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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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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 IT 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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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 offsite 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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CHAPTER 0

ABOUT THE STORMWATER REQUIREMENTS

This BASMAA Post-Construction Manual
(Manual) includes standards and
requirements applicable to projects in the
jurisdictions listed on page III.

These counties, cities, and towns are
Permittees under a statewide Phase 11
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).

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?

Table 1-1 (on the following page) summarizes

the minimum requirements.

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

14 JULY 2014

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.

What is Low Impact Development?

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.
Some of the advantages of LID are:

* Provides effective stormwater treatment by
filtering pollutants and sequestering them

within soils.

* Processes pollutants through biological
action in the soil, rendering some pollutants

less toxic.

* Bioretention facilities can be an attractive

landscape amenity.

* Quick-draining bioretention facilities do not

harbor mosquitoes or other vectors.
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“Low Impact
Development is a
stormwater
management and
land development
Strategy applied at
the parcel and
subdivision scale
that emphasizes
conservation and
the use of on-site
natural features
integrated with
engineered, small-
scale hydrologic
controls to more
closely mimic pre-
development

hydrology.

— Puget Sound

Action Team, 2005



ABOUT THE STORMWATER REQUIREMENTS

* Maintains the natural hydrologic condition,
including recharge to groundwater and

contribution to stream flows.

* Requires maintenance similar to landscaped
areas of similar size; no special equipment is

needed.

» Above-ground, visible facilities are easy to

pavement.

* Vegetated areas help reduce the
accumulation of heat on roofs and

Chapter 4 includes guidance for documenting
your LID site design and for determining the

required size of bioretention facilities.

bioretention facilities.

monitor and inspect.

Table 1-1. Requirements at a Glance

Chapter 4 also includes design criteria for

Type of Project

Project Requirements

Your Submittal

Single-Family Homes*
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

Site Design Measures:

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.

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

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

Site Design Measures (above), plus:

1. Route runoff to bioretention or other facilities sized
and designed according to the criteria in Chapter 4**

2. |dentify potential sources of pollutants and implement

corresponding source control measures in Appendix A.

3. Provide for ongoing maintenance of bioretention
facilities.

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

Roads and Linear Utility
Projects (LUPs)

Projects that create
5,000 SF or more of
newly constructed,
contiguous impervious
surface

Requirements Vary

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

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.
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CHAPTER 9

THE PATH TO STORMWATER COMPLIANCE

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.

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.

In residential subdivisions, the need to

provide for maintenance of stormwater
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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!

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

development project:

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
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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.

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.

2: Follow the Manual

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.

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.

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.

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-CONSTRUCTION MANUAL 2-2

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.

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.

4: Draft Stormwater Facilities
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.

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).

5: Detailed project design

After obtaining planning approval,
incorporate the site design measures and
treatment facilities identified in the SCP into

the project construction documents.
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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.

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.

Chapter 4 includes design suggestions and
tips.

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.

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.

* Set overflow inlets at the proper elevation so

the surface of the bioretention facility floods

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

facilities.

7: Transfer Maintenance
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.

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.”

> Underdrain

specifies the use of, and design criteria for, bioretention

facilities to treat stormwater.
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CHAPTER 9

PREPARING A STORMWATER CONTROL PLAN
FOR A REGULATED PROJECT

Objectives

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:

* Minimize imperviousness.
* Retain or detain stormwater.
¢ Slow runoff rates.

* Reduce pollutants in post-development
runoff.

In particular, you will need to show all runoff
from impetrvious areas is either dispersed to
landscape or routed to a properly designed
LID treatment facility.

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.

Contents

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.
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Step by Step

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.

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.

Follow these nine steps to complete your

SCP.

Step 1: Project Information

Step 2: Opportunities and Constraints
Step 3: Conceptual Site Design

Step 4: Calculations and Documentation
Step 5: Design Details

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.
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PREPARING A STORMWATER CONTROL PLAN

Stormwater Control Plan Checklist

Contents of Exhibit

o

a

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

o

a

a adaa

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

Enter the following into the Project Data
Form in the SCP Template:

* Project Name/Number

* Application Submittal Date

¢ Project Location

* Applicant Contact Information
* Project Phase

* Project Type and Description

* Project Site Area (square feet)

* Total New or Replaced Impervious

Surface Area
* Total Pre-Project Impervious Surface Area

¢ Total Post-Project Impervious Surface Area

2: Opportunities and Constraints

The following information will help you
determine the best stormwater control design

for your development site:

* Existing natural hydrologic features,
including natural areas, wetlands, marshes,
watercourses, seeps, springs, and areas with

significant trees.

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.

* 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.

POST-CONSTRUCTION MANUAL
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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).

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.

3. Conceptual Site Design

Optimize the site layout. Apply the
following design principles:

¢ Define the development envelope and
protected areas, identifying areas that are

most suitable for development and areas

that should be left undisturbed.

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.

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

¢ 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
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PREPARING A STORMWATER CONTROL PLAN

where landscaping or planter boxes can be

substituted for pavement.

Use pervious pavements where possible.
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.

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 “selfretaining” area. Sites in densely
urbanized areas are often too constrained to
implement this option.

* 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.

See Chapter 4 for design information on self-

retaining 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-CONSTRUCTION MANUAL 3-4

underdrain outlet, which can be connected to

an underground storm drain or daylighted.

On flat sites, it usually works best to
intersperse selfretaining 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.

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.

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.

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
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restrictions on what they can do with those
facilities.

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.

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.

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

* Equal or lower pollutant concentrations in

runoff that is discharged after biotreatment

* 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:

* 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-CONSTRUCTION MANUAL
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of the entire project site covered by

permanent structures

Facilities receiving runoff solely from

existing (pre-project) impervious areas.

Historic sites, structures, or landscapes that
cannot alter their original configuration
without compromising their historic
integrity.

The proposed tree-box-type biofilters or in-
vault media filters must meet the “Technical
Criteria for Non-LID Treatment Facilities”
posted on the BASMAA website.

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.

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

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

sizing requirements.

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.
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PREPARING A STORMWATER CONTROL PLAN

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
lefehand 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 7. Treatment Facility Maintenance

will be used to implement these permanent, In your SCP, specify the means by which

structural source controls. . . . _
maintenance of your bioretention facilities

To complete your table, refer once again to will be financed and implemented in
the Pollutant Sources/Source Control perpetuity.
Checklist (Appendix A, Column 4). List the

' ‘ For commercial, mixed-use or multifamily
operational source controls corresponding to

developments, maintenance responsibility

the sources you've identified into the right- . .
may be assigned to a management entity that

hand column of your table. These controls will be responsible for keeping up the
buildings and grounds. Your O&M Plan, to

be submitted later (see Chapter 5), will need

should be implemented as long as the
identified activities (sources) continue at the
site. These controls may be required as a

to specify how maintenance will be funded

condition of a use permit or other revocable and budgeted. Typically, the entity assuming

discretionary approval for uses of the site. - . .
Ty app 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.

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 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.”

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.

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

maintenance requirements for your

BASMAA

bioretention facilities. You will find example

maintenance requirements in Chapter 5.

8. Construction Checklist

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.

9. Certification

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

architect:

“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 Post-

Construction Manual.”

Table 3.2. Format for Stormwater Construction Checklist

Page Number Plan
in Stormwater Sheet
Control Plan Source Control or Treatment Control Measure #

POST-CONSTRUCTION MANUAL
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CHAPTER 9

DOCUMENTING YOUR LID DESIGN

NPDES Compliance and LID

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.

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.

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.

Step-by-Step

The procedure requires the following steps:
1. Delineate DMA:s.

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-CONSTRUCTION MANUAL 4-1

1: Delineate DMASs

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).

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.

There are four types of DMAs:

* Self-treating areas

* Selfretaining areas

e 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

14 JULY 2014
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DOCUMENTING YOUR LID DESIGN

slopes are gentle enough to ensure runoff will

be absorbed into the vegetation and soil.

Self-retaining areas are used where,
because of site layout or topography, it is not
possible to drain entirely pervious areas off-
site 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.

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 offsite. 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-ite 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.

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

POST-CONSTRUCTION MANUAL 4-2

facility. However, a particular DMA can only

drain to one bioretention facility.

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 self-
retaining 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.

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
DMASs 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 4-
1—and multiplying by the sizing factor of 0.04.
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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.

5. lterate until area is adequate

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:

* 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 self-
treating or selfretaining.

* Expanding the bioretention facility surface

area.

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:

* bottom of excavation/gravel layer (BGL)
* top of gravel storage layer (TGL)
* top of soil layer (TSL)

* rim of facility reservoir

POST-CONSTRUCTION MANUAL 4-3
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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 shortcircuiting, and avoids erosion

of the soil mix.

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.

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.

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.

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.
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DOCUMENTING YOUR LID DESIGN

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

Receiving self-
Area Post-project  Runoff Receiving self- retaining DMA
DMA Name (square feet)  surface type factor retaining DMA Area (square feet)

Table 4.5. Format for Tabulating Areas Draining to Bioretention Facilities
and Calculating Minimum Bioretention Facility Size

DMA Post- DMA
Area project DMA Area x Facility Name
DMA (square | surface Runoff runoff
Name feet) type factor factor
Minimum Proposed
Sizing Facility Facility
factor Area (SF) Area (SF)
Total> 0.04
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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.

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.

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

* Aggressive roots that block inflow or

percolation
* Invasive weeds

* Plants that need fertilizer or irrigation—
consider site-wide allowances under any

water efficient landscape local ordinances.

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.

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

POST-CONSTRUCTION MANUAL
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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.

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.

Signage. If required by your local agency,
include a sign. Signs should be visible to site

users and to maintenance personnel.

Avoid design conflicts. Review your

bioretention design for the following:

* Facilities are represented in architectural

and landscape renderings.

* Elevations all around each facility are
consistent with grading, drainage, and

paving plans, and with architectural plans.

¢ 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.
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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 open-

graded 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.

POST-CONSTRUCTION MANUAL
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CHAPTER e

PREPARING YOUR OPERATION &

MAINTENANCE PLAN

Introduction

As required by the statewide Phase 11
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.

‘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&Re).

The applicant’s O&M Plan must address the
specific drainage patterns and treatment

facilities on the development site. The

14 JULY 2014 5-1

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
onsite, and a copy maintained at municipal

offices.

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”

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 selfinspection records, and sign

POST-CONSTRUCTION MANUAL



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

before.”

OPERATION AND MAINTENANCE OF FACILITIES

any correspondence with the municipality

regarding the inspections.

* Employees or contractors who will report to
the designated contact and are responsible

for carrying out maintenance.

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

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.

2. Facilities to be Maintained

Incorporate the following into the O&M
Plan:

* Figures from your Stormwater Control Plan
delineating the Drainage Management
Areas on the site and showing the locations

of the bioretention facilities.

* The tabulation of the Drainage
Management Areas from the calculations in

your Stormwater Control Plan.

3. Document Facilities “As Built”
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.

 Construction details and specifications,
including depths of sand or soil,
compaction, pipe materials, and bedding.
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* Location and layouts of inflow piping and
piping to offsite discharge.

* 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.

Changes made in the field during
construction must be noted in the final Plan

to be submitted following construction.

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.

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

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.

Control weeds by manual methods and soil
amendment. In response to problem areas or
threatening invasions, corn gluten, white
vinegar, vinegar-based products, or non-
selective natural herbicides such as Burnout

or Safer’s Sharpshooter may be used.

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

POST-CONSTRUCTION MANUAL



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. Remove graffiti and replace
if necessary.

Check irrigation, if any, to confirm it is

adequate but not excessive.

Landscape maintenance personnel should be

aware of the following:

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.

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 8%2" 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:
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BASMAA

 Sample outline and format for an O&M
Plan.

* Form for designating individuals

responsible for operation and maintenance.

 Sample facility inspection and maintenance
log.

 Sample contents of an inspector’s report.

Updates to the O&M Plan

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

timely.

The O&M Plan should be updated as needed

at the time of the annual inspection.

O&M Plans for Other Facility Types

For other types of treatment facilities (see p. 3-
5), 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.

POST-CONSTRUCTION MANUAL






APPENDIX A

Pollutant Sources/Source Control Checklist



710C ATNM ¥1 1dvdd L-v TYNANVIAN NOILDONYLSNOD-1SOd

. SUTeIp wio3s
03 d5reydsIp [enuajod e 3)eaid 03 se
0s s[erIIeW 31s0dap 10 31038 0) JO SUreIp
w038 03 Juryihue A3reydsIp 03 duokue
AO[[€ JOU [[BYS JUBUI [ :SIUIWIIITe
9SEI[ Ul SUIMO[[0F 33 IpN|dU]
syooqpuey 0O
-dwiq /$901n0831 /310 ebsed mmm
Je syjooqpue Arensy 19emwIolg
VOSYD 9y3 Ul ‘9ouBu)uIRj

wshg adeurel(J, ‘b S 3199YS
10e] ul SN [euonerado sjqedrdde 99g m)

‘s103e10dO 10

‘8998597 ‘SI9UMO 9IS MU O) UOIBUWLIOJUL ($[ea] 10 s[pids Terusprooe
uonuaadid uonny[od I93eMWIOIS IPIAOL] () pue S5IBYDISIP 193eMUII0}S
“sSunjrew Jour aoe[dax “refruais 10 Aeg 01 smop Surdwn(y -UOU pazlI0yINEUN) Siopul
10 juredai Ajeorporsad pue urelulelN 0 ON],, SPIOM 3 IIA SID[UL e B ) 'SP[UT JO SUOHRIOT O UIBIP WLIOIS SNsUQ) Y 0
dAIlRLIBN PUB 3|l dDS Ul apn|du| dAIlRLIBN pUe d|qeL sbuimelq ue|d |[0J3UOD) JIIBMULIOIS SlueIN||0d Jouny
—SdNg |041U0)) 924n0S [euonelsadQ dDS Ul 1517—S|0J1U0D) 324N0S [RINIINIIS UO MOYS—S|041U07) 32IN0S [BINIDNIIS JO $324N0S [B11U3104
14 € [4 L

" 31IS 133(0¥d IHL NO
39 T1IM SIDINOS ISIHL 4l

SdING TOYLNOD IDYNOS ISIHL IANTIONI ATNOHS (dDS) NV1d TOYLNOD ¥YILVMNYOLS YNOA NIHL

SOAG PAaBBUIN[E SURMISqNS 10 ST SUBIWO pasmbal 3eys suoneniis 10 suonpuod [erads Aue utejdxs pue ‘Oapeiieu urkuedwosde ue ut sQINg
213193ds INOA dQLIDSI(T “JPHUDIN UOINASUO)ISO] VVINSYE Y3 JO 9-¢ 9ed U0 T-¢ 9[qe ] Ul UMOYS JeWIO) 93 S "UB[J [01UO)) I9ILMIIOIG INOA Ut d[qe)
B Ul SJINY [0BU0D) 921n0g [euoneidd() pue sJINg [013U0)) 91In0g [ernidnng s[qedsijdde Surpuodsaiiod sy JO [[e 93e10d10dUl PUE {, PUE ¢ SUWN[OD) MIIAY ¢
*SFUIMBIP UR[J [01HUO)) I9JBMULIONG INOA Ul STINY [013U0D) 921n0g [ean3donag djqedrjdde Surpuodsaiiod ays jo e 93eiodiodur pue 7 uwnjo)) MdIady 7
‘sordde Jey3 X0q Yyoes Y09y *931s 1noA 03 Ajdde syueinyjod 193eAuII0l8 JO $90INOS [BIIUI0d 3S9U3 JO UDIYM AJIIUSPL pUE | UWN[O)) AIIAY ]
yenuey Uo112N11sU0)-1504 YVYWSKE Ut JO0 9-€ abed uo suo1IdNIISUl 39S OS[B) 193YSHJOM SIY} dSh 01 MOH

1SI[>29YD) $|041U0D) 924N0S/SI4N0S 1ULIN||Od J21BMWI0IS 'Y XIpuaddy




710C ATNM ¥1 1dvdd

v

TYNANVIAN NOILDONYLSNOD-1SOd

‘s103e19dO
pue ‘s99ss9] ‘s19UMO O} UOTIBUWIOfUL

's39d jo Aryus 93ernodsip

ﬁObGOu
3sod ﬁmhzuuzbw RN .HOOMUGM

JudWASRURI 159 PareISaru] apraoi | Jey3 $a1n3ed) USISIp SUIP[ING NON ) 21N} 10} PPN L O
“MO[JI2A0 PUE $3ZB}D0[q “JoM9s Axejrues 93 03 paquunyd aq sagered

Juaadid 03 sutelp urelurew pue 30adsug [ sure1p 100 aeles Suppred ey dwIS O SUOIRDO] UlRIp MOYS supyred touauy 9 O
*1omas Aredrues 03 paquinyd sdwmnd
“MOJJI2A0 PUE $AFEYO[q aq [ sdwnd dwms Jyeys 10184970 duwms 3jeys 1038A9]0 pue

Juasa1d 03 suterp ureyurews pue 30adsuy pUE SUIRIP 00} JOLIAUI JOUI 8IS [ suoneoo] dwnd pue surerp moyg SUTBIP 100[} 10LIU] °g 0

dAIRIIBN pUR d|qeL dDS Ul apn|du|
—SdNg [043U0D) 324N0S [euoleladQ

14

dAlNRJIIBN pUR d|qeL

dDS Ul 1S17—S]041U0D) 324N0S [BINIDNIIS

€

sbuimelq ue|d [0J3UOD) J91BMWIOLS
U0 MOYS—S|0J1U0D) d24N0S [BINIDNIIS

[4

S1uB1IN||0d Jjouny
JO S92UN0S [e1IUd10d

L

SdING TOYLNOD IDYNOS ISIHL IANTIONI ATNOHS (dDS) NV1d TOYLNOD ¥YILVMNYOLS YNOA NIHL

" 3LIS 103(0¥d IHL NO
39 T1IM SIDINOS ISIHL 4l




710C ATNM ¥1 1dvdd

e-v

TYNANVIAN NOILDONYLSNOD-1SOd

‘s103e19dO ﬁCm wuuwm®~
‘SIQUMO MU O} GOU&EHOWGM NI uﬁutwo.ﬁ&

syooqpuey
-dwq /$901n0831 /310 ebsed mmm

e syooqpue Aensy 193eMuIolg
VOSYD 93 Ul ‘9oUBUJUIBIN

Spunoin) pue SuIp[ing,, ‘1408 39YS
1eq ur sqNg [euonerado sjqedrdde 99g

‘soponsad ou
10 wnuwiruiw 3uisn Jurdedspue] uresurejy

O

O

‘suondeiul yued

pue ‘Aoud3sIsu0d [BIL30[099 JUIWIAOW
Ire ‘9sn puey ‘Urel ‘puim ‘uns ‘ewrp
‘sadots ‘syros aa1s 03 sjerrdoadde syueld
30998 JUIWIYSI[BIS [NJSSIDONS dINSUL O

-adeospurey 01 3uadefpe A[jeroadss
‘syueld Juessisargsad Fuisn J9pIsuo))

*SUORIPUOD [I0S PIJBINIES JO JURII[O] 1B
ey syueld Aj10ads ‘reyemuuiols uresp 1o
UTEIDI O3 PIsn d1e sedte padedspue] 219y A\

‘uonn[jod 191eMwI0Is 03 ANQLIUOD

ued Jey) $OpIonsad pue SI9zIRIdf JO 9sn
Ay ztwirurw 03 pue ‘verrdoidde araym
uoeL[yul IS Nowoid o) ‘Fount pue
uonedr aziwruiw 03 Jurdedspue] USISa(]

dqrssod

JUDIXD WNWIXEW Y} 03 I9A0D PUNOI3
PUE ‘sqnIys ‘$9913 SAIIRU FUIISIXD dAIISII ]
“BuImo[[o 93 Jo J[e ysidwodoe

[1ia suepd sdedspuey feuty ey s3eig

(‘4 deyD ur suoponpsut
99G) 'SAMI[IOL) UONUNAIOIG MOYS

‘Aue
1 ‘seaze adedspue Surure3ai-f[as moyg O
‘paurelal pue paginisipun
3¢ 03 19400 PUNOIZ pue SqNIYS JO
SEIJB JO S DAIIBU JO SUOLEIO] MOYS [

dURUAIUIRIN
spunoig) pue
suipying /s SpronssJ
Joopin( /adedspue 2 0

dAIRIIBN pUR d|qeL dDS Ul apn|du|
—SdNg [043U0D) 324N0S [euoleladQ

14

dAlNRJIIBN pUR d|qeL

dDS Ul 1S17—S]041U0D) 324N0S [BINIDNIIS

€

sbuimelq ue|d [0J3UOD) J91BMWIOLS
U0 MOYS—S|0J1U0D) d24N0S [BINIDNIIS

[4

S1uB1IN||0d Jjouny
JO S92UN0S [e1IUd10d

L

SdING TOYLNOD IDYNOS ISIHL IANTIONI ATNOHS (dDS) NV1d TOYLNOD ¥YILVMNYOLS YNOA NIHL

" 3LIS 103(0¥d IHL NO
39 T1IM SIDINOS ISIHL 4l




710C ATNM ¥1 1dvdd V-V TYNANVIAN NOILDONYLSNOD-1SOd
‘1M Arejrues
93 03 ZUIBIRYDSIP 31052 103d01UI
9SLIIT B 0} PAJOIUUOD 3( [[14 UTRIP
SIY3 JBY3 210U B MOYS ‘Fulmelp ay3 uQ )
‘parepowruodoe

103dd0193un
9SEAI3 10§ ANPIYDS DUBUIUTEW IBIG

3q UED swia)l 3SR Y3 IBY)
21INSUL 03 PIzls UIAq sey 31 MOy pue Ajoe)

SIY) UT PIUBA[D 9q O SWANT 9 9qLIDJ |

"BaJe JUIUBD[D PAJRUSISIP

93 JO salnjes) .TGN GOENUOﬁ o3 @QCwaD 0

Juawdinba

pue ‘s19uteIu0d ‘sjewl 100} SUTUR]D 10}

B3JE J9Y30 1O YUIS 100} € JO (SI00pIN0

BB PAISAOD € UT JO SI00PUT) UOLIEIO]

A0Us ‘suonerado 3014138 POO) 1930
puE ‘21018 4190013 ‘s)UBINeISAT 10 M

AJIAIIS ﬁOO..M = | D

“19MIS
Axeyrues a3 03 paurelp 3q 03 a1e sjood
UaYM PIYIIUSPI INO UBI[D B PUB PIyHOU
9 3snw 103e19d0 Jomas Arejrues Ay,

syooqpuey
-dwq /$901n0831 /310 ebsed mmm

e syooqpue A1engy 193emwIolg
VOSVYD 943 Ul 90UBUJUIBA

[00 pue UrIUNO],, ‘708 PYg
1] ul sTINg Jeuonerado ojqedndde sog

‘sjuaWAIMbal [8D0] 03 FUIPIOOdE dpe

3 [[I4 UOHIIUUOD ST JBY3 dARRIIBU

a3 ut 93e3s pue sueld ay3 UO Aou

e ooe[d ‘1amas Areyrues a3 03 paquinid 3q
03 sjood saxmbor Arjeddrunw (e2o] WP I O

"J99] O UIYIIM BaIR
S[qISS0IT UB Ul INOULI]D 19ms ATeIrues
© PUE 2IMIEY I3JBM JO UOEIO] MOYS [

“S9INJBIJ I9JBM ISI0
PUE ‘SUTeIuUNOj SARRIOINDP
,ﬂucoa ‘seds ‘sj00{ "3

dAIRIIBN pUR d|qeL dDS Ul apn|du|
—SdNg [043U0D) 324N0S [euoleladQ

14

dAlRIIRN puUR 3|qel
dDS Ul 1S17—S]041U0D) 324N0S [BINIDNIIS

€

sbuimelq ue|d [0J3UOD) J91BMWIOLS
U0 MOYS—S|0J1U0D) d24N0S [BINIDNIIS

[4

S1uB1IN||0d Jjouny
JO S92UN0S [e1IUd10d

L

SdING TOYLNOD IDYNOS ISIHL IANTIONI ATNOHS (dDS) NV1d TOYLNOD ¥YILVMNYOLS YNOA NIHL

" 3LIS 103(0¥d IHL NO
39 T1IM SIDINOS ISIHL 4l




710C ATNM ¥1 1dvdd

S-V

TYNANVIAN NOILDONYLSNOD-1SOd

sjooqpuey
-dwq /$901n0831 /310 ebsed mmm . WR)SAS UTRIP WI03S 0} JO JOLIIIXD O}
e syooqpuey Aiensy uresp 03 $3ss001d ON] ‘srooput pawiojiad
19JeMWIONG VOISV 943 Ul S98IRYISI(] 3 03 SANIANE $89001d [/, 93818 OIS
1DIBMWIOISUON], ‘0T-DS IS 0B NS [ | U0 pared0] 9q 03 a1e sassaooad [erasnpury] eare ssa0oxd moys O "s9s$9001d Ternsnpu] *H 0
sjooqpuey A998
-dwiq /$901n0831 /310 ebsed mmm Arearues 03 SBIBYISIP 210524 AP
1e Sy00qpuUE] [BAOWL ISBIIS © O PAIOIUUOD 3
AiEny 1remuong YOSy S Ul 11eys wmoé, ulq MOo[[e) pue ‘s103oedwod
_[esodsi(] pue Sunpuer] sty heOS szsdwnp woiy surerp Auy m)
199G 308,] 99G "93IS-UO J[(R[IRAR S[eLISRW BIIR
[033u00 [1ds doay “Ajaserpawwt syjids dn Y3 woyy jgount yuaadid 03 swisq Jo
ued]d pue Aprep 1a1] dn ypid pue 30adsuy SUONEOO] MOYS pue uo-uni yuaadid o3
‘SUSIS  S[RLI9IBW SNOpIEZEY OU 1S0] poaaed pue ‘papeIs PaIda0d oq [[IM BIIR
‘sajsem snopiezey Jo pmbiy jo surdwnp PRIBUSISIP Y3 MOY MOYS ‘SIOOPINO
JuaAd1d A1qQIYo1J “PIIA0D s9pdeIdadal “JR[IWIS 10 919 S[eLIdIeW SNOpIezey axe $9oe3dada1 1930 10 s1sdwnp §] 0
dooy 'sapoerdanal Ayesy soeydax dwnp jou O(], spiom 3yl Yim sisdwnp SeaIE 28NJ21 JO
10 aredoar tAjre ngar sopoe3dooar 3oadsuy Jeau 10 uo pajsod 3¢ [[1m SUSIS Jeyd AeIS ) S[1E39p 1910 pUE Sazis 10} SjuswIAAIboI
‘sopoedanal jo sequunu sjenbape apraoiy sued wo ! eppan ﬁm.uoﬁ - .Q:vﬂu_.a o
‘pajuswaduwir UMOUs s1 3eya 03 Jre3ap Sunioddns apraoid P3103s pue pa[puey 3q [[ S[eLew
3q [[1a BUIMO[[Of o3 MOy NI [ pue pajpuey aq [[im asnja1 I MOY VIS PJoAdRI puE 2SNJOI IS IYM MOYS [ SEIIE ISy °D 0

dAIRIIBN pUR d|qeL dDS Ul apn|du|
—SdNg [043U0D) 324N0S [euoleladQ

14

dAlRIIRN puUR 3|qel
dDS Ul 1S17—S]041U0D) 324N0S [BINIDNIIS

€

sbuimelq ue|d [0J3UOD) J91BMWIOLS
U0 MOYS—S|0J1U0D) d24N0S [BINIDNIIS

[4

S1uB1IN||0d Jjouny
JO S92UN0S [e1IUd10d

L

SdING TOYLNOD IDYNOS ISIHL IANTIONI ATNOHS (dDS) NV1d TOYLNOD ¥YILVMNYOLS YNOA NIHL

" 3LIS 103(0¥d IHL NO
39 T1IM SIDINOS ISIHL 4l




710C ATNM ¥1 1dvdd

9-v

TYNANVIAN NOILDONYLSNOD-1SOd

syooqpuey
-dwiq /s901n0831 /310 Ebsed mmm
Je yooqpuey

Ayengy premwiolg yYOSYD Ui

u1 . S[BLI9IBIN MBY JO OMNMOuw hOO@uSO:

¢

‘c¢-DS pue 2a5e101g Jauteluo)) pmbr
100pInQ,, ‘T¢DS $29YS 1B 93 998

O

Jue] 93e103g @CSO&EGCD .

1661 (0) X (9)£01 uondx3g
08 PRIy 9pO) 11 WIOJIU) =
Jue] 93e101g ﬁc:o&goeﬂ -

(dYVIED)

IOSBI[Y ﬁmuﬁoﬁ@UUAQ BIWIOJIEY) m

Axoyuaauy pue asuodsay
ASBI[IY S[ELIDIBJN SNOPILZRL] u

UONBIUIL) 31Se A\ wSO@HmNNI n

:10§ sweadoad jo syudswaambaz
A3 1M ueIdWwod JO UOREIUIWNIOP
uaidyal ‘yerrdoidde a1y

‘SUTBIP WIO)S SULIDIUD

wouyy 8:8::0& JudAd1d 03 s31IMIed)
[BINIONIIS PUE ‘SBAIR 9FRIOIS ‘PIOIS ] 03
s[erjew JO uondLIDSIP PIYIRIdP B IpNPU]

(]

*911S 3 10} UR]J IUSWITRURIN
S[BLIIRJ SNOPIRZRH ®B pUR

S2URUIPIO S[RLIdIRW SNOpIezey [ed0]
U3 3w dueldwod ul 9q Isnuw saisem

@Cm wﬁwf@uﬂe mSO@thNL Jo OMNHOuW D

‘synea
JO ‘sIaul] ‘SaIp ‘suiaq AqQ paureyuod

3q pue ‘wayshs 1amas Arejiues a3
0} UreIp JO/Pue JOOI € AQ PaI2A0d 3q

[1eYs spinbi| snopiezey-uou jo 33e101g )

“BaIe WO JJO-UNI 10
UOo-uni Juasdid 03 pawIsq pue papeisd
3 [[14 SBIIB MOY MOYS “PIIIA0D

3 [[14 S[ELIDIRW MOY Surpniout

‘SBaIE 9301018 100pINo Aue moyg O

(9oueudjurew pue ‘aredax
BUIUEB3[d I[IIYA 10}
SIINSEIW [OIIUOD DINOS
10} Y pue [ smo1 33G)
‘s[erRyeWw 10 Juswdinba
O 98e1038 100pPINQ) °|

dAIRIIBN pUR d|qeL dDS Ul apn|du|
—SdNg [043U0D) 324N0S [euoleladQ

14

dAlNRJIIBN pUR d|qeL

dDS Ul 1S17—S]041U0D) 324N0S [BINIDNIIS

€

sbuimelq ue|d [0J3UOD) J91BMWIOLS
U0 MOYS—S|0J1U0D) d24N0S [BINIDNIIS

[4

S1uB1IN||0d Jjouny
JO S92UN0S [e1IUd10d

L

SdING TOYLNOD IDYNOS ISIHL IANTIONI ATNOHS (dDS) NV1d TOYLNOD ¥YILVMNYOLS YNOA NIHL

" 3LIS 103(0¥d IHL NO
39 T1IM SIDINOS ISIHL 4l




710C ATNM ¥1 1dvdd L~V TYNANVIAN NOILDONYLSNOD-1SOd

‘Pa[[easut oq [[eys washs

UOIJBWIE|DI IJBMIISEM B JO ‘IMIS
Axeyrues 93 03 A3xeYISIP [[eYSs AI1oey
S} WOIJ 19JeMISE A\ "WISAS uTRIp
W03 AYJ 03 PAZIeYdsIp st Ai[1oe) o)
WO1j JJOUNL OU JeY) YoNns pausisap 3q
[Teys s9nI[IoR) Yysem Jed [BIIWWOY) (f)

“JoM9s Arejrues ay3 O3 ureIp

0} paquunid pue ‘eare Y3 WOy yount
10 03 uo-uni Juaadid 03 pausISAP
‘paaed o Jeys yuswdmbs pue
‘S3[OIY2A ‘s1ed 10§ seate Juryse (¢)

.Awmﬂ
yons MMNHSOUw:u 01 Jjjo4anys dijewioine

syooqpuey
ue Jim pap1aoid d1e $3s0Y pue 31s-U0
-dwiq /$901n0831 \muo.mdmmu.?s%

e mxooéucﬁﬂ Aipeny 1oreAuLIoNg USeMm 18D PaIas0d pue ‘pauriaq ‘pased e

VOSYO 2y ut Butues|) auswdimbyg ARy [eys saxadwod SurjPmp-n[niA (7)
PUE IPIIA,, 1708 2994 084 35
“AJUO 193EM 1M STED

osu Aewr refrurs pue sdiysiafeap ie)

pasqryoad st Jurysem Jed ssajun) ease

'sasn yons uniqryord sudis

Zul[[eisur pue sqiq asoy uraowal 4q
Surysem yuswdmbs /3101194 33eINOdSIP
“W)SAS UTRIP WLIOIS ) 03 PIJIBYISIP 10 SA1IAIOR FUIYSEM 10J BIIR PaULIDq
3q 30U [[eys suopeiado Furysem ‘pa19A00 ® 9p1a01d I9YIIS [[BYS Spadu

.ﬁQUMOmCQ
uC@EQMS—UQ UC@ Qﬁuﬁ\_o\w wody H@uﬁaﬂwd\v? 0D

Zutuespd yuswdmbs /op1yaa Sutaey

d 3
9 J[im 9say3 Moy uredxs pue Surysem SORI[IoE} [PHISIpUL/EIREEON (]) Sarass

‘(d1qeordde 1) Suimorjog ay3 Juswsjdur J8D 9318-UO FRINOISIP 0 U E] SAINSBIW
03 saInsesdw [euonerdo aqLIsI(] 9qUIOSIP ‘papraoid jou st IR YSEM IBD R ) :rendordde se sSuimerp uo moys QM Juawdmbyg pue SPIYA [ 0
dAIlRJIBN puUe d|ge dDS ul apnpuj dAlleUIBN pue 3|qe sbuimesq ue|d |0JIUOD) J9IBMLUIOLS siueln||od jjouny
—SdINg |041U0D 324n0S [euolresadO dDS Ul 1SI7—S]0J1U0D) 924N0S [B4NIdNIIS U0 MOYS—S|0J1U0D) 9D4NOS [BIN1DNIIS 4O $324N0S |e11Ud10d
14 € [4 L

" 3LIS 103(0¥d IHL NO

SdING TOYLNOD IDYNOS ISIHL IANTIONI ATNOHS (dDS) NV1d TOYLNOD ¥YILVMNYOLS YNOA NIHL
39 T1IM SIDINOS ISIHL 4l




710C ATNM ¥1 1dvdd

8-V

TYNANVIAN NOILDONYLSNOD-1SOd

JUWIUIRIUOD
A1epu099s JO BITR UB UL 10 98N Ul

SIE SIDUTERIUOD YINS SSI[UN ‘PINJJ S[OIYdA
Zururejuod s19ure3uod uado I9Y30 10
s11ed papudlIRUN 2ABI] [[eYys uosiad ON

“A[oreIpawIUT S1Y9A I3

WO PIULRIP JO PIUTRIUOD 3 [[eYs SpPINf}
SOIYA SUD[EBIT JUSWUILIUOD ATBPUOIS
JO BaIR UR UL 9 [[1M pInj} po[ids

Aue ye) 2unsus 03 se IdDUUBW € YONS

ur 3dodxa ‘FuIp(ing e 9pIsINo 10 dpisul
IIYM ‘s0RJINS PUNOI3 10 Jjeydse

U0 10U ‘SUIP[ING € 9PISINO pawiopiad
3 [[BYS [BAOWI PINJ} S[ITYIA ON
‘SUTRIP WIS

03Ul Jurued]d syred WOy 193eMIsuLL

JO ‘S[eLI9JEW SNOPIRZRY ‘SPIN[} S[OIYdA
30 Apoaxiput 1o Apdaarp ‘qesodsip oy
ywaad 1ou ‘4o ssodsip [reys uosiad oN

19318 93 3sn 0}
Ajdde suopdL3sal 3U1MO[[0f U3 JO [[e Iyl
90U ‘U] [0HUO0Y) 193eMWLIOIG Y3 U]

‘syudWRLINbAL wxGCowm Je) s3ow Cw_moﬁ
dY3 3Byl pue paureIqo 3q [ 3rwuadd
9BIRYDSIP 3seA [RLIISNPUL UB DIYM WO
Aduage a3 230U ‘Dre 133 JI ‘IO FuIsull

10 Zurued]d syred 10§ pasn 9 O3 SIS

10 SI9UIBIUOD ‘S$yUL) OU dIv 1YY JeY3 3)eIg

‘syuswaIbal s Aouage 18 s199W USISIp
S 3By pUB PaureIqo dq [ ruiad
9ZIBYDSIP 93SBM [BLIISNPUL UB YOIYM WOY
ASud3e I3 910U ‘sUTRIp I00[} TR A1

J1 10 sureIp I00[} OU 918 31973 e} 9181G

‘Bale 310Mm 100pINo

QU3 JO Salnjea} ﬁuﬁj-uuw Q3 9(LIOSIp os]9
10 anOO@uSO QUOP 2 [[Im dueujuled
10 .ﬁﬁ&@h 9]2IYA OU JBY] 21e1g

(]

‘paureIqo oq im
yrwrad 93IBYISIP JjseM [RIISNPUT UR
pue 1omds Arejrues a3 03 5IEYISIP O3
Jo11d swalsAs Juowleannaid 1emalsem
03 PIIOIUUOD dJe SUTRIP 100} (7)
10 ‘SUreIp 100} OU 918 1Y (T) YIS
s93e3s JeY) sueld 93 UO Ajou B ppy O

'SBITE JUSWUIEIUOD ATRPUOIIS

A3 UIYIIM PI[[EISUT 9 JOU [[eys surel(]

"P2103S 10 PIsn dIe $3)seMm SNOPIBZBY

JO s[eLIR)eW SNOpIeZeY I9YI0 10

$91I333E( SUTUTBIUO-PIOE ‘PINY} JOJEIpRL

‘[N4 [9s1p ‘durjoses ‘piny} Neiq

‘[10 J0J0W I9YM SBIIE HI0M IOLIIXD
10§ JUSWUTRIUOD AIBPUODIS MOUS )

“19JBAMULIOIS JO Jound
pue uo-uni yuaadxd 03 eaze ay3 udIsap
puB BaIE YI0M I00PINO UE JRUSISIP
IQ "s100pul dUBUIUTEW pue Jredax
Juowdmba 9pryea [le Aepowwoddy M

ueruNUILIN pue Jtedayy

Juswdimby /A1y A ) 0

dAIRIIBN pUR d|qeL dDS Ul apn|du|
—SdNg [043U0D) 324N0S [euoleladQ

14

dAlNRJIIBN pUR d|qeL

dDS Ul 1S17—S]041U0D) 324N0S [BINIDNIIS

€

sbuimelq ue|d [0J3UOD) J91BMWIOLS
U0 MOYS—S|0J1U0D) d24N0S [BINIDNIIS

[4

siuein||od jjouny
JO $924N0S [e11U0(

L

SdING TOYLNOD IDYNOS ISIHL IANTIONI ATNOHS (dDS) NV1d TOYLNOD ¥YILVMNYOLS YNOA NIHL

" 3LIS 103(0¥d IHL NO
39 T1IM SIDINOS ISIHL 4l




710C ATNM ¥1 1dvdd 6-V TYNANVIAN NOILDONYLSNOD-1SOd

‘BaIR
Zulany ay3 0JUO UIRIP JOU [[eYS [19A00
10] Adoued oy [ eare Sursuadsip [ony
10 Ye21q 9PRIS Y3 UIIIMm BIIE dU3 UBL])
1338313 10 03 Tenba 3¢ Isnw sUOISUIWIP
WNWIUIW § I9A0 A} PUE PIIIA0D
9 IsnW eaxe SUI[aN) Y AREUINY]
‘dwind yoes woiy uondIIp Yoes ul 399
U93) JO WNWIUIW € SPUIIX? Je) Adoued
€ AqQ Pa12402 3q [[eys seale Surang ()

*3]qeonord UM Wwnwixew

sjooqpury Y3 03 191BMULIOIS JO UO-UNI s3uaAd1d
-dwiq /$901n0831 /310 ebsed mmm Yoy eaIq IpEIS © AQ A31S I JO 3501
e syooqpurH Y3 wouyy pajeredss (q pue ‘Fuipuod
Arend presauong yOSYO 2y ut Juas21d 03 Aressadau adofs wnuwruTw
SUODEIG IAIIG—IDIAIDNG dABOWOINY U 16 papeIs (¢ 218 38y (2oepns
299G 9pIND) SAUISNG AN NS 7 snorazadw ypoows Juapeambs 10
"A[ounnod eare 3uiany 9J2J0U02 JUIWD pueprod “3°1) SI00)
oy doams A1p Jreys pumo Aadoxd oy, A Sqeawriadur aavy [[eys seate Supny M seary Sursuadsi( (ony 0
dAIlRJIBN puUe d|ge dDS ul apnpuj dAlleUIBN pue 3|qe sbuimesq ue|d |0JIUOD) J9IBMLUIOLS siueln||od jjouny
—SdINg |0421U0D 9d4Nn0S _.mCO_u.m‘_wn_O dDS Ul 1SI7—S|0J1U0) 924Nn0S |ednidnis uo MOoYysS—s|0J41u0) 9d4n0og |elnidnils JO S924Nn0S |ellu910d
14 € [4 L

" 3LIS 103(0¥d IHL NO

SdING TOYLNOD IDYNOS ISIHL IANTIONI ATNOHS (dDS) NV1d TOYLNOD ¥YILVMNYOLS YNOA NIHL
39 T1IM SIDINOS ISIHL 4l




710C ATNM ¥1 1dvdd

TYNANVIAN NOILDONYLSNOD-1SOd

syooqpuey
-dwq /$901n0831 /310 ebsed mmm

Je ooqpue]

Aypengy 1a3emuniolg yYOISYD Y3 ut

POURUSIUIRI SPUNOLD) pue sulpying,

.ﬁ\_v\(.vw uwwﬂw 108 Ul 910U 9] 999

“Joma3s Arelrues ay3 03 1ajem
3591 JaP[ULIdS 211 UTRIP O] SUBIW € 3PIA0L] [

Iore M
389 Jopjundg a1 *N 0

sooqpuey
-dwiq /$901n0831 /310 Ebsed mmm

Je syjooqpue Arensy 19emuIolg
VOSVO oy ut Butpeojup pue
BuIpeo 100pINQ,, 0¢-OS 399YS 18] 999
-dqissod se uoos se s100pul

SWRJI POPROJUN PUB PIPLRO] AOIN

O

O

“I9[TRI} AP JO PUD
A3 3SO[OUR JeY3 ABQ OB B (SUI[MOD)
S}ADYS 100P [[EISUl IO BaIE SUIPEO]

QY3 12A0 MC.@LHON/O Jool e oﬁ_\/O.H& O

‘uonesado jo sporrad Funnp

Pasopd 3daY 9 [[eys Yorym 9o1asp
JUSBAIND? 10 2aTEA [0L3U0D [1dS & Y3m
paddinbs aq [[eys Jomas Arejrues a3

03 A[302a1p Zururep seaie YO0op FuIpeo] O

"I98 ATeJIURS Y3 03 FIBYDSIP
SJBWN|N 10} PAJII[[OD PUE PIJIAAIP 10
‘IoMmds Arejrues a3 03 paureIp o [[eys

SEIE YOOP SUIPBO] WO 193/ ‘BIR
SuIpeo| a3 Woly Aeme J9JeMWIOIS
30211p 03 pauontsod aq [[eys
sINodsumop Jooy “eate SUIpeo| Ay}
WOl JJOUNI pue 03} UO-UNI dzIWiuiu
0} PIpeI3 10 /puE PaIdA0d 3q [[eYs
$OOp Suipeo] dFeuresp pue Suyool

SUIPNPUL ‘a1 Y0P SUIPeo] a3 MOYS [

PO SurpeoT I\ 0

dAIBLIBN pUe 3|qel dDS Ul apnjdu|

—sdINg |043U0D 92un0S [euoneladQ

14

dAlRIIRN puUR 3|qel
dDS Ul 1S17—S]041U0D) 324N0S [BINIDNIIS

€

sbuimelq ue|d [0J3UOD) J91BMWIOLS
U0 MOYS—S|0J1U0D) d24N0S [BINIDNIIS

[4

S1uB1IN||0d Jjouny
JO S92UN0S [e1IUd10d

L

SdING TOYLNOD IDYNOS ISIHL IANTIONI ATNOHS (dDS) NV1d TOYLNOD ¥YILVMNYOLS YNOA NIHL

" 3LIS 103(0¥d IHL NO
39 T1IM SIDINOS ISIHL 4l




710C ATNM ¥1 1dvdd

TYNANVIAN NOILDONYLSNOD-1SOd

“ULBIP WIO3S B 03 JOU 19MIs Arejiues

dY3 03 ABIRYISIP PUB JISLILTIP 10

Judde Furuesd AUt SUIUTRIUOD IdJeMmysem
JO9[[0)) "WAISAS UTRIP WI03S 93

o3ut A13ud 3uaadid 03 Furysem ainssaid
WO SHAIP II[0D) "SHGIP pue Io11]

JO uoneNWINOE JuaAdId 03 A[1eIN3a1

s30] Sunjred pue ‘syjemapis ‘sezejd doamg

STeLIaIEW
Sutaed d[qesauriad JO JUIXS MOYG

's30] Supyred

d g

pue ‘sy[emapis ‘sezej

9IS
-4JJO Burney pue yuel e Ul 3UBdI[0d Aq
10 Zurdedsspue] 03 Suidieydsip Aq surerp
WI0IS SULIDIUD WOLJ 19JBM ISULL JUIAIL]

:90UBUIUTRW dUNINOI
sunnp sJNg Sulmo[oy a3 Juswsjduwy

‘JOUNI PUE UOISOLIOD 193Ny
syuaadad yey) Supeod snoataduwt ue yim
sperazew 1oddod ay3 SuneOd 19PISU0))

*9318-4J0 ulney pue yuel e Ul JUpdd][0d
Aq 10 Zuidedspue| 03 SuIBIRYDISIP Aq
SUTRIP WI0JS SULIDIUD WOL 19JeM dSULL
Juaadid ‘9ys-uo duop st uoneuned J

.iouuﬂ
a3 Je pajeuned-oid ueaq ARy eyl
s[erjEW 1oddoo umeUH:m dz_mwom S|

:uone[eIsul

SuLnp I9JeMIsULL JO JUSWRSRURW
10} SqINY Suimo[[oy ay3 yuswa[dur
‘pasn st 19ddod [ern3danydIe 4]

“I9MI1AI [BD0] Aq patyoads
SB $92INOS IAYIO IO S[ORUOd dpnpPU] 7

“193em padwind ur juswipas
3o Anuenb ay3 sonpar 03 dwins JudawWwIpas
€ a1nedy [eys Ais-uo sdwns s3euterp Auy 0O

JUSWUTEIUOD AIBPUOIIS dABY
10 /pue pajoo1 dq [eys ssueinjjod sonpoid
03 [enuazod Yy Juswdmbs doyooy m)

“WISAS UIRIP WI03S 3Y3 O3
SZIBYOSIP 30U ABW SAUI UIRIP 33BSUIPUO))
“IN20 JOU [[IM JJOund eyl y3nous
[[BwWs St MO} 9Y3 1 seate padedspue|
01 9BIBYDSIP AL SUI| UTBIP 9IESUIPUOD) M

“W)sAs urerp

WLI0JS Y3 O 9FIBYDSIP JOU ABW PUEB WAsAS

IoMmd8 Arejrues d3 03 PIIAUUOD APIAIIPUL
10 Apoa11p 2q [[eys saulf utelp 19[1og M

sdwins adeurelp pue saul] Uresp moyg

$32IN0S H@Luo

a

W
pue ‘s1o1ng ‘Suyooy

sdwins sgeurely
Juswdinbs doyyooy
SUI[ UTRIP 2JBSUDPUO))

SuI[ ureIp 1Iog

Ooo0oo0ooagd

$92IN0S

I3 10 I3\ me\x/ 10

UIRI(] SNOIUR[[DSHA *O

dAIBLIBN pUe 3|qel dDS Ul apnjdu|

—sdINg |043U0D 92un0S [euoneladQ

14

dAlRIIRN puUR 3|qel
dDS Ul 1S17—S]041U0D) 324N0S [BINIDNIIS

€

sbuimelq ue|d [0J3UOD) J91BMWIOLS
U0 MOYS—S|0J1U0D) d24N0S [BINIDNIIS

[4

S1uB1IN||0d Jjouny
JO S92UN0S [e1IUd10d

L

SdING TOYLNOD IDYNOS ISIHL IANTIONI ATNOHS (dDS) NV1d TOYLNOD ¥YILVMNYOLS YNOA NIHL

" 3LIS 103(0¥d IHL NO
39 T1IM SIDINOS ISIHL 4l




APPENDIX B

Bioretentiion Construction Inspection Checklist
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Appendix B. Bioretention Facility Construction Inspection Checklist

Layout (to be confirmed prior to beginning excavation)
O Square footage of the facility meets or exceeds minimum shown in Stormwater Control Plan

3 Site grading and grade breaks are consistent with the boundaries of the tributary Drainage
Management Area(s) (DMAs) shown in the Stormwater Control Plan

3 Inlet elevation of the facility is low enough to receive drainage from the entire tributary DMA

O 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

O 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

O Locations for vaults, utility boxes, and light standards have been identified so that they will not
conflict with the facility

O Facility is protected as needed from construction-phase runoff and sediment

Excavation (to be confirmed prior to backfilling or pipe installation)

O 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.

aoaa

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)
3 Overflow is at specified elevation

3 No knockouts or side inlets are in overflow riser

3 Overflow location selected to minimize surface flow velocity (near, but offset from, inlet
recommended)

O Grating excludes mulch and litter (beehive or atrium-style grates with ¥4" openings recommended)

3 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)

O Perforated pipe underdrain (PVC SDR 35 or approved equivalent) is installed with holes facing
down

O Perforated pipe is connected to storm drain at specified elevation (typ. bottom of soil elevation)

3 Cleanouts are in accessible locations and connected via sweep bends

POST-CONSTRUCTION MANUAL B-1 14 JULY 2014



Drain Rock/Subdrain (to be confirmed prior to installation of soil mix)

O Rock is installed as specified, 12" min. depth. Class 2 permeable, Caltrans specification 68-2.02F(3)
recommended

O Rock is smoothed to a consistent top elevation. Depth and top elevation are as shown in plans

a

Slopes or side walls protect from sloughing of native soils into the facility

3 No filter fabric is placed between the subdrain and soil mix layers

Soil Mix
3 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

aaa

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

O 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.

O 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

aouooaoaaaq

Curb openings are free of obstructions

Final Engineering Inspection
O Drainage Management Area(s) are free of construction sediment and landscaped areas are stabilized

3 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

aooaoaaoaoaa

Permanent signage is installed and is visible to site users and maintenance personnel
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Stormwater Control Plan

for Small Projects/Single-Family Homes

Introduction

The California State Water Resources Control Board reissued the Phase I 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:
e Limit disturbance of creeks and natural drainage features
» Minimize compaction of highly permeable soils

e 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

e 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 single-

family 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:

e Project Data Form
e Site Plan or Sketch

e Completed checklist for each Runoff Reduction Measure selected

14 JULY 2014 Page 1 of 8 BASMAA



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)

U 1. Disperse runoff to vegetated area

U 2. Pervious pavement

O 3. Cisterns or Rain Barrels

U 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:

O Each impervious area from which runoff will be directed, and its square
footage. Connecting a roof leader to a
vegetated area. The head from the
O The vegetated areas that will receive runoff, and the approximate 9 , , ,
eave height makes it possible to
square footage of each. _ )
route roof drainage some distance
O If necessary, explain in notes on the plan how runoff will be routed away from the building.

from impervious surfaces to vegetated areas.
Confirm the following standard specifications are met:

O Tributary impervious square footage in no instance exceeds twice the square footage of the receiving

pervious area.

O Roof areas collect runoff and route it to the receiving pervious area via gutters and downspouts.

(M

Paved areas are sloped so drainage is routed to the receiving pervious area.

O Runoff is dispersed across the vegetated area (for example, with a splash block) to avoid erosion and

promote infiltration.

O Vegetated area has amended soils, vegetation, and irrigation as required to maintain soil stability and

permeability.

U 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:

Q

Location, extent and types of pervious pavements.

Confirm the following standard specifications are met:

Q
Q

U

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:

Q
Q

Impervious areas tributary to each cistern or rain barrel.

Location of each cistern or rain barrel.

Confirm the following standard specifications are met:

Q
Q

(W]

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 Y2-inch to Y4inch-

minimum 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. & e
Show on your site plan:
U Impervious areas tributary to the planter box.
Flow-through planter built into a hillside. Flows
U Location and footprint of planter box. ,
from the underdrain and overflow must be
Confirm the following standard specifications are met: directed in accordance with local requirements.

O Reservoir depth is 4"-6" minimum.

O 18" depth soil mix with minimum longterm 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.

I N Iy

Perforated pipe (PVC SDR 35 or approved equivalent) underdrain with outlet located flush or nearly
flush with planter bottom.

(M

Connection with sufficient head to storm drain or discharge point.

U

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.

(I R Iy Iy

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

Street

[

-

| |

| Walkway |

4’ x 20" =80 SF
l permeable l
pavers on sand

| |

| Driveway |

| |

| |

| |

| |

| |

| |

| |

| |,

| |

| |

| Downspouts || 16’

will be directed
Approx. 200 SF

| tolawn area |
v

| e | A

| |

i Approx. 300 SF I 10’
v

L -— -— -— -— -— -— -— -— -— -— -— -— -— - - - J

< >
25’
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APPENDIX D

Stormwater Control Plan for Regulated Projects
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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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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,” “5-
story 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

» o«

(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

Il. Setting

II.LA. 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.]

lll. Low Impact Development Design Strategies
llILA.  Optimization of Site Layout

III.LA.1. Limitation of development envelope

III.LA.2. Preservation of natural drainage features

III.LA.3. Setbacks from creeks, wetlands, and riparian habitats
[II.LA.4. Minimization of imperviousness

III.LA.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

[I.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 Area (square feet)
Name Surface Type

IV.A.2. Drainage Management Area Descriptions

DMA [name], totaling x,xxx square feet, drains [description of area]. DMA [name] drains to [Self-
Retaining 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 [Self-
Retaining 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 [Self-
Retaining 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 [Self-
Retaining 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. SelfTreating Areas
[Extend table to list additional DMAs.]

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

Receiving
self-
retaining
Post- Product  Receiving DMA
Area project (Area self- Area
DMA (square surface Runoff runoff retaining  (square Ratio lic 11
Name feet) type factor  factor)[A] DMA feet) [B] [A]/[B]
IV.B.5. Areas Draining to Bioretention Facilities
[Copy entire table once for each Bioretention Facility.]
DMA Post- DMA
Area project | DMA | Area x Facility Name
DMA (square | surface Runoff | runoff
Name feet) type factor factor
Minimum | Proposed
Sizing Facility Facility
factor Size Size
Total> 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 of Permanent Operational
runoff pollutants source control BMPs source control BMPs

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

X

VI. Stormwater Facility Maintenance

VI.LA. 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 Manuall

VIl. Construction Checklist

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

Stormwater

Control

Plan Source Control or Treatment Control

Page # Measure See Plan Sheet #s
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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]
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APPENDIX F

Bioretention Facility Plant Matrix
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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:

O Exempt

a

a

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.

O Not Exempt—Compliance documented.
The following documents show that the project meets all E.12 requirements.

0

a

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



