limit clearing and grading of native vegetation at the site to the minimum area needed to build the project,
allow access, and provide fire protection
• Minimize impervious surfaces by concentrating development on the least-sensitive portions of the site, while
leaving the remaining land in a natural undisturbed state
*Projects that create or replace 5,000 square feet or more of impervious surface, except for detached singlefamily homes, require a comprehensive Stormwater Control Plan for Regulated Projects.
Step-by-Step Instructions

The steps are:
1. Fill out the Project Data Form (below) and select one or more runoff reduction measures.
2. Prepare a site plan or sketch. Specify and design the runoff reduction measures you will use to meet
the stated minimum requirements.
3. Complete your submittal, which will include:
•

Project Data Form

•

Site Plan or Sketch

•

Completed checklist for each Runoff Reduction Measure selected
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Step 1: Project Data Form and Runoff Reduction Measure Selection

Complete all fields.
Project Name/Number
Application Submittal Date

[to be verified by municipal staff]
Project Location

[Street Address if available, or intersection and/or APN]
Name of Owner or Developer
Project Type and Description

[Examples: “Single Family Residence,” “Parking Lot
Addition,” “Retail and Parking”]
Total Project Site Area (acres)
Total New or Replaced Impervious Surface Area
(square feet)

[Sum of impervious area that will be constructed as part of
the project]
Total Pre-Project Impervious Surface Area
Total Post-Project Impervious Surface Area
Runoff Reduction Measures Selected






(Check one or more)

1. Disperse runoff to vegetated area
2. Pervious pavement
3. Cisterns or Rain Barrels
4. Bioretention Facility or Planter Box

Step 2: Delineate impervious areas and locations of runoff reduction measures
Delineate the impervious area. On a site plan or sketch, show the impervious area—for example, a roof, or
portion of a roof, or a paved area—that will drain to your runoff reduction measure. Typically these
delineations follow roof ridge lines or grade breaks. Alternatively, show the type and extent of pervious paving.
An example sketch is attached.
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Indicate the location and kind of runoff reduction measure you’ve selected. At least one option,

designed to manage runoff from some amount of impervious area—or to avoid creating runoff—is required.
For each option selected, there is a brief checklist to confirm your design and your submittal meet minimum
requirements.
Step 3: Complete and submit your plan

Consult with municipal staff about when and how to submit your Stormwater
Control Plan.

Runoff Reduction Options
Option 1: Disperse runoff from roofs or pavement to vegetated areas.

This is the simplest option. Downspouts can be directed to vegetated areas
adjacent to buildings, or extended via pipes to reach vegetated areas further
away. Paved areas can be designed with curb cuts, or without curbs, to direct
flow into surrounding vegetation.
On the site plan, show:
 Each impervious area from which runoff will be directed, and its square
footage.
 The vegetated areas that will receive runoff, and the approximate
square footage of each.
 If necessary, explain in notes on the plan how runoff will be routed
from impervious surfaces to vegetated areas.

Connecting a roof leader to a
vegetated area. The head from the
eave height makes it possible to
route roof drainage some distance
away from the building.

Confirm the following standard specifications are met:
 Tributary impervious square footage in no instance exceeds twice the square footage of the receiving
pervious area.
 Roof areas collect runoff and route it to the receiving pervious area via gutters and downspouts.
 Paved areas are sloped so drainage is routed to the receiving pervious area.
 Runoff is dispersed across the vegetated area (for example, with a splash block) to avoid erosion and
promote infiltration.
 Vegetated area has amended soils, vegetation, and irrigation as required to maintain soil stability and
permeability.
 Any drain inlets within the vegetated area are at least 3 inches above surrounding grade.
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Option 2: Permeable Pavement

This option can be easy to install and maintain, cost-effective, and
can add aesthetic value to your project. Permeable pavements may
include pervious concrete, pervious asphalt, porous pavers, crushed
aggregate, open pavers with grass or plantings, open pavers with
gravel, or solid pavers.
Show on your site plan:
 Location, extent and types of pervious pavements.
Confirm the following standard specifications are met:
 No erodible areas drain on to permeable pavement.
 Subgrade compaction is minimal.
 Reservoir base course is of open-graded crushed stone. Base depth is adequate to retain rainfall (3
inches is adequate) and support design loads (more depth may be required).
 No subdrain is included or, if a subdrain is included, outlet elevation is a minimum of 3 inches above
bottom of base course.
 Subgrade is uniform and slopes are not so steep that subgrade is prone to erosion.
 Rigid edge is provided to retain granular pavements and unit pavers.
 Solid unit pavers, if used, are set in sand or gravel with minimum 3/8 inch gaps between the pavers.
Joints are filled with an open-graded aggregate free of fines.
 Permeable concrete or porous asphalt, if used, are installed by industry-certified professionals
according to the vendor’s recommendations.
 Selection and location of pavements incorporates Americans with Disabilities Act requirements (if
applicable), site aesthetics, and uses.
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Option 3: Cisterns or Rain Barrels

Use of cisterns or rain barrels to comply with this requirement is subject to municipality approval. Planning
and Building Permits may be required for larger systems.
Show on your site plan:
 Impervious areas tributary to each cistern or rain barrel.
 Location of each cistern or rain barrel.
Confirm the following standard specifications are met:
 Rain barrels are sited at grade on a sound and level surface at or near gutter downspouts.
 Gutters tributary to rain barrels are screened with a leaf guard or maximum ½-inch to ¼-inchminimum corrosion-resistant metallic hardware fabric.
 Water collected will be used for irrigation only.
 Openings are screened with a corrosion-resistant metallic fine mesh (1/16 inch or smaller) to prevent
mosquito harborage.
 Large openings are secured to prevent entry by children.
 Rain barrels and gutters are to be cleaned annually.
 The local mosquito and vector control district is informed of the installation. The district will be
provided additional information and/or rights of entry if they request.
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Option 4: Bioretention Facility or Planter Box

An above-ground planter box may be appropriate if the
development site lacks level landscaped areas for dispersion and
pervious pavements are not practical. Planter boxes and
bioretention facilities can treat runoff from impervious surfaces
25 times their area (sizing factor of 0.04).
Detailed design guidance for bioretention facilities is in the
Stormwater Technical Guide.
Show on your site plan:
 Impervious areas tributary to the planter box.
 Location and footprint of planter box.
Confirm the following standard specifications are met:

Flow-through planter built into a hillside. Flows
from the underdrain and overflow must be
directed in accordance with local requirements.

 Reservoir depth is 4"-6" minimum.
 18" depth soil mix with minimum long-term infiltration rate of 5"/hour. See
http://www.cccleanwater.org/c3-guidebook.html for a list of soil mix suppliers.
 Surface area of soil mix is a minimum 0.04 times the tributary impervious area.
 “Class 2 perm” drainage layer 12" deep.
 No filter fabric.
 Perforated pipe (PVC SDR 35 or approved equivalent) underdrain with outlet located flush or nearly
flush with planter bottom.
 Connection with sufficient head to storm drain or discharge point.
 Underdrain has a clean-out port consisting of a vertical, rigid, non-perforated PVC pipe, connected to
the underdrain via a sweep bend, with a minimum diameter of 4" and a watertight cap.
 Overflow outlet connected to a downstream storm drain or approved discharge point.
 Planter is set level.
 Emergency spillage will be safely conveyed overland.
 Plantings are suitable to the climate, exposure, and a well-drained soil.
 Irrigation system with connection to water supply, on a separate zone.
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Useful Resources

The following references may be useful for design. Designs must meet the minimum standard specifications
herein.
BASMAA Post-Construction Manual.
Start At the Source: Design Guidance Manual for Stormwater Quality.
Bay Area Stormwater Management Agencies Association, 1999.
Concrete Promotion Council of Northern California
California Asphalt Pavement Association
Interlocking Concrete Pavement Institute
http://www.icpi.org/
Porous Pavements, by Bruce K. Ferguson. 2005. ISBN 0-8493-2670-2
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Example Sketch

The example below illustrates the level of detail required.
Not to Scale

16’

10’

25’
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APPENDIX D
Stormwater Control Plan for Regulated Projects

This blank page incorporated to facilitate 2-sided copying.

Stormwater Control Plan
For a Regulated Project
[Name of Project]

[date]

This template is to be used in conjunction with the instructions, criteria, and minimum requirements
in the Bay Area Stormwater Management Agencies Association’s (BASMAA’s)
Post-Construction Manual.
Check www.basmaa.org for new information and updates to the Post-Construction Manual and this
template.

[Name of Owner]
[Owner’s Representative and Contact Information]
prepared by:
[Preparer’s Name]
[Preparer’s Contact Information]
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Appendices

This Stormwater Control Plan was prepared using the template dated July 11, 2014.

I.

Project Data

Table 1. Project Data Form

Project Name/Number
Application Submittal Date

[to be verified by municipal staff]

Project Location

[Street Address if available, or intersection and/or APN]

Project Phase No.

[If project is being constructed in phases, indicate the
phase number. If not, enter “NA”]

Project Type and Description

[Example entries: “Detached single-family residence,” “5story office building,” “Residential with 160 single-family
homes,” “Five 4-story buildings to contain 200
condominiums,” “100-unit, 2-story shopping mall,”
“mixed use retail and residential development
(apartments)”, “Industrial warehouse.”]

Total Project Site Area (acres)
Total New and Replaced Impervious Surface
Area
Total Pre-Project Impervious Surface Area
Total Post-Project Impervious Surface Area
II.

Setting

II.A. Project Location and Description

[Include site location, division of parcels, planned land uses, zoning, setback and open space
requirements, project phasing, number of residential units or square footage of office or retail,
parking requirements, neighborhood character, project design objectives (for example LEED
certification), other notable project characteristics. A vicinity map may also be useful.]
II.B. Existing Site Features and Conditions

[Include site size, shape, and topography. Hydrologic features, including any contiguous natural areas,
wetlands, watercourses, seeps, or springs. Existing land uses. Soil types and hydrologic soil groups,
vegetative cover, and impervious areas, if any. Existing drainage for site and nearby areas, including
location of municipal storm drains. ]
II.C. Opportunities and Constraints for Stormwater Control

[Examples of opportunities: Existing natural areas, low areas, oddly configured or otherwise
unbuildable areas, easements and required landscape amenities including open space and buffers that
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might be used for bioretention facilities, and differences in elevation, which can provide needed
hydraulic head.]
[Examples of constraints: impermeable soils, high groundwater, groundwater pollution or
contaminated soils, steep slopes, geotechnical instability, density/high-intensity land use, heavy
pedestrian or vehicular traffic, utility locations, safety concerns.]
III. Low Impact Development Design Strategies
III.A.

Optimization of Site Layout

III.A.1. Limitation of development envelope
III.A.2. Preservation of natural drainage features
III.A.3. Setbacks from creeks, wetlands, and riparian habitats
III.A.4. Minimization of imperviousness
III.A.5. Use of drainage as a design element
III.B.

Use of Permeable Pavements

[Permeable pavements include pervious concrete, porous asphalt, porous pavers, crushed aggregate,
open pavers, or solid pavers. Show the location, extent, and types of pervious pavement on your SCP
Exhibit and describe here how pavements will be constructed according to the appropriate
specifications. See page 4-6 of the BASMAA Post-Construction Manual.]
III.C.

Dispersal of Runoff to Pervious Areas

III.D.

Stormwater Control Measures

IV. Documentation of Drainage Design
IV.A.

Descriptions of Each Drainage Management Area

IV.A.1. Table of Drainage Management Areas

DMA
Name

Surface Type

Area (square feet)

IV.A.2. Drainage Management Area Descriptions
DMA [name], totaling x,xxx square feet, drains [description of area]. DMA [name] drains to [SelfRetaining DMA name or facility name]. [Describe notable or exceptional characteristics or
conditions.]
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DMA [name], totaling x,xxx square feet, drains [description of area]. DMA [name] drains to [SelfRetaining DMA name or facility name]. [Describe notable or exceptional characteristics or
conditions.]
DMA [name], totaling x,xxx square feet, drains [description of area]. DMA [name] drains to [SelfRetaining DMA name or facility name]. [Describe notable or exceptional characteristics or
conditions.]
DMA [name], totaling x,xxx square feet, drains [description of area]. DMA [name] drains to [SelfRetaining DMA name or facility name]. [Describe notable or exceptional characteristics or
conditions.]
IV.B. Tabulation and Sizing Calculations

IV.B.1. Information Summary for Bioretention Facility Design
Total Project Area (Square Feet)

[should be consistent with Table 1]

[List all DMAs]

[Square footage of each DMA]

IV.B.2. Self-Treating Areas
[Extend table to list additional DMAs.]

DMA
Name

Area
(square feet)

IV.B.3. Self-Retaining Areas
[Extend table to list additional DMAs. Include areas for which runoff is to harvested and used.]

DMA
Name

[PR OJECT NAM E]

Area
(square feet)
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IV.B.4. Areas Draining to Self-Retaining Areas
[Extend table to list additional DMAs.]

DMA
Name

Receiving
selfretaining
PostProduct
Receiving DMA
Area
project
(Area x selfArea
(square surface Runoff runoff
retaining (square
feet)
type
factor factor)[A] DMA
feet) [B]

Ratio
[A]/[B]

[jc 1]

IV.B.5. Areas Draining to Bioretention Facilities
[Copy entire table once for each Bioretention Facility.]

DMA
Name

DMA
Area
(square
feet)

Postproject
surface
type

DMA
Runoff
factor

DMA
Area ×
runoff
factor

Facility Name

Sizing
factor
Total>

[PR OJECT NAM E]

Minimum
Facility
Size

Proposed
Facility
Size

0.04
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V. Source Control Measures
V.A. Site activities and potential sources of pollutants
V.B. Source Control Table

[See the instructions on page 3-6 of the Post-Construction Manual and the checklist in Appendix A.]
Potential source
runoff pollutants

of Permanent
source control BMPs

Operational
source control BMPs

V.C. Features, Materials, and Methods of Construction of Source Control BMPs

x
VI. Stormwater Facility Maintenance
VI.A.

Ownership and Responsibility for Maintenance in Perpetuity

[Include (1) a commitment to execute any necessary agreements, and (2) a statement such as the
following: “The applicant accepts responsibility for interim operation and maintenance of stormwater
treatment and flow-control facilities until such time as this responsibility is formally transferred to a
subsequent owner.”
VI.B. Summary of Maintenance Requirements for Each Stormwater Facility

[See Chapter 5 of the Post-Construction Manual]
VII. Construction Checklist
[See the instructions beginning on page 3-7 of the Post-Construction Manual.]

Stormwater
Control
Plan
Page #

[PR OJECT NAM E]

Source Control or Treatment Control
Measure
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VIII. Certifications
The preliminary design of stormwater treatment facilities and other stormwater pollution control
measures in this plan are in accordance with the current edition of the BASMAA Post-Construction
Manual [Check with local staff regarding other certification requirements.]
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APPENDIX E
Example Stormwater Control Plan for a Regulated Project
[to be added]

This blank page incorporated to facilitate 2-sided copying.

APPENDIX F
Bioretention Facility Plant Matrix

Appendix F
Plant Categories

Light Preference

Common name
Column2
Spike bentgrass
blue grama
California brome
Santa Barbara sedge

Column3
Grasses and Grass-like Plants
Grasses and Grass-like Plants
Grasses and Grass-like Plants
Grasses and Grass-like Plants

Carex divulsa
Carex nudata

grassland sedge
California black sedge

Grasses and Grass-like Plants
Grasses and Grass-like Plants







Carex obnupta
Carex pansa
Carex praegracilis
Chondropetalum tectorum
Danthonia californica
Distichlis spicata
Festuca californica
Festuca idahoensis
Festuca rubra
Festuca rubra 'molate'
Juncus effusus

slough sedge
dune sedge
clustered field sedge
small cape rush
California oat grass
salt grass
California fescue
Idaho fescue
red fescue
molate fescue
common rush

Grasses and Grass-like Plants
Grasses and Grass-like Plants
Grasses and Grass-like Plants
Grasses and Grass-like Plants
Grasses and Grass-like Plants
Grasses and Grass-like Plants
Grasses and Grass-like Plants
Grasses and Grass-like Plants
Grasses and Grass-like Plants
Grasses and Grass-like Plants
Grasses and Grass-like Plants



















Juncus pallidus
Juncus patens
Leymus triticoides

giant rush
blue rush
creeping wildrye
deergrass
blue eyed grass

Grasses and Grass-like Plants
Grasses and Grass-like Plants
Grasses and Grass-like Plants
Grasses and Grass-like Plants
Grasses and Grass-like Plants









Achillea millefolium
Artemisia douglasiana
Artemisia ludoviciana
Asclepias fascicularis
Darmera peltata

common yarrow
mugwort
white sagebrush
narrowleaf milkweed

Herbaceous Perennials and Groundcovers














Epilobium canum
Epipactis gigantea
Fragaria chiloensis
Heuchera micrantha

California fuchsia
stream orchid
beach strawberry
alum root

Herbaceous Perennials and Groundcovers

Heuchera pilosissima
Iris douglasiana
Lilium pardalinum
Lobelia cardinalis
Lotus scoparius
Mimulus aurantiacus
Mimulus cardinalis
Mimulus guttatus
Mirabilis multiflora
Oenethera hookeri
Polypodium californicum
Prunella vulgaris
Rudebeckia californica
Scaevola 'mauve clusters'
Scutellaria austinae
Sisyrinchium californicum
Verbena lasiostachys
Verbena lilacina
Alyogyne huegelil
Baccharis pilularis
consanguinea
Calycanthus occidentalis
Carpenteria californica

hairy alum root
Douglas iris

Herbaceous Perennials and Groundcovers

Cornus sericera
Erigeron glaucus
Lonicera hispidula
Lonicera involucrata
Mahonia pinnata

Indian rhubarb

Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers

Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers








blue hibiscus

Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Herbaceous Perennials and Groundcovers
Shrubs

bush baccharis
western spicebush
bush anemone

Shrubs
Shrubs
Shrubs





redtwig dogwood
seaside daisy
California honeysuckle
twinberry honeysuckle
California holly grape

Shrubs
Shrubs
Shrubs
Shrubs
Shrubs







leopard lily
cardinal flower
deerweed
common monkeyflower
scarlet monkeyflower
seep monkeyflower
Giant four o'clock
Hooker's evening primrose
California Polypody fern
self heal
California coneflower
fan flower
skullcap
yellow eyed grass
Western vervain
Cedros Island verbena
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Watering

Tolerances

High Performers

Best for
Best for nonZone 1 Zone 2 irrigated sites irrigated sites CA Native
Sun Part Shade
Ht.
Width
L
M
H
Summer Heat
Coast
Wind
Colum Colum Column6Column Column Colum Colum Colum Column12 Column Column1 Column15Column16Column17Column18
Column19
Column20


1
1.25
 





1.5
1





2
1

ok




 











3
2

Scientific name
Column1
Agrostis exerata
Bouteloua gracilis
Bromus carinatus
Carex barbarea

Muhlenbergia rigens
Sisyrinchium bellum
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Some salt tolerance, drought tolerant once established. Thick, graceful, bright green stands in wetlands.
Native to Asilomar; Plug not seed planting; mow end of summer if desired.
Lawn alternative, tolerates some foot traffic; summer dormant in warmer areas
Native to S. Africa, drought tolerant
Bunch grass, recommend plugs not seed to start, tolerates some foot traffic
Looks like bermuda grass, withstands foot traffic, for soils with high salt
Use only in driest areas of basin
Can mow. Needs light summer water at hot sites
Can mow. Lawn alternative; Water conservation LDS; Bio Strips; Infiltration basins
Can mow. Lawn alternative
Forms dense clumps






Evergreen, heat and drought tolerant.
Plant from plugs; Irrigate occasionally summer
Can mow 4 x yr.. Sub-surface H20 best. Can be aggressive in moist areas.
Evergreen, forms mounds.
Needs occasional summer water, tolerates some foot traffic







Good for hot sites. Tolerates mowing, and can be used in a lawn replacement mix.
Rhizomatous
Aromatic. Tolerates foot traffic and wide range of conditions
Monarch butterfly host plant, deciduous
Prefers cool summers. Native to N CA, S OR; found on stream banks and in woodlands.






dormant in winter, best with winter mowing





Tolerates sand, best at basin edges
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Notes
Column21
Moist sand dunes ;adapts to shady woodlands from San Diego to Sonoma County
Tolerates no summer water, good for non-irrigated remote sites. AKA= Mosquito Grass
Good for erosion control ; not a good meadow grass
Stays green w/ summer H20, moist to drought tolerant, spreading large statured sedge
Widely sold in CA as Carex tumulicola (Berkeley sedge). Native to Eurasia. Full sun along coast. Tolerates
drought once established. Needs regular water in sun.
Turns orange in frost, showy black flower spikes

Goes dormant with drought, salt tolerant
Evergreen groundcover, performs well as filler at the upper edges of facility.
Dainty white flowers








Also, Iris hybrids
Native to dry summer areas, deciduous
Not drought tolerant, requires regular water
Short-lived, nitrogen fixer
Drought tolerant, stress deciduous
Aggressive seeder, needs summer water
Attracts Bees, stress deciduous, needs summer water
Best for hot sites, native to Southern California
Easy to establish biennial, self seeds




Summer dormant except at coast, spreads slowly by rhizomes, frost tender
Somewhat drought tolerant, long flowering
Native to dry summer areas, deciduous





Native to Australia, sensitive to frost
Dies back in drought
Can be drought tolerant
Attracts butterflies, can be weedy pioneer species
Drought tolerant, best with minimal irrigation, native to Baja CA
Very low water after second year, Sunset zones 15-17 & 20-24, prune to encourage flowering








Fast-growing, somewhat short-lived; deer proof
Deer resistant, deciduous. Bright green leaves, good for hedgerow/screen. Riparian areas.

ü

Interior climate with occasional water otherwise low water needs
Deciduous, red stems for winter color, best with afternoon shade. Can cut to ground to maintain small size
and red stems.
Not good for dusty sites
Climbing vine-like. Best in part shade. Attracts birds
Needs good drainage, Best in part shade. Attracts birds







Slow but easy to grow

Appendix F
Plant Categories
Scientific name
Physocarpus capitatus
Rhamnus californica
Rhamnus crocea
Rhododendron occidentale
Ribes aureum gracillimum
Ribes divericatum
Ribes sanguineum
Ribes speciosum
Rosa californica
Rosa gymnocarpa
Rubus parviflorus
Rubus spectabilis
Rubus ursinus
Symphoricarpos albus
Whipplea modesta
Acer circinatum
Baccharis viminea
Chilopsis linearis
Corylus cornuta v. california
Fraxinus dipetala
Garrya elliptica
Heteromeles arbutifolia
Laurus nobilis ‘Saratoga’

Common name
pacific ninebark
California coffeeberry
redberry
western azalea
golden current
coast black gooseberry
red flowering currant
fuchsia-flowered gooseberry
California wild rose
wood rose
thimbleberry
salmonberry
California blackberry
common snowberry

Myrica californica

whipplevine
vine maple
seep-willow
desert-willow
California hazel
California ash
coast silktassel
toyon
Grecian bay
Pacific wax myrtle

Sambucus mexicana
Acer negundo
Fraxinus latifolia
Fraxinus velutina
Pittosporum eugenioides
Platanus acerifolia
Platanus racemosa
Populus fremontii
Quercus agrifolia
Vitis californica

elderberry
box elder
Oregon ash
velvet ash
tarata
London plane tree
California sycamore
cottonwood
coast live oak
California grape
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Shrubs
Shrubs
Shrubs
Shrubs
Shrubs
Shrubs
Shrubs
Shrubs
Shrubs
Shrubs
Shrubs
Shrubs
Shrubs
Shrubs
Shrubs
Small Trees
Small Trees
Small Trees

Light Preference
Sun

Part
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Small Trees
Small Trees
Small Trees
Small Trees
Small Trees
Small Trees







Small Trees
Trees
Trees
Trees
Trees
Trees
Trees
Trees
Trees
Vine



































Size (feet)
Ht.
8
12
5
8
4
5
5
4
3
2
8
8
3
4
0.5
20
8
15
10
20
12
8
20
25

Width
8
8
5
8
3
5
5
4
6
3
5
5
5
4
3
10
5
15
10
20
12
5
20
12

20
35
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60
10
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35
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30
30
60
1-3
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High Performers

































F-5






Best for
Best for nonZone 2 irrigated sites irrigated sites

















































CA Native







































Notes
Part shade and summer water required in hot locations
'Eve Case' is compact with broad foliage. Syn. Frangula californica
Pea sized fruits attract birds, stain concrete
Summer deciduous
Easy, fall color, deciduous
Thorny, good for discouraging entry, deciduous
Needs good air movement to avoid white fly, more drought tolerant at coast
Prefers only light summer water after 2nd year, stress deciduous
Hooked thorns, good for discouraging entry. Shade in interior, sun at coast
Easy to grow, thorny
Spreads readily in wet areas, prefers regular water
deciduous, soft spiny stems
Thorny, good for discouraging entry. Harbors beneficial insects
Adaptable to many conditions, try Symphoicarpos mollis at coast
Best for moist shady spots near coast
In wide riparian areas; top of slope. Avoid hot inland climates and coastal conditions/salt spray.
Important plant for butterflies and beneficial insects.
Does best inland
Deciduous, edible nut
drought tolerant, slow to establish, then fast
Winter blooms. 'Evie' is compact variety. Best at coast. Afternoon shade inland, deer resistant
Doesn't respond well to pruning low branches, no summer water at coast
Specify 'standard' and prune for tree form, easy
Best at coast
Deciduous, edible fruit, attracts bees and birds, unripe fruits are poisonous but useful and common landscape
plant
Tough shade tree, deciduous
Plant in moist areas with rich soil.
Withstands poor drainage and drought
Shear to control height
Large tree, aggressive roots will lift pavement
Asymmetrical shape and wide trunk when mature. Give lots of room.
Riparian species with limited drought tolerance. Aggressive roots will lift pavement. Give lots of room.
Large evergreen tree, tolerant and widespread, important for wildlife, no summer water
Climbing vine. Best in full sun. Can be aggressive in moist area.

APPENDIX F

Bioretention Facility Plant Matrix (Key)

Plant Categories
Grasses and Grass-like Plants Grass refer to those species that are monocotyledonous plants with slender-leaved herbage.
Herbaceous Perennials and Groundcovers Herbaceous refers to those species with soft upper growth rather than woody growth. Some species
will die back to the roots at the end of the growing season and grow again at the start of the next
season. This list only includes those that are perennial, i.e. live for several years.
Shrubs Shrub is a horticultural distinction that refers to those species of woody plants which are
distinguished from trees by their multiple stems and lower height. A large number of plants can be
either shrubs or trees, depending on the growing conditions they experience.
Small trees refers to those species of woody plants with one main trunk and a distinct and elevated
Small Tree head with a maximum size of 25' tall and wide.
Tree refers to those species of woody plants with one main trunk and a rather distinct and elevated
Tree head with a size greater than 25' tall or wide.
Water Preference
Water Preference-Low/Moderate/High We have provided recommendations for irrigation. All plants should be watered with more frequency
during the first two years after planting. After this establishment period, Low water use plants will
only need supplemental irrigation at the hottest and driest sites. Plants with Moderate irrigation
needs will be best with occasional supplemental water (once per week to once per month) and
plants with High irrigation needs will be best with more frequent watering especially during periods
of drought in the cooler seasons.
Water Preference-Summer Irrigation Plants with a check in this column will not withstand a long period of summer drought without
irrigation. Plants with an 'ok' in this column are tolerant of, but do not require, frequent summer
irrigation. Plants with nothing in this column may not tolerate summer irrigation after establishment.
Stress Tolerance
Tolerates Heat A check in the heat column indicates that the plant will tolerate hot sites. It should not be confused
with a plants preference for sun. Absence of the check indicates it should only be used in areas
close to the Bay or other cool sites.
Tolerates Coast The coast column indicates plants that perform well within 1,000 feet of the ocean or bay. Most of
these plants tolerate some amount of salt air, fog, and wind.
Tolerates Wind A check in the wind column means that the plant will tolerate winds of ten miles per hour or more.
Zone 1 Plants that tolerate Zone 1 are common riparian, wetland and bog plants capable of surviving in
saturated soils for long durations throughout the year. Most of these plants are not drought tolerant
and require some water throughout the growing season.
Zone 2 Plants that tolerate Zone 2 are common in riparian/upland transition areas, moist woodlands, and
seasonal wetlands. They are capable of surviving in saturated soils for shorter durations especially
in the winter or spring. Many of these plants tolerate summer drought but could benefit from some
year-round moisture.
High Performers
Best for irrigated sites These plants have been used successfully in irrigated bioretention areas in the Bay Area.
Best for non-irrigated sites These plants have been used successfully in non-irrigated bioretention areas in the Bay Area.
Temporary irrigation for establishment is highly recommended.
Origin
CA Native Indicates native or cultivar of California native. Cultivars offer habitat benefits to native wildlife and
are adapted to the local climate but have reduced genetic diversity.
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APPENDIX G
Model Sign-Off Form for E.12 Review of Agency Projects

MODEL SIGN-OFF FORM FOR E.12 REVIEW OF AGENCY PROJECTS
Name of Project:
Location:
 Exempt
 Governing body or designee approved initiation of the project design prior to July 1,
2015
 Less than 2,500 square feet impervious area are to be constructed or replaced.
 Project consists of interior remodel or routine maintenance or repair such as roof or
exterior surface replacement, pavement resurfacing, and repaving within the
existing footprint.
 Project is a Roads or Linear Underground and Overhead Project (LUP) and less than
5,000 square feet of contiguous impervious area are to be constructed or replaced,
once the following are excluded from the tally of impervious area:
o

Sidewalks and bicycle lanes built as part of new streets or roads and built to
direct stormwater runoff to adjacent vegetated areas.

o

Impervious trails built to direct stormwater runoff to adjacent vegetated areas or
other non-erodible permeable areas, preferably away from creeks or towards the
outboard side of levees.

o

Sidewalks, bicycle lanes, or trails constructed with permeable surfaces (pervious
concrete, porous asphalt, unit pavers, or granular materials).

o

Trenching, excavation, and resurfacing associated with LUPs; pavement grinding
and resurfacing of existing roadways and parking lots; construction of new
sidewalks, pedestrian ramps, or bike lanes on existing roadways; and routine
replacement of damaged pavement such as pothole repair or replacement of
short, non-contiguous sections of roadway.

When calculating the E.12-applicable impervious area of a road project, include all
roadway surfaces related to creation of additional traffic lanes (including, for
example, passing lanes and turning pockets). Shoulders and widened portion of
existing lanes may be excluded from the calculation.
 Not Exempt—Compliance documented.
The following documents show that the project meets all E.12 requirements.
 Stormwater Control Plan for Small Projects (project is not a roads or LUP project
and 2,500 square feet or more of impervious area, and less than 5,000 square feet,
is to be constructed or replaced).
Date: ____________________________________________________________________________
 Stormwater Control Plan for Regulated Projects dated: _____________________________
 Construction Documents dated: _________________________________________________
 Other documentation (describe): _________________________________________________

Signature

Date

Name

Title

BASMAA Post-Construction Manual—14 July 2014
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Introduction to Stormwater Management
Why is it necessary?
When natural landscape is replaced with hard surfaces, like roads, buildings, and driveways, rainwater (also called stormwater) no longer seeps into the ground but flows
quickly off these surfaces, collecting pollutants along the way, like oil, grease, and dirt, and is routed into the storm drain system and then local creeks. The Ross Valley / Corte
Madera Creek system is a valuable resource that provides both wildlife habitat and flood protection. Doing your part to slow down and detain rainwater will improve the
health of local creeks by reducing pollutants,
sedimentation, and erosion.

How do I begin?
Make a simple sketch of your property like the one
shown right. At a minimum, include dimensions and
labels for the lot boundaries and any buildings or hard
surfaces, like roofs, driveways, patios, and sidewalks
(also called “impervious surfaces”). You will need the
total area of your lot and impervious surfaces to
design rainwater detention for your site. Then, read
the pages following to start designing your rainwater
detention system.

What are my options?
Stormwater impacts can be mitigated by (1)
decreasing the impervious areas on your site, like
substituting a concrete driveway with a driveway with
permeable pavers or replacing a brick patio with a
vegetable garden, (2) constructing a rain garden,
which can treat and detain rainwater more effectively than regular landscaping, and (3) add a rainwater harvesting system to store and reuse rainwater from at least a 10-year
storm (a technical term for a rainstorm that is likely to occur every 10 years; this option is more complex and should be implemented with the assistance of a professional
engineer or landscape architect). The first two options are discussed in greater detail in the following pages.
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Introduction to Stormwater Management
(cont’d)

Overflow and Discharge Considerations
Stormwater management measures are typically designed to retain runoff from
a small (10-year) storm. In larger storms, runoff will overflow into an overflow
structure. If this overflow structure is clogged, water will instead spill out the
sides of your rain garden or self-retained area, possibly causing flood damage to
nearby properties. To ensure this doesn’t happen, properly maintain your
stormwater management system by clearing overflow grates of debris
periodically and/or otherwise accommodate for the possibility of overflow in a
large storm.

Stormwater Management Requirements
All new developments must adhere to the following stormwater management
requirements in the Town of San Anselmo:

Town of San Anselmo
Requirements for New Developments
If site is ≤ 100 SF, requirements waived
If < 50% increase in total impervious area due to development, then
treat and detain runoff from all the new impervious area
If ≥ 50% increase in total impervious area due to development, then
treat and detain runoff from the entire site
Piecemealing the work in order to reduce the stormwater management requirements
for a development project is not allowed. If a project receives multiple permits, the
cumulative area of impervious surfaces shall not exceed the limits specified in the
ordinance for a period of one year.

Important Note Regarding Liability
The rainwater detention improvement measures included in this guide are meant to
be used as general guidelines and are not to be used as professional engineered
specifications. Prior to implementation of any measures, seek technical assistance
from a professional engineer or landscape architect. Certain site-specific measures
may be necessary for implementation on your site.
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Rain Garden (Bioretention) Design for Small Projects
Rain gardens are landscaped areas that capture and store runoff, giving it time to filter through plant
roots and an engineered soil mix before infiltrating into the ground. In the Town of San Anselmo, native
soils are not highly permeable, so an underdrain system is necessary to carry excess water (i.e. water
that has not infiltrated) into the storm drain system. Though runoff is still routed to the storm drain
system, it will be delayed, reducing the possibility of the storm drain system overflowing during a flash
rainstorm.

Design Checklist
List adapted from the Stormwater Quality Manual for Development Projects in Marin County, 2008.














Sizing factor: 4% of tributary area (see next page for details).
Overflow designed to prevent clogging by debris.
Minimum 18" deep soil mix with an infiltration rate of 4 to 5 inches per hour.
Perforated pipe underdrain with cleanouts
and adequately sloped piped connection to
storm drain or approved discharge point. Bed
perforated pipe in Class 2 permeable material
(Caltrans 2010 Standard Specifications,
Section 26). Do not use filter fabric.
Splash blocks or cobbles at inflow pipes.
Plants selected for viability and to minimize
need for fertilizers and pesticides.
Native soils protected against compaction
during construction.
Irrigation system with connection to water
supply.
Reapply 1” to 2” of mulch once a year,
preferably in June.
Runoff is directed away from building
foundations and basements.
Runoff does not create ponding around trees.
Plants tolerate wet conditions.
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Is Bioretention Right for My Project?
Directing stormwater runoff to bioretention areas is suitable for
sites with the following conditions:
 Roofs, driveways, parking areas, patios, and walkways
that can drain to a bioretention area.
 Sites with a slope of 5% or less.
 Sites with well-drained soil; soil amendments may be
used in areas with poor drainage.
List adapted from the Bay Area Stormwater Management Agencies
Association Landscape Dispersion Fact Sheet, 2012 (Draft).
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Picture adapted from the Contra Costa Clean Water
th
Program C.3 Guidebook, 6 Edition, 2012.
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Rain Garden (Bioretention) Design for
Small Projects (cont’d)
Sizing Your Rain Garden
Before sizing your rain garden, determine how much of your site will be draining
to it. To do this, make a simple sketch of your site and separate it into subareas
(see page 2 for more information), then draw arrows to represent where the
water from each subarea is flowing. An example is shown below. Once you
determine how much of your site is flowing to the rain garden, use the table on
the right to determine the required size, surface depth, subsurface depth, and
orifice diameter.

Area Draining
to Rain Garden
(SF)
0 - 100

Minimum Rain
Garden Area
(SF)
0

Minimum
Surface Depth
(in)
0

Minimum
Subsurface
Depth (in)
0

Orifice
Diameter (in)

101 - 200

8

15

21

0.25

201 - 300

12

15

20

0.30

301 - 400

16

15

20

0.35

401 - 500

20

15

20

0.39

501 - 600

24

15

20

0.43

601 - 700

28

15

20

0.46

701 - 800

32

15

20

0.49

801 - 900

36

15

20

0.52

901 - 1000

40

15

20

0.55

1001 - 1500

60

15

20

0.58

1501 - 2000

80

15

20

0.70

2001 - 2500

100

15

20

0.80

2501 - 3000

120

15

20

0.89

For larger areas, consult a professional engineer.
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Specifications for Bioretention Materials

Class 2 Permeable Material
Grading Requirements
Sieve Size
1”
¾”
⅜”
¾”
No. 4
No. 30
No. 50
No. 200

Gradation Specifications
Bioretention planting soil should be comprised of 60-70% sand, 30-40% compost,
and 20% topsoil (by volume). The mixture should have an organic content
between 4 to 10% (weight/weight), clay content less than 5% (weight/weight),
and a long-term design hydraulic conductivity of 5 in/hr.
Gradation for Sand
Sieve Size
Percent Passing
(by weight)

3/8”
No. 4
No. 8
No. 16
No. 30
No. 40
No. 100
No. 200

100
90-100
70-100
40-95
15-70
5-55
0-15
0-5

Source: 2010 Caltrans Standard Specifications, Section 68-2.02F(3).

Gradation for Compost
Sieve Size
Percent Passing
1”
½”
¼”
No. 200

Testing Requirements

(by weight)

Bioretention planting soil must be analyzed by an accredited geotechnical lab.

99-100
90-100
40-90
2-10

Source: Municipal Regional Stormwater Permit, Order No. R2-2009-0074, Attachment L.


Bioretention soil texture (ASTM D422)
Gradation for Complete Soil Mix
Sieve Size
Percent Passing (by
weight)

Source: Municipal Regional Stormwater Permit, Order No. R2-2009-0074, Attachment L.

½”
No. 200
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Percent Passing (by weight)
100
90-100
40-100
25-40
18-33
5-15
0-7
0-3

97-100
205

Bioretention soil permeability
o Moisture-density relationships (compaction tests): Bioretention soil for
the permeability test shall be compacted to 85 to 90 percent of the
maximum dry density (ASTM D1557).
o Constant head permeability testing (ASTM D2434) on a minimum of two
samples with a 6” mold and vacuum saturation.
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Self-Retained Areas
A self-retained area is a landscaped area which retains (or holds) a certain
volume of water during a rainstorm so that, like a bioretention area, it allows
runoff to infiltrate rather than flowing directly into the storm drain system. It
does not have an underdrain system, like a rain garden does, but it must be much
larger than a rain garden to meet the
stormwater management
requirements. A good way to think
of a self-retaining area is that it acts
like a bathtub – during a storm, it
fills up before spilling out the sides
or into the bathtub drain.

Design Checklist
List adapted from the Stormwater
Quality Manual for Development Projects
in Marin County (2008) and the
th
Stormwater C.3 Guidebook 6 Edition
(Contra Costa Clean Water Program,
2012).







The self-retained area must be designed to retain the
first 1” of rainfall without producing runoff.
The self-retained area must be at least half the area of
the impervious area draining to it (i.e. 2:1 ratio of
impervious area to landscape).
The entire area must consist of lawn or landscape.
The slope of the self-retained area cannot exceed 4%.
Drainage inlets must be 3” above the surrounding
grade.
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Amended soils, vegetation, and irrigation may be needed to maintain soil
stability and permeability.
Area Draining to
Self-Retained Area
(SF)
0 - 100

Minimum SelfRetained Area
(SF)
0

Minimum
Surface Volume
(CF)
0

101 - 200

100

8

201 - 300

150

13

301 - 400

200

17

401 - 500

250

21

501 - 600

300

25

601 - 700

350

29

701 - 800

400

33

801 - 900

450

38

901 - 1000

500

42

1001 - 1500

750

63

1501 - 2000

1000

83

2001 - 2500

1250

104

2501 - 3000

1500

125

For larger areas, consult a professional engineer.

Picture (top left) from the San Francisco Stormwater Design Guidelines (November
th
2009). Picture (left) from the Stormwater C.3 Guidebook 6 Edition (Contra Costa
Clean Water Program, 2012).
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Recommended Planting List for Rain Gardens in Marin County
Note: Avoid the use of pesticides, herbicides, and fertilizers, especially in a rain garden, as these will flow directly into the storm drain system and have harmful effects on local
creeks.
Recommended Planting List for Rain Gardens in Marin County
Trees
Shrubs
Acer negundo, Box Elder*
Achillea millefolium, Yarrow*
Acer rubrum, Red Maple
Arctostaphylos densiflora, Howard McMinn Manzanita*
Acer saccharinum, Silver Maple
Arctostaphylos hookeri ssp. ravenii, Presidio Manzanita*
Alnus spp., Alder*
Ceanothus ‘Julia Phelps’, Julia Phelps Ceanothus*
Betula spp., Birch*
Epilobium canum spp. canum, California Fuchsia*
Carya ovata, Buttonbush
Eriogonum fasciculatum, California Buckwheat*
Carya illinoinensis, Pecan
Gaultheria shallon, Salal*
Casuarina spp., She-oak
Heteromeles arbutifolia, Toyon*
Cercis occidentalis, Western Redbud*
Lupinus albifrons, Silver Bush Lupin*
Diospyros virginiana, Persimmon*
Rhamnus californica, Coffeeberry*
Eucalyptus citriodora, Lemon-scented Gum
Rosa californica, California Wild Rose*
Eucalyptus erythrocorys, Red-cap Gum
Rubus ursinus, California Blackberry*
Fraxinus latifolia, Oregon Ash*
Sambucus nigra cerulea, Blue Elderberry*
Gleditsia triacanthos, Honey Locust
Symphoricarpos albus, Common Snowberry*
Liquidambar styraciflua, American Sweet Gum
Vaccinium ovatum, California Huckleberry*
Magnolia grandiflora, Southern Magnolia
Magnolia virginia, Sweet Bay
Melaleuca quinquenervia, Cajeput Tree
Myrica californica, Pacific Wax Myrtle*
Nyssa sylvatica, Black Tupelo
Oxydendrum arboreum, Lily of the Valley Tree
Picea sitchensis, Sitka Spruce
Platanus occidentalis, American Sycamore
Platanus racemosa, California Sycamore*
Platanus x acerifolia, London Plane Tree
Quercus agrifolia, Coast Live Oak*
Quercus macrocarpa, Bur Oak
Quercus palustris, Pin Oak
Salix lasiolepis, Arroyo Willow*
Thuja occidentalis, Arborvitae
* = native to California
Source: San Francisco Stormwater Design Guidelines, Appendix D: Vegetation Palette (Draft, No Date)
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Perennials
Armeria maritima, Sea Thrift*
Asarum caudatum, Wild Ginger
Dicentra formosa, Bleeding Hearts
Equisetum hyemale, Scourgrush Horsetail*
Eschscholzia californica, California Poppy*
Fragaria chiloensis, Coastal Strawberry*
Fragaria vesca, Mountain Strawberry*
Iris douglasiana, Douglas Iris*
Iris longipetala, Coast Iris*
Mimulus aurantiacus, Sticky Monkeyflower*
Mimulus guttatus, Creek Monkeyflower*
Oxalis oregana, Redwood Sorrel
Salvia spathacea, Hummingbird Sage*
Sisyrinchium bellum, Blue-eyed Grass*
Solidago confinis*
Tradescantia virginiana, Virgina Spiderwort*
Typha latifolia, Common Cattail*

Biennials, Annuals, and Succulents
Bromus carinatus, California Brome*
Nemophila menziesii, Baby Blue Eyes*
Sedum spathulifolium, Broadleaf Stonecrop*

Ferns
Polystichum munitum, Western Sword Fern*

Grasses
Acorus gramineus, Sweet Flag
Agrostis pallens, Bentgrass*
Carex comosa, Bristly Sedge
Carex densa, Dense Sedge*
Carex praegracilis, Clustered Field Sedge*
Carex tumulicola, Berkeley Sedge*
Deschampsia cespitosa, Tufted Hairgrass*
Eleocharis macrostachya, Creeping Spike Rush*
Festuca californica, California Fescue*
Festuca idahoensis, Idaho Fescue*
Festuca rubra, Red Fescue*
Juncus spp., Rushes (various)*
Juncus xiphiodes, Irisleaf Rush*
Koeleria macrantha, Prairie Junegrass*
Melica californica, California Melic*
Miscanthus sinensis, Japanese Silver Grass
Muhlenbergia rigens, Deer Grass*
Nassella lepida, Neddlegrass*
Nassella pulchra, Purple Needlegrass*
Scirpus maritimus*
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DESIGN METHOD
=unacceptable, =acceptable, n=best

Porous Asphalt

Turf Block

Brick

Natural Stone

Concrete Unit Pavers

Crushed Aggregate

Design Checklist

Pervious Concrete
(Asphalt Concrete or
Portland Cement)

Permeable Pavement Design for Small Projects
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PERMEABLE PAVEMENT
SELECTION MATRIX

List adapted from the Bay Area Stormwater Management Agencies Association Landscape Dispersion Fact
Sheet, 2012 (Draft).

















An open-graded base of crushed stone, which has 35-45% pore space, is installed below
the surface pavement. The
Mitigate for improvements by
recommended base thickness is 6” for
reducing the impervious surfaces
pedestrian use and 10” for driveways to
on your site through the use of
provide adequate structural strength.
permeable pavement.
Slope is flat or nearly flat (<2%)
Flow directed to pervious pavement is
dispersed so as not to be concentrated
at a small area of pavement.
No erodible areas drain onto the pavement.
The subgrade is uniform and compaction is the minimum required for structural stability.
If a subdrain is provided, outlet elevation is a minimum of 3” above the bottom of the base
course.
A rigid edge is provided to retain
granular pavements and unit
pavers.
If paving is close to a building, a
barrier or impermeable liner may
be required to keep water away
from the building foundation.
Pavers are set in sand or gravel
with minimum 3/8”gaps between
pavers.
Proprietary products installed per
the manufacturer's specifications.
Project complies with applicable sections of the current municipal code, including disabled
access requirements and site drainage requirements if applicable.
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PARAMETER
SOIL TYPE

SLOPE

CLIMATE

SITE CONDITION
Clay
Loam
Shallow Bedrock
0% to 3%
4% to 7 %
8% to 12%
>12%
SE Marin County
>1,000 ft (usually rural
areas)

500 ft to 1,000 ft
PROXIMITY TO (usually rural, some urban
WATER/STORM areas)
100 ft to 500 ft (usually
DRAIN
urban, some rural areas)

50 ft to 100 ft (usually
COST
H=High
M=Moderate
L = Low

Effectiveness for reducing runoff
Durability/Life Span

Table adapted from the “Condensed Planning & Design Guide for Surface Water
Pollution Control Planning and Permanent Best Management Practices”, Marin
County Stormwater Pollution Prevention Program (no date).
Picture (left) source:
http://www.sfconcrete.com/products/sfrima/SFRimaEngineering.pdf
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Permeable Pavement Design for Small Projects
Local Contractors, Suppliers, and Landscape Architects
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Typical Costs:
Pervious Concrete = $15-$18/SF
Porous Asphalt = $13.50-$16.50/SF
Permeable Pavers = $20/SF

Suppliers – Aggregate
West Coast Aggregates
37350 Bird Road
Tracy, CA 95304
209-835-5020

Pavex Construction
7700 Edgewater Drive, Suite 322 Building B
Oakland, CA 94621-3025
521-729-5075

Cambridge Pavingstones
www.cambridgepavers.com

Unilock Paving Stones
www.unilock.com

Van Midde & Son Concrete
490 B Street
San Rafael, CA 94901
415-459-2530
Consultant – Landscaper/Landscape Architect

Contractors – Permeable Pavers
Black Diamond Paver Stones &
Landscape, Inc.
4040 Civic Center Drive
San Rafael, CA 94903
408-353-2992

Van Midde & Son Concrete
490 B Street
San Rafael, CA 94901
415-459-2530

True Nature Landscape
Management, Inc.
P.O. Box 2031
Fairfield, CA 94533
888-456-0769

Legacy Paver Group
Santa Rosa, CA 95405
707-573-9080
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Herzer Landscaping
510-278-8001
Contractors – Pervious Concrete

Suppliers – Permeable Pavers
Belgard/OldCastle/
Turfstone Pavers
www.belgard.biz

Contractors – Permeable Pavers and Decomposed Granite

Pedersen Associates
24 H Street
San Rafael, CA 94901
415-456-2070

Catlin Landscape Architecture
1501-A San Anselmo Ave.
San Anselmo, CA 94960

Jeffrey McLane + Associates Inc.
330 Sir Francis Drake Blvd., Suite G
San Anselmo, CA 94960

Leigh Designs
Richmond, CA 94804
510-559-6969

Mitchell Landscapes
Petaluma, CA
415-717-6214

EXHIBIT VII – STATE WATER BOARD GRANT AGREEMENT

