SECTION A-7, NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT

A-7.0 NEW DEVELOPMENT/REDEVELOPMENT
A-7.1 Introduction

One of the most important responsibilities of the City is to provide a decision making and
approval processing framework for new development and redevelopment that occurs within
the City’s boundaries. This framework ensures that both development and redevelopment
occur in an organized and orderly fashion that reflects the vision and needs of the community,
assesses the environmental issues associated with the proposed changes, and provides a
regulatory framework to ensure that standards set by the City are implemented.

The Third Term MS4 Permits required the Permittees to initiate a comprehensive assessment
of their planning and development processes with the intent of providing a greater focus on

the protection of water bodies and a more rigorous application of BMPs in development and
significant redevelopment projects. The Co-Permittees collaborated on the development of a
model program to guide compliance with these requirements (see DAMP, Section 7).

The model program links BMP design, construction and operation to the earlier phases of
project planning encompassed by the City’s General Plan, environmental review process and
development application approval processes. The General Plan specifies policies that guide
new development. The environmental review process examines impacts from proposed new
development /significant redevelopment with respect to the General Plan policies and many
environmental issues, including water quality, and includes consideration of mitigation
measures to reduce any identified significant impacts.

The development project application approval process carries forward mitigation
requirements in the form of conditions of approval, design specifications, tracking, inspection
and enforcement actions. These early planning processes must be coordinated and linked to
the later phases of BMP design, construction and operation for new development/significant
redevelopment to help ensure water quality protection features are planned, designed and
evaluated in accordance with goals for the protection of water quality and other
environmental resources.

The City used the model program in forming the new development/significant
redevelopment plan contained within this section of the LIP. Subsequent sections describe:

An organization structure for new development/redevelopment in the City;

An assessment of the General Plan and the need for amendment;

An assessment of the CEQA environmental review process;

An assessment of the development project review, approval and permitting process;
The City’s requirement for Water Quality Management Plan (WQMP [also know as a
Jurisdictional Runoff Management Plan]) preparation;

The program for post construction BMP inspection and verification;

e Education and training programs; and,

e Program assessment.

City of Lake Forest
Local Implementation Plan (LIP) December 16, 2010
New Development/Significant Redevelopment A-7-1



SECTION A-7, NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT

It is important to note that this section of the City’s LIP will not be fully updated to meet the
requirements of the Fourth Term MS4 Permits of Orange County until such time as the Model
Water Quality Management Plan (Santa Ana Region) and Local Water Quality Management
Plan (San Diego Region) are adopted for implementation. The Model WQMP is anticipated to
be adopted in May of 2011 and the Local WQMP is anticipated to take effect in December of
2011.

A-7.2 General Plan Assessment and Amendment

The City is required by the Santa Ana Region and San Diego Region Fourth Term MS4 Permits
to minimize short and long-term impacts on receiving water quality from new development
and significant redevelopment to the maximum extent practicable. The permits require a
review and update, as necessary, of the City’s General Plan to ensure watershed and
stormwater quality and quantity management are considered as specified in Section XII of the
Santa Ana Region Fourth Term MS4 Permit and Section F.1 of the San Diego Region Fourth
Term MS4 Permit. In accordance with these requirements the City completed a review of the
City’s General Plan. The most recent environmental update to the General Plan was
completed on December 15, 2009, with the adoption of the Water Efficient Landscape
Ordinance.

A-7.3 Development Project Review, Approval and Permitting

A-7.3.1 Project Review, Approval, and Permitting Process Overview

During project review, approval, and permitting, the City will require new development and
significant redevelopment projects to address the quality and quantity of stormwater runoff
through the incorporation of permanent (post-construction) BMPs in project design. The City
will require project-specific Water Quality Management Plans (WQMPs) for all private and
public projects that:

¢ Qualify as one of the Priority Project Categories listed in Figure A-7.1

¢ Do not qualify as one of the Priority Project Categories but meet one of the following
criteria:

0 Require discretionary action that will include a precise plan of development, except
for those projects specified by the City’s Water Quality Management Ordinance

0 Require issuance of a non-residential plumbing permit, where a non residential
plumbing permit is defined as a plumbing permit authorizing the construction and
installation of facilities for the conveyance of liquids other than stormwater,
potable water, reclaimed water or domestic sewage.

The WQMP contains all the information specified for the Standard Urban Stormwater
Mitigation Plan (SSMP) in the San Diego Region Fourth Term MS4 Permit and should
therefore be considered a SSMP.
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SECTION A-7, NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT

New development and significant redevelopment projects requiring a WQMP will be
categorized as a Priority Project or a Non-Priority Project. The primary difference between a
Priority Project and a Non-Priority Project is that Priority Projects will be required to include
Treatment Control BMPs in project design. The detailed requirements for preparation of a
WQMP are included in Section A-7.4 and a template/user guide for preparing a WQMP is
provided as Exhibit A-7.1.

“Significant Redevelopment” in the Santa Ana Regional Board area means:

Projects that include the addition or replacement of 5,000 square feet or more of impervious
surface on a developed site.

Redevelopment does not include routine maintenance activities that are conducted to
maintain original line and grade, hydraulic capacity, original purpose of the facility, or
emergency redevelopment activity required to protect public health and safety.

Where redevelopment results in the addition or replacement of less than fifty percent of the
impervious surfaces of a previously existing developed site, the treatment requirements apply
only to the addition or replacement, and not to the entire developed site.

Where redevelopment results in the addition or replacement of more than fifty percent of the
impervious surfaces of a previously existing developed site, the treatment requirements apply
to the entire development.

“Significant Redevelopment” in the San Diego Regional Board area means:
Redevelopment projects that will create, add or replace at least 5,000 square feet of impervious

surfaces on an alreadv developed site and/or redevelopment project meet any of the project
categories listed in Figure A-7.1.

These priority redevelopment projects include, but are not limited to: the expansion of a
building footprint; addition to or replacement of a structure; replacement of an impervious
surface that is not part of a routine maintenance activity; and land disturbing activities related
to structural or impervious surfaces. Replacement of impervious surfaces includes any
activity that is not part of a routine maintenance activity where impervious material(s) are
removed, exposing underlying soil during construction.

Where priority redevelopment projects result in an increase of less than fifty percent of the
impervious surfaces of a previously existing development, and the existing development was
not subject to WQMP requirements, the treatment control BMP numeric-sizing criteria
described in Section 6.3 of the City’s Model WQMP (Exhibit A-7.I) shall only apply to the
addition or replacement. Where priority redevelopment projects result in an increase of more
than fifty percent of the impervious surfaces, the criteria shall apply to the entire
development.
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SECTION A-7, NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT

Redevelopment does not include trenching and resurfacing associated with utility work;
resurfacing existing roadways; new sidewalk construction, pedestrian ramps, or bike lanes on
existing roads, and; routine replacement of damaged pavement, such as pothole repair.

If the redevelopment activity would not result in a Priority Project and would not require
discretionary action that will include a precise plan of development or issuance of a non-
residential plumbing permit. The project would not require a WQMP.

The City will require project applicants to submit a WQMP at one or both points in the project
planning and permitting stage:

¢ During the discretionary approval process (land use permit) of a proposed project,
when the City must exercise judgment or deliberation in order to approve or
disapprove a new development or significant redevelopment project, or

¢ During the ministerial approval process of issuing a grading, building, demolition, or
similar “construction” permits in which only fixed standards or objective measures are
applied.

A-7.3.2 Public Agency Projects

The City intends to incorporate the requirement for a WQMP into the process of planning,
design, approval, and construction oversight of its public agency projects. Depending upon
the type of public agency project being planned or designed, the Engineering Division or the
Maintenance Division project manager will require their design architect/engineering
contractors to prepare the WQMP for a public facility project.

A WQMP is not required for public agency projects consisting of routine maintenance or
emergency construction activities required to protect public health and safety; interior
remodeling with no outside exposure of construction materials or construction waste to
stormwater; mechanical permit work; electrical permit work; and sign permit work.

The City uses the categories of Priority Projects that are listed in Figure A-7.1. Although the
City does not plan and design some of the types of project categories listed in Figure A-7.1,
some public agency projects may have similar functions or characteristics or may conduct
similar activities after construction is completed. Therefore, some of the City’s public agency
projects will be considered Priority Projects requiring Treatment Control BMPs.

For other public agency projects that are not Priority Projects, the City may decide on a project
specific basis to identify and incorporate routine structural source control BMPs applicable to
the project features, and consider Site Design BMPs where applicable. Project types include,
but are not limited to:
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SECTION A-7, NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT

e Parks and recreation facilities
e Public buildings
e Streets and roadways

e Above ground drainage facilities (e.g. channels, basins)

A-7.3.3 Conditions of Approval

The City has reviewed its standard conditions of approval to ensure that the existing standard
conditions are not in conflict with any provisions of the Santa Ana and San Diego Region
Permits, the DAMP, California’s General Permit for Stormwater Discharges Associated with
Construction Activity, California’s General Permit for Stormwater Discharges Associated with
Industrial Activity and adopted Total Maximum Daily Load (TMDL) allocations that apply to
the City.

A-7.3.4 Review and Approval of WQMDPs

The requirements for preparation of a WQMP are described in Section A-7.4. The City will
require all new development and significant redevelopment private projects that meet the
minimum requirements described in Sections A-7.3.1 and A-7.3.2 to select appropriate
permanent (post-construction) non-structural and structural BMPs, prepare a project-specific
WQMP, and submit the WQMP for review and approval. Prior to issuance of grading or
building permits, the City shall require the project applicant to have an approved final
WQMP. The City will require public projects that are considered Priority Projects to complete
a WQMP as part of the design review and may require Non-Priority Projects to identify and
include all applicable routine structural and non-structural source control BMPs and consider
site design BMPs in the project.

The City will use a checklist to document the identification of a project as a Priority Project or
as a Non-Priority Project. A checklist to be used by the City for categorizing new development
and significant redevelopment projects as Priority or Non-Priority is shown in Figure A-7.1.
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Figure A-7.1. Checklist for Categorizing Development and Significant Redevelopment® Projects

as Priority or Non-Priority

Project File No.

Project Name:

Project Location:

Project Description

Proposed Project Includes:

Yes

No

1. Projects that create 10,000 square feet or more of impervious surface

2. Automotive repair shops (SIC codes 5013, 5014, 5541, 7532-7534,
and 7536-7539)

3. Restaurant involving development of 5,000 square feet or more
including parking areas (SIC code 5812)

4. Hillside developments that create 5,000 square feet or more of
impervious surface in areas with known erosive soil conditions or
involving grading on a natural slope of 25 percent greater

5. Projects that create 2,500 square feet or more of impervious surface
located within, directly adjacent to (within 200 feet), or discharging
directly to receiving water within Environmentally Sensitive Areas®.

6. Parking lot area of 5,000 square feet or more, or with 15 or more
parking spaces, and potentially exposed to urban runoff

7. For San Diego Region - Streets, roads, highways, and freeways that
would create a new paved surface that is 5,000 square feet or greater

For Santa Ana Region — Streets, roads, highways and freeways of
5,000 square feet or more of paved surface shall incorporate USEPA
guidance, “Managing Wet Weather with Green Infrastructure: Green
Streets” in a manner consistent with the maximum extent practicable.

8. For Santa Ana Region — All significant redevelopment projects,
where significant redevelopment is defined as the addition or
replacement of 5,000 or more square feet of impervious surface on
an already developed site

9. Retail gasoline outlets 5,000 square feet or more with projected
Average Daily Traffic (ADT) of 100 or more vehicles per day

=

Section A-7.3.1 of this LIP”
Environmentally Sensitive Areas are shown in maps in Section A-1 of this LIP.

Priority Project: Any question answered “YES.”
Non-Priority Project: All questions are answered “NO.”

For definitions of “Significant Redevelopment for the San Diego and Santa Ana Regional Board permit areas see

DETERMINATION: This project is considered a PRIORITY / NON-PRIORITY project.

(Circle appropriate answer.)
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Although both Priority and Non-Priority projects require the preparation of a WQMP, the
scope of the WQMP differs. The WQMP for a Priority Project must address:
e Regional or watershed programs (if applicable) - Santa Ana Regional Board area only
e Site design BMPs (as appropriate)
e Routine structural and non-structural BMPs,
e Treatment Control BMPs
¢ Interim Hydromodification Controls - San Diego Regional Board area only
e The mechanism(s) by which long-term operation and maintenance of all structural
BMPs will be provided.
The WQMP for a Non-Priority Project must address:

e Routine structural and non-structural BMPs,
e Site design BMPs (as appropriate), and

e The mechanism(s) by which long-term operation and maintenance of all structural
BMPs will be provided.

To assure thorough and consistent reviews of WQMPs, the City will utilize a checklist as its
initial tool in reviewing WQMPs and approve in writing appropriately completed WQMPs.

When reviewing WQMPs submitted for approval, the City will assess the potential project
impacts on receiving waters and ensure that the WQMP adequately identifies such impacts.
The City will examine all identified BMPs to ensure that they address the pollutants and
conditions of concern identified in the WQMP.

A-7.35 Plan Check: Issuance of Grading or Building Permits

The construction plans submitted by the applicant for plan check must incorporate all of the
structural BMPs identified in a project’'s WQMP.

General or Special Notes for Plan Sheets

Prior to the issuance of a grading or building permit, the City shall require the permit
applicant to include the following as general or special notes on the plan sheets for new
development or significant redevelopment projects:

1. Inthe case of emergency, call
at Work Phone #
or Home Phone #

2. Sediment from areas disturbed by construction shall be retained on site using
structural controls to the maximum extent practicable.
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SECTION A-7, NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT

3.

10.

11.

12.

Stockpiles of soil shall be properly contained to minimize sediment transport from
the site to streets, drainage facilities or adjacent properties via runoff, vehicle
tacking, or wind.

Appropriate BMPs for construction-related materials, wastes, spills shall be
implemented to minimize transport from the site to streets, drainage facilities, or
adjoining properties by wind or runoff.

Runoff from equipment and vehicle washing shall be contained at construction
sites unless treated to reduce or remove sediment and other pollutants.

All construction contractor and subcontractor personnel are to be made aware or
the required Best Management Practices and good housekeeping measures for the
project site and any associated construction staging areas.

At the end of each day of construction activity all construction debris and waste
materials shall be collected and properly disposed in trash or recycle bins.

Construction sites shall be maintained in such a condition that an anticipated storm
does not carry wastes or pollutants off the site. Discharges of material other than
stormwater only when necessary for performance and completion of construction
practices and where they do not: cause or contribute to a violation of any water
quality standard; cause or threaten to cause pollution, contamination, or nuisance;
or contain a hazardous substance in a quantity reportable under Federal
Regulations 40 CFR Parts 117 and 302.

Potential pollutants include but are not limited to: solid or liquid chemical spills;
wastes from paints, stains, sealants, glues, limes, pesticides, herbicides, wood
preservatives and solvents; asbestos fibers, paint flakes or stucco fragments; fuels,
oils, lubricants, and hydraulic, radiator or battery fluids; fertilizers,
vehicle/equipment wash water and concrete wash water; concrete, detergent or
floatable wastes; wastes from any engine/equipment steam cleaning or chemical
degreasing and superchlorinated potable water line flushing.

During construction, permittee shall dispose of such materials in a specified and
controlled temporary area on-site, physically separated from potential stormwater
runoff, with ultimate disposal in accordance with local, state and federal
requirements.

Dewatering of contaminated groundwater, or discharging_contaminated soils via
surface erosion is prohibited. Dewatering of non-contaminated groundwater
requires a National Pollutant Discharge Elimination System Permit from the
respective California Regional Water Quality Control Board.

Graded areas on the permitted area perimeter must drain away from the face of
slopes at the conclusion of each working day. Drainage is to be directed toward
desilting facilities.
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13.

14.

15.

16.

17.

18.

19.

The permittee and contractor shall be responsible and shall take necessary
precautions to prevent public trespass onto areas where impounded water creates a
hazardous condition.

The permittee and contractor shall inspect the erosion control work and insure that
the work is in accordance with the approved plans.

The permittee shall notify all general contractors, subcontractors, material
suppliers, lessees, and property owners: that dumping of chemicals into the storm
drain system or the watershed is prohibited.

Equipment and workers for emergency work shall be made available at all times
during the rainy season. Necessary materials shall be available on site and
stockpiled at convenient locations to facilitate rapid construction of temporary
devices when rain is imminent.

All removable erosion protective devices shall be in place at the end of each
working day when the 5-Day Rain Probability Forecast exceeds 40%.

Sediments from areas disturbed by construction shall be retained on site using an
effective combination of erosion and sediment controls to the maximum extent
practicable, and stockpiles of soil shall be properly contained to minimize
sediment transport from the site to streets, drainage facilities or adjacent
properties via runoff, vehicle tracking, or wind.

Appropriate BMPs for construction-related materials, wastes, spills or residues
shall be implemented and retained on site to minimize transport from the site to
streets, drainage facilities, or adjoining property by wind or runoff.

Plan Check for Private Projects

For projects with entitlements, the City will review the conditions of approval and the
submitted WQMP for an understanding of the water quality issues and structural BMPs
required. The City will review construction plans for conformity with the project’s WQMP.
No grading or building permits are issued prior to approval of the WQMP. If the selected
BMPs were approved in concept during the land use entitlement process, the City will require
the applicant to submit detailed construction plans showing locations and design details of all
BMPs that are in substantial conformance with the preliminary approvals. The City will
review a project’s construction plans to assure that the plans are consistent with the BMP
design criteria and guidance provided in DAMP Section 7, Exhibit 7.1I.

Plan Check for Projects with By-Right Zoning (Ministerial Projects)

For projects with by-right zoning or projects that do not need discretionary review but are
required to prepare a WQMP, the City will first review the project’s proposed WQMP for
conformity with the requirements described in DAMP Section 7.7 and DAMP Section 7,
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Exhibit 7.II. The WQMP will then be used in reviewing the construction plans for consistency
with the BMP design criteria and guidance provided in DAMP Section 7, Exhibit 7.I1.

Design Review for Public Agency Projects

Prior to initiating grading or construction activities, the City will confirm that the construction
plans for its public works projects reflect the structural BMPs described in the project’s
approved final WQMP. In conducting the design review process for its public agency projects,
the City will review the construction plans and specifications for conformity with the
approved final WQMP and for consistency with the BMP design criteria and guidance
provided in DAMP Section 7, Exhibit 7.I1.

Plan Check for Projects with Alternative Treatment Control BMPs (See DAMP Section 7, Exhibit
7.11I Section 3.3.3.)

If an applicant elected to utilize Alternative Treatment Control BMPs in a project’s
construction plans, the City will require the project’s engineer of record to certify that the
Alternative Treatment Control BMPs are equally or more effective in pollutant reduction than
comparable BMPs found in the Model WQMP.

A-7.3.6 Permit Closeout, Certificates of Use and Certificates of Occupancy

Private Sector Projects

The WQMP continues with the property (it “runs with the land”) after the completion of the
construction phase and the City will require that the terms, conditions and requirements be
recorded with the County Recorder’s office by the property owner or any successive owner as
authorized by the City’s Water Quality Management Ordinance. The end of the construction
phase therefore represents a transition from the New Development/Redevelopment Program
to the Existing Development Program (Section A-9). Accompanying this is a close out of
permits and issuance of certificates of use and occupancy. The City will use this juncture to
assure satisfactory completion of all conditions applied to the project and all requirements in
the WQMP by requiring the applicant to:

¢ Demonstrate that all structural BMPs described in the project’s WQMP have been
constructed and installed in conformance with approved plans and specifications

¢ Demonstrate that the WQMP and the Operations and Maintenance (O&M) Plan
have been recorded with the Orange County Clerk-Recorder

¢ Demonstrate that an adequate number of copies of the WQMP are available onsite
The O&M Plan for structural BMPs that is prepared by the applicant for private sector projects
shall include:

e Description of structural BMPs
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e Description of employee responsibilities and training for BMP operation and
maintenance

e Operating schedule

e Inspection/maintenance frequency and schedule

e Specific maintenance activities

¢ Required permits from resource agencies, if any

e Forms to be used in documenting maintenance activities

e Recordkeeping requirements (at least 5 years)

At a minimum, the City will require the annual inspection and maintenance of all structural
BMPs including inspection and performance of any required maintenance in the late
summer/ early fall, prior to the start of the rainy season.

Following satisfactory inspection, those structural BMPs proposed during the planning
process to be within City right-of-ways, or on land to be dedicated to City ownership will be
offered for acceptance. Upon acceptance, responsibility for operation and maintenance will
transfer from the developer or contractor to the City, including the funding mechanism
identified in the project’s approved WQMP.

If a property owner or a private entity, such as a homeowners association (HOA), retains or
assumes responsibility for operation and maintenance of structural BMPs, the City will require
access for inspection through an agreement. If the City will be responsible for operating and
maintaining structural BMPs on private property, an easement will be established to allow for
entry and proper management of the BMPs. Such access easements shall be binding
throughout the life of the project, or until the BMPs requiring access are acceptably replaced
with a BMP not requiring access. Funding for the long-term operation and maintenance of
structural BMPs transferred to the City will be front-funded or otherwise guaranteed via
mechanisms such as approved assessment districts, or other funding mechanisms.

Public Agency Projects

For the City’s public agency projects, upon completion of construction when contract close-out
occurs the responsibility for operation and maintenance of the structural BMPs will transfer
from the contractor to the City and become part of the Municipal Activities Program (Section
A-5).

A-7.4 Water Quality Management Plan (WQMP) Preparation

In accordance with the requirements in the Development Project Review, Approval and
Permitting process described previously, the City will require WQMPs to be prepared using
the guidelines set forth in DAMP Section 7 and the model WQMP DAMP Section 7, Exhibit
7.11, and the submittal template/user guide provided as Exhibit A-7.I of this LIP. Elements of
WQMP development are illustrated in the following figures:
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Figure A-7.2 (1 of 2)

Development Planning and WQMP Preparation Steps for the Santa Ana Regional Board Area
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Figure A-7.2 (2 of 2)
Development Planning and WQMP Preparation Steps for the San Diego Regional Board Area
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BMP Implementation

Consistent with the Model WQMP, the City will require Priority Projects to:

e Incorporate and implement Source Control BMPs (routine non-structural and routine
structural) unless not applicable to the project due to project characteristics, and document
why any applicable Source Control BMP was not included;

e Incorporate and implement Site Design BMPs as appropriate; and
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e FEither:

o Implement treatment control BMPs including a selection of such BMPs into the
project design, (unless a waiver is granted for infeasibility of all treatment
control BMPs, see Model WQMP, DAMP Section 7, Exhibit 7.II1, Section 6.0 for
details);

or:

o Participate in or contribute to an acceptable regional or watershed management
program - Santa Ana Regional Board area only.

e Implement Hydromodification Controls - San Diego Regional Board area only.

¢ The combination of Source Control, Site Design and Treatment Control BMPs,
Hydromodification Controls or regional or watershed based-programs must adequately
address all identified pollutants and hydrologic conditions of concern.

The City will require all Non-Priority projects to incorporate and implement Source Control
BMPs as above and incorporate, implement and document Site Design BMPs as appropriate.
Once a project reaches the plan check phase, the applicant will be required to submit the
approved WQMP together with construction plans that incorporate the selected BMPs.

A combination of Source Control BMPs (routine non-structural and routine structural BMPs)
and Site Design BMPs is generally the most effective means of pollution prevention because
they minimize the need for treatment. The City will require Treatment Control BMPs to be
considered for all Priority Projects in addition to Source Controls to meet the requirements of
the Fourth Term Permits to minimize, to the maximum extent practicable, the discharge of
pollutants to the storm drain system or receiving waters.

The categories of stormwater pollution control BMPs are summarized in Table A-7.1, together
with the applicable projects and primary pollution prevention objectives of the BMPs.

Routine Source Control BMPs

Routine structural Source Control BMPs are low-technology practices designed to prevent
pollutants from contacting stormwater runoff or to prevent discharge of contaminated runoff
to the storm drainage system. Routine non-structural Source Control BMPs are listed in Table
A-7.2. Routine structural Source Control BMPs are listed in Table A-7.3. WQMPs for Public
Agency projects are not required to include routine non-structural BMPs if they are already
included as part of the Municipal Activities Program (see Section A-5).
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Table A-7.1

Summary of BMPs for Development/Significant Redevelopment Projects

BMP Category

Applicable Projects

Pollution Prevention Objective

Routine Non-
Structural BMPs

Source

Required for all projects — as applicable (see
Table A-7.2)

Prevent pollution by educating the
public on proper disposal of
hazardous or toxic wastes,
regulatory approaches, street
sweeping and facility
maintenance, and detection and
elimination of illicit connections
and illegal dumping.

Control
BMPs

Routine Structural
BMPs

Required for project features (see Table A-
7.3)

Prevent potential pollutants from
contacting rainwater or
stormwater runoff or to prevent
discharge of contaminated runoff
to the storm drain system or
receiving waters.

Reduce the creation or severity of
potential pollutant sources or to
reduce the alteration of the
project site’s natural flow regime.

Site Design BMPs

All projects shall incorporate as appropriate

Minimize or prevent potential
pollutants from contacting
rainwater or stormwater runoff or
to prevent discharge of
contaminated runoff to the storm
drain system or receiving waters.

Treatment Control BMPs or
Regional Program

All priority projects — at least one treatment
control BMP required

Remove pollutants from
stormwater runoff prior to
discharge to the storm drain
system or receiving waters

Interim Hydromodification
Controls

All priority projects in San Diego Region not
draining directly or via a concrete
conveyance system all the way to a harbor,
lake, pond, lagoon, basin, or the ocean) —
until adoption of Model WQMP/
Hydromodification Management Plan

Match post-development
hydrologic regime with pre-
development for all flows between
10% of the 2 year event, up to the
10 year storm even.
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SECTION A-7, NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT

Table A-7.2
Routine Non-Structural Source Control BMPs
Identifier Name
N1 Education for Property Owners, Tenants and Occupants
N2 Activity Restrictions
N3 Common Area Landscape Management
N4 BMP Maintenance
N5 Title 22 CCR Compliance (How the development will comply)
N6 Local Water Quality Permit Compliance
N7 Spill Contingency Plan
N8 Underground Storage Tank Compliance
N9 Hazardous Materials Disclosure Compliance
N10 Uniform Fire Code Implementation
N11 Common Area Litter Control
N12 Employee Training
N13 Housekeeping of Loading Docks
N14 Common Area Catch Basin Inspection
N15 Street Sweeping Private Streets and Parking Lots
N16 BMP has been removed
N17 Retail Gasoline Outlets

Table A-7.3
Routine Structural Source Control BMPs

Provide storm drain system stenciling and signage

Design and construct outdoor material storage areas to reduce pollution
introduction

Design and construct trash and waste storage areas to reduce pollution
introduction

Use efficient irrigation systems & landscape design, water conservation,
smart controllers, and source control

Protect slopes and channels and provide energy dissipation

Required for the following project features:

Private roads

Residential driveways and guest parking
Loading dock areas

Maintenance bays

Vehicle wash areas

Outdoor processing areas

Equipment wash areas

Parking areas

Roadways

Fueling areas

Hillside landscaping

Wash water control for food preparation areas
Community car wash racks

City of Lake Forest

Local Implementation Plan (LIP)
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SECTION A-7, NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT

Site Design BMPs

The principal objective of Site Design BMPs is to prevent pollution of stormwater by
minimizing the introduction of pollutants and conditions of concern that may result in
significant impacts generated from site runoff to the stormwater conveyance system. One
approach to achieve this objective is to reduce stormwater runoff flows and volumes and
reduce pollutants through appropriate Site Design BMPs.

Start at the Source (Bay Area Stormwater Management Association 1999) provides design guidance
and techniques for implementing site design BMPs. Benefits derived from this approach
include:

¢ Reduced size of downstream treatment controls and conveyance systems;

¢ Reduced pollutant loading to treatment controls; and

¢ Reduced hydraulic impact on receiving streams

Site Design BMPs should be incorporated and implemented as appropriate. Site Design BMPs
include the design techniques listed in Table A-7.4.

Table A-7.4
Site Design BMP Techniques

Minimize Impervious Area/Maximize Permeability (C-Factor Reduction)

Minimize Directly Connected Impervious Areas (DCIAS) (C-Factor Reduction)

Create Reduced or “Zero Discharge” Areas (Runoff Volume Reduction)

Conserve Natural Areas (C-Factor Reduction)

Fact sheets for routine structural Source Control BMPs and Site Design BMPs are presented in
Exhibit A-7.II. The fact sheets include design criteria established to ensure effective
implementation of the required Site Design BMPs and will be made available by the City.

Treatment Control BMPs

Treatment Control BMPs are engineered technologies designed to remove pollutants from
stormwater runoff and are required to augment Source Control and Site Design BMPs to
reduce pollution from stormwater discharges as required by the Fourth Term Permits. The
type of Treatment Control BMP(s) to be implemented at a site depends on a number of factors
including: type of pollutants in the stormwater runoff, volume or flow of stormwater runoff to
be treated, project site conditions, receiving water conditions, and General Industrial Permit
requirements, when applicable. Land requirements, and costs to design, construct and
maintain Treatment Control BMPs vary by Treatment Control BMP.

Unlike flood control measures that are designed to handle peak flows, stormwater Treatment
Control BMPs are designed to treat the more frequent, lower-flow storm events, or the first
flush portions of runoff from larger storm events (typically referred to as the first-flush

City of Lake Forest
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events). Small, frequent storm events represent most of the total average annual rainfall for
the area. The flow and volume from such small events is targeted for treatment.

The primary control strategy for designing BMPs is to treat the Stormwater Quality Design
Flow (SQDF) or the Stormwater Quality Design Volume (SQDV) of the stormwater runoff.
Table A-7.5 lists BMPs along with the basis of design, SQDF or SQDYV, to be used for
designing the BMP. The Model WQMP (DAMP Section 7, Exhibit 7.II) shows the approach
that should be used to calculate the SQDF and/or SQDV.

Table A-7.5
Basis of Design for Treatment Control BMPs

Treatment Control BMP Design Basis

Vegetated (Grass) Strips

Vegetated (Grass) Swales SQDF

Proprietary Control Measures

Dry Detention Basin

Wet Detention Basin

Constructed Wetland

Detention Basin/Sand Filter

Porous Pavement Detention

SQDV
Porous Landscape Detention

Infiltration Basin

Infiltration Trench

Media Filter

Proprietary Control Measures

BMP fact sheets for Treatment Control BMPs from the CASQA New Development Handbook
are presented for guidance in Exhibit A-7.II. These fact sheets include specific design criteria
established to ensure effective implementation of the required Treatment Control BMPs.

Regional or Watershed Programs

For the Santa Ana Regional Board area, if a regional or watershed-based program is selected,
the regional or watershed BMPs selected must be designed to have the capacity to treat more
than the cumulative volume (or flow rate) of runoff from all new development or significant
redevelopment projects included in the regional or watershed plan. More detailed analysis
(such as detailed planning and modeling) should be employed and cross-jurisdictional issues

City of Lake Forest
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must be clearly defined and coordinated (see DAMP Section 7 and Section 7.11. 3.3.3 for a
more detailed discussion of the applicability of regional or watershed programes).

Regional and/or watershed management programs, as described in this Local WQMP, are not
allowed within the San Diego Regional Board permit area. However, under certain conditions
within the San Diego Regional Board permit area, offsite shared controls can be considered.

Interim Hydromodification Controls
(Applicable in the San Diego Region beginning December 16, 2010 until the Model WQMP and
Hydromodification Plan for Orange County are adopted)

On December 16, 2010, Interim Hydromodification Control requirements, as required in
Section F.1.h.(5) of the San Diego Region Fourth Term MS4 Permit, became effective. The City
will apply these Interim Hydromodification Control (IHC) requirements to all priority projects
in the San Diego Region until such time as the Hydromodification Management Plan for the
San Diego Region of Orange County is adopted for implementation in December of 2011. A
Copy of the City’s Interim Hydromodification BMP Sizing Tool Technical Guidance
Document, as well as the City’s IHC BMP Sizing Tool can be found on the City’s website at:
http:/ /www.lakeforestca.gov/services/forms.asp. A copy of the Technical Guidance
Document is also provided in Exhibit A-7.III of this LIP.

Within the Santa Ana Region of Orange County, hydromodification control will be a function
of the Model WQMP which is anticipated to be adopted in May of 2011.

A-7.5 Post Construction BMP Inspection and Verification

The City will conduct verifications to assure that implementation and appropriate
maintenance described in the WQMP is taking place at structural and non-structural BMPs
during the post construction phase. Assessment of BMP effectiveness will take place during
verification. Verification of BMP implementation and ongoing maintenance will be conducted
by inspection, self-certifications, surveys, or other equally effective approaches, in compliance
with the Fourth Term MS4 requirements. A summary of the inspections conducted and any
assessments of effectiveness will be provided in the annual Program Effectiveness
Assessment, within Section C-9, Existing Development.

An inventory of approved WQMPs has been developed and will be included as part of Section
A-9, Existing Development, of this LIP.

A-7.6 Education and Training

To assist responsible City and contract staff in understanding the New
Development/Significant Redevelopment Program, annual training sessions will be
conducted. In addition to Permittee sponsored training, staff may also attend training
seminars or workshops related to general water quality and stormwater management during
construction, conducted by other organizations.
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A-7.8.1 Training Modules

Two training modules have been prepared that cover different aspects of the New
Development/Significant Redevelopment Program. These modules are provided in DAMP
Appendix B-7.

New Development/Significant Redevelopment Program Management (DAMP Appendix B,
Exhibit B-7.I)

This training module is for Permittee Stormwater Program managers and the managers of a
Permittee’s planning and building departments. It provides an overview of the Stormwater
Program as it pertains to a Permittee’s General Plan, the preparation and review of
environmental documents (Initial Studies, Environmental Impact Reports, Environmental
Impact Statements, Negative Declarations, Mitigated Negative Declarations, etc.), conditions
of approval for projects, the review of WQMPs, plan check, and permit closeout. The training
module also briefly describes a Permittee’s responsibility for verifying and inspecting
permanent BMPs and for assessing the effectiveness of the New Development/Significant
Redevelopment program element.

Project Planning and Design: Environmental Review, Planning and Permitting, and WQMP
Development (DAMP Appendix B, Exhibit B.7.II)

This training module is targeted to planners, plan checkers, developers and engineers, and
will address: the laws and regulations applicable to new development/significant
redevelopment; the connection between new development/significant redevelopment and
water quality; how to review and prepare California Environmental Quality (CEQA)
compliance documents with regard to stormwater/urban runoff effects, how to develop and
review a WQMP; and how to design and incorporate into a project Source Control, Site Design
and Treatment Control BMPs to minimize impact to receiving waters.

A-7.8.2 Record Keeping

Records of training provided to City staff will be maintained to allow a determination of:
e  Which staff require which training;

e  When training sessions were conducted;

e Compliance with the permit requirements.

In addition to the Permittee-sponsored training, City staff may also attend various other
workshop or training events as they take place throughout the year. These types of events
may include local or national organization sponsored training.

A-7.9 Program Effectiveness Assessment (PEA)

The City will prepare an annual PEA (see DAMP Appendix C-7). This report will provide the
basis for evaluating the City’s efforts towards the reduction of pollutants from new
development and significant redevelopment. The PEA will demonstrate a commitment to
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pollution prevention and source reduction processes in new development/redevelopment
projects in the City. The annual PEA will include:

e Changes made to the General Plan, CEQA and development review processes;
¢ Information on WQMPs approved and verified by the City;

e Documentation of training received by the City staff.

City of Lake Forest
Local Implementation Plan (LIP) December 16, 2010
New Development/Significant Redevelopment A-7-21



Exhibit A-7.1

WOMP Template/User Guide




Water Quality Management Plan (WQMP)
Template/User Guide

Introduction

The preparation of a development project WQMP is a requirement of the City’s Urban
Runoff Management Program. This program was developed by the City to comply with
State and Federal regulations to control and eliminate runoff pollution into receiving
waters such as creeks, lakes and the ocean. In any case where a WQMP is required, a
draft WQMP must be submitted with the application for a development permit. In this
initial phase of development approval, the structural BMPs are the principal element of
concern. Therefore, the concept grading plan as part of the initial development
application must clearly show all proposed structural BMPs in conformance to Section 7
herein. The draft WQMP submitted at that time must address all aspects related to the
determination of the structural BMPs. Other aspects may be considered later in the final
WQMP document that must be submitted for review and approval prior to grading or
building permit approval.

This template is to be used in preparing WQMPs for development projects in the City of
Lake Forest. The template is a simplified document that generally follows the structure of
the more comprehensive Orange County Drainage Area Management Plan (DAMP) and
the City’s Local Implementation Plan (LIP) for water quality. Therefore, the Orange
County DAMP and the City’s LIP should be used as a reference when more specific
guidance is necessary. The City requires Project WQMPs to be prepared using the
guidelines set forth in the Model WQMP, provided in DAMP, Section 7, Exhibit 7.11.
The LIP can be accessed by contacting the City Public Works Department. The Orange
County DAMP can be reviewed at www.ocwatersheds.com. Another useful reference
document is the California Stormwater Quality Association New development and
Redevelopment handbook. The handbook is available at www.cabmphandbooks.com.
This handbook provides direct and practical in-depth information in all areas related to
developing a WQMP. In general, the DAMP and LIP summarize the regulations, and the
handbook explains ways to attain conformance to the regulations.

It is recommended that project applicants follow this WQMP template as much as
possible, as it will help facilitate preparation and the corresponding City review process.
However, use of this specific template is not required.

Determination of Need/Extent of WQMP

Most types of projects require a WQMP, and requirements are more extensive for
certain types of projects. Any application for a project that requires discretionary action
and includes a precise plan of development (Site Development Permit, Use Permit or
Variance Permit), requires a WQMP to be submitted with the initial development permit
application. Further, any project involving construction and installation of facilities for the
conveyance of liquids other than stormwater, potable water, reclaimed water or domestic
sewage, are required to submit a WQMP with the application for a project. There are
also some types of projects that are considered “Priority Projects”, which require a
WQMP to be submitted regardless of the type of application, as listed in the following
table:


http://www.ocwatersheds.com/
http://www.cabmphandbooks.com/

Proposed Project Includes: Yes No

1. Projects that create 10,000 square feet or more of impervious surface

2. Automotive repair shops (SIC codes 5013, 5014, 5541, 7532-7534,
and 7536-7539)

3. Restaurant involving development of 5,000 square feet or more
including parking areas (SIC code 5812)

4. Hillside developments that create 5,000 square feet or more of
impervious surface in areas with known erosive soil conditions or
involving grading on a natural slope of 25 percent greater

5. Projects that create 2,500 square feet or more of impervious surface
located within, directly adjacent to (within 200 feet), or discharging
directly to receiving water within Environmentally Sensitive Areas®.

6. Parking lot area of 5,000 square feet or more, or with 15 or more
parking spaces, and potentially exposed to urban runoff

7. For San Diego Region - Streets, roads, highways, and freeways that
would create a new paved surface that is 5,000 square feet or greater

For Santa Ana Region — Streets, roads, highways and freeways of
5,000 square feet or more of paved surface shall incorporate USEPA
guidance, “Managing Wet Weather with Green Infrastructure: Green
Streets” in a manner consistent with the maximum extent practicable.

8. For Santa Ana Region — All significant redevelopment projects,
where significant redevelopment is defined as the addition or
replacement of 5,000 or more square feet of impervious surface on
an already developed site

9. Retail gasoline outlets 5,000 square feet or more with projected
Average Daily Traffic (ADT) of 100 or more vehicles per day

 For definitions of “Significant Redevelopment for the San Diego and Santa Ana Regional Board permit
areas see Section A-7.3.1 of this LIP”

Environmentally Sensitive Areas are shown in maps in Section A-1 of this LIP.

Further details of required WQMP components can be reviewed in Appendix A-7 of the
City’s LIP or Section 7.11-1.0 of Exhibit 7.1l of the Orange County DAMP,OC Model
WOMP .

How to Use this Template

This template was created in Microsoft Word and should be edited using Microsoft Word
98 or later version or a compatible program. To use this template simply rename and
save this file to your computer and begin editing. Prior to submitting the WQMP for City
review, add all necessary figures and attachments, complete the table of contents, and
convert all text to black text.

This template is an outline of a WQMP. It also provides directions for completing the
WQMP, as well as text and tables to assist you in the WQMP preparation. These
different elements of the template are identified in different colors of text as described
below.


http://www.ocwatersheds.com/StormWater/PDFs/2003_DAMP/2003_DAMP_Exhibit_7_II_Model_WQMP_Text.pdf
http://www.ocwatersheds.com/StormWater/PDFs/2003_DAMP/2003_DAMP_Exhibit_7_II_Model_WQMP_Text.pdf

. The Black text is intended to provide language to be incorporated into your
WQMP (it can remain as part of your WQMP submittal).

. The Red text includes instructions and notes. Please insert the required
information and delete all Red text from the final document.
. The Blue text identifies required information that may or may not be applicable to

the project. If applicable, edit the Blue text as necessary for applicability and
project specifics. If not applicable, delete the Blue text.

Purpose of the WQMP

The main purpose of the Water Quality Management Plan (WQMP) is to identify the
potential development hydrologic and water quality impacts that could result from a
project and to specify the Best Management Practice (BMP) measures that will be
incorporated into the project reduce or eliminate identified impacts to the maximum
extent practicable.



Water Quality Management Plan (WQMP)

for:

Insert Project Name

Insert Project Address Insert City Name

Insert APN, Tract Numbers, City Project Number, and Permit
Numbers (as available)

Prepared for:

Insert Owner/developer
Address City, State, Zip, Telephone number, Email address

Prepared by:

Insert Engineer/Consultant Company Name
Contact Person Address City, State, Zip Telephone number, Email address

Insert Date



Owner’s Certification Water Quality Management Plan (WQMP)

Insert Project Name:
Insert Tract/Parcel Map Number:

This Water Quality Management Plan (WQMP) has been prepared for Owner/Developer
Name. The WQMP is intended to comply with the requirements of the City of Lake
Forest Urban Runoff Management Program and Stormwater Ordinance, as well as the
Municipal Stormwater Permit which requires the preparation of WQMPs for priority
development projects.

The undersigned, while it owns the subject property, is responsible for the
implementation of the provisions of this WQMP. The undersigned will ensure that this
plan is carried out and amended as appropriate to reflect up-to-date conditions on the
site consistent with the current City of Lake Forest Urban Runoff Management Program
and the intent of the NPDES/MS4 Permit for Waste Discharge Requirements as
authorized by the State and EPA. Once the undersigned transfers its interest in the
property, its successors-in-interest shall bear the aforementioned responsibility to
implement and amend the WQMP. An appropriate number of approved and signed
copies of this document shall be available on the subject site in perpetuity.

To be completed by the Owner or Developer.

Signed:

Name:

Title:

Company:

Address:

Telephone #:

Date:

Email Address:
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Section 1 Project
Description

Complete the following table.

1. Detailed development description: Please include a detailed development project
description. The description should include the proposed structure/s to be removed and/or
built on the property including external hardscape areas, garages, property yard drains,
stormdrains system, drainage lines, landscape areas, retaining walls, pools/spas and other
external features.

2. Project location and site address: Provide the project location and site address

3. Property size: Describe the size of the property parcel and the size of proposed
development project in acres and sq ft.

4. Existing use: Describe the existing use of site.

5. Type of development: Describe the type of development such as residential, commercial,
etc.

6. Impervious/pervious surface areas: Describe the existing and final developed impervious
and pervious surface areas in acres and sq ft. Calculate and describe the increase or
decrease in impervious area for existing versus the final developed condition.

7. Property ownership: Describe the property Ownership — is it a private development,
planned community with a homeowners association, is any infrastructure planned to be
transferred to City.

8. Other: Include any other relevant details about the project.

Section 2 Project Location Map
The location of the project site is illustrated in Figures 2.1 and 2.2.

Insert a local vicinity map and provide the Thomas Bros. Map number.

Section 3 Project Site Assessment

This project site assessment section provides important information that is used when
considering the potential water quality and hydrologic impacts that could be caused by
the proposed project. This information is important when considering the appropriate
BMPs to reduce identified potential impacts as well as when developing measures to
reduce those impacts.

Complete the following table.

1. Zoning and land use designation: Provide the zoning and land use designation.




Existing and proposed drainage: Describe the existing and proposed drainage of site and
surrounding property.

Will the drainage system be modified by the development? Answer Yes or No. If Yes,
please describe.

Will drainage coincide with City’s system or flow to a creek or ocean? Answer Yes or
No. If Yes, please describe.

Watershed and receiving waters: Include the name of the watershed and receiving
waters referencing the City’s Urban Runoff Management Program or Water Quality
Environmentally Sensitive Areas map available at the Counter or at County Stormwater
Program .

303(d) listed receiving waters: Identify receiving waters that this project drains to
that are listed on the most recent Clean Water Act 303(d) and list pollutants for
which the receiving waters are impaired (the 303(d) list can be found at the SWRCB

website: 303(d) List

Total Maximum Daily Loads (TMDLSs): Identify applicable pollutant Total Maximum Daily
Loads (TMDLs). See also TMDLs.

Environmentally Sensitive Areas (ESAs) and/or Areas of Special Biological
Significance (ASBS): Identify the Environmentally Sensitive Areas (ESAs) and/or Areas of
Special Biological Significance (ASBS) the project is either located in or in close proximity
to as shown on the ESA Watershed Maps. San Diego Creek Watershed Map; Aliso Creek

Watershed Map

9. Soil type(s) and condition: Describe the site’s soil type(s) and condition.

Section 4 Pollutants of Concern

This section of the water quality management plan identifies primary and secondary
pollutants of concern. Pollutants of concern are those that are anticipated to be
generated by the proposed project. Pollutants of concern are differentiated between
primary and secondary depending on the condition of downstream receiving waters. |If
the project will drain to a receiving water that is impaired for a pollutant anticipated from
that project, that pollutant is a primary pollutant of concern. Pollutants frequently
identified on the 303(d) list of California impaired water bodies include metals, nitrogen,
nutrients, indicator bacteria, pesticides and trash (see 303(d) List). In some cases, there
may be specific conditions (i.e. other known water quality problems) that warrant
identifying an anticipated pollutant as a primary pollutant of concern. If there is no
corresponding impairment or other water quality problem in the receiving waters for an
anticipated pollutant, the pollutant is a secondary pollutant of concern.

Complete the following table.

1. Project categories and features: Identify the project categories and features from
Table 7.11-2 of Orange County DAMP, Exhibit 7.11, that apply to this project. (See Exhibit
7.1

2. Primary pollutants of concern: List the anticipated pollutants for the project (identified
using Table 7.11-2) that have also been identified in 303(d) as causing impairment of
receiving waters.



http://www.ocwatersheds.com/StormWater/documents_damp_section7.asp
http://www.ocwatersheds.com/StormWater/documents_damp_section7.asp
http://www.swrcb.ca.gov/tmdl/303d_lists.html
http://www.ocwatersheds.com/watersheds/tmdls.asp
http://www.ocwatersheds.com/StormWater/PDFs/2003_Appendix_A/2003_Appendix_A_1_Exhibits_ESA_Maps/2003_F.jpg
http://www.ocwatersheds.com/StormWater/PDFs/2003_Appendix_A/2003_Appendix_A_1_Exhibits_ESA_Maps/2003_J.jpg
http://www.ocwatersheds.com/StormWater/PDFs/2003_Appendix_A/2003_Appendix_A_1_Exhibits_ESA_Maps/2003_J.jpg
http://www.swrcb.ca.gov/tmdl/303d_lists.html
http://www.ocwatersheds.com/StormWater/documents_damp_section7.asp
http://www.ocwatersheds.com/StormWater/documents_damp_section7.asp

3. Secondary pollutants of concern: List all other anticipated pollutants for the project
(identified using Table 7.11-2).

4. Project water quality analyses: Provide information from any completed CEQA
documents, site approvals, permits or analyses related to project’s potential pollutants and
environmental impacts.

5. Project watershed information: Provide information from any relevant watershed planning
documents (i.e. biological assessments, City’s general plan) regarding water quality
problems on or downstream of the project site, and relevant plans, policies, or water quality
improvement projects.

Section 5 Hydrologic and Geotechnical Conditions
of Concern/Drainage Report

This section of the water quality management plan identifies hydrologic and geotechnical
conditions of concern related to the proposed project. Hydrologic or geotechnical
conditions of concern are identified through a review of on-site and downstream
drainage paths. If the proposed project would cause or contribute flows to problems
along on-site or downstream drainage paths, these problems or future problems are
considered conditions of concern. Conditions of concern can include problems such as
flooding, erosion, scour, and other impacts that can adversely affect channel and habitat
integrity.

In order to identify conditions of concern, a comprehensive understanding of flow
volume, rate, duration, energy, and peak flow is necessary. Often, a formal drainage
study is necessary which considers the project area’s location in the larger watershed,
topography, soil and vegetation conditions, percent impervious area, natural and
infrastructure drainage features, and any other relevant hydrologic and environmental
factors. As part of the study, the drainage report includes:

o Field reconnaissance to observe downstream conditions

e Computed rainfall and runoff characteristics including a minimum of peak flow
rate, flow velocity, runoff volume, time of concentration and retention volume

o Establishment of site design, source control and treatment control measures to
be incorporated and maintained to address downstream conditions of concern

If the downstream channel(s) is fully natural or partially improved with a significant
potential for erosive conditions or alteration of habitat integrity to occur as a result of
upstream development, a drainage study report, prepared by a registered civil engineer
in the State of California, with experience in fluvial geomorphology and water resources
management is required to be included in the WQMP. The drainage report may be
referenced and a detailed summary provided that addresses the items above.

If a drainage report is required, use the following paragraph:

A drainage report was prepared for the proposed project by insert name of engineer, as
required by the City, and is included as Attachment B. A summary of the drainage report
is provided below. Complete the table and provide a detailed summary after the table of
the required elements of the drainage report bulleted above.




If a drainage report is not required, use the following paragraph:

A drainage report was not prepared for the proposed project; however, a State of
California registered civil engineer (insert name of engineer and engineering firm)
reviewed the project for potential conditions of concern. The following is a summary of
that review.

If a geotechnical report was required, also include the following sentence:

A geotechnical report was also prepared for the proposed project by insert name of
engineer, as required by the City, and is included as Attachment C.

Complete the following table.

1. Project location: Describe the project’s location within the larger watershed perspective.

2. Topography, soil and vegetation: Describe topography, soil and vegetation conditions of
the project site.

3. Impervious area: Provide percent impervious area on existing site and percent after
development.

4. Drainage features: Describe natural and infrastructure drainage features.

5. Relevant hydrologic and environmental factors: Include other relevant hydrologic and
environmental factors either on-site, in the project’s vicinity, adjacent property or
downstream of the site such as sensitive biological areas, areas prone to flooding, areas
with erosion problems, etc.

6. Proposed hydrologic conditions: Summarize changes in the hydrologic system resulting
from proposed development (i.e. increased runoff volume, reduced infiltration, increased
flow frequency).

7. Significant impact on downstream channels and habitat integrity: Identify any
changes resulting from the project that will have significant impact on downstream channels
and habitat integrity. If off-site flows will be increased, this assessment requires a review of
downstream areas. Areas with existing or future potential for flooding, erosion, and/or scour
should be discussed.

8. Project hydrology analyses: Provide information from any previous analyses related to
project’s potential hydrologic impacts such as reports prepared for previous CEQA
documents, site approvals, or permits.

9. Project watershed information: Provide information from any relevant watershed
planning documents (i.e. drainage master plans, City’s general plan) regarding hydrologic
problems on or downstream of the project site, and relevant plans, policies, or water quality
improvement projects.

Hydrology Report Summary (include if applicable)

Provide a detailed summary of the required elements of the drainage report including a
table of pre- and post-development peak flow rate, flow velocity, runoff volume, time of
concentration and retention volume.




Section 6 Best Management Practices (BMPs)

Minimizing a development’'s effects on water quality and the environment can be most
effectively achieved by using a combination of BMPs which include Site Design, Source
Control and Treatment Control measures. These design and control measures employ a
multi-level strategy. The strategy consists of. 1) reducing or eliminating post-project
runoff; 2) controlling sources of pollutants; and 3) treating stormwater runoff before
discharging it to the stormdrain system or to receiving waters.

This WQMP and the proposed BMPs for the proposed project have been developed to
minimize drainage impacts identified in Section 5 and the introduction of pollutants
identified in Section 4 into the municipal stormdrain system and/or ultimate drainage
receiving water body.

For more detailed information on the use and design of BMPs please see the California
Stormwater Quality Association New development and Redevelopment handbook. The
handbook is available at www.cabmphandbooks.com. Additional information is also
available in the City’s LIP.

6.1 Site Design BMPs

The most effective means of avoiding or reducing water quality and hydrologic impacts is
through incorporation of measures into the project design. These measures should be
taken into consideration early in the planning of a project as they can affect the overall
design of a project.

The design of the proposed project has considered and incorporated site design
concepts as described below.

Complete the following tables. Describe in detail how your project incorporates each of
the concepts below (or provide an explanation as to why your project could not
incorporate the concept). All concepts should be considered and incorporated where
practicable. For more information, please refer to the City’s LIP.

SITE DESIGN CONCEPT 1: MINIMIZE STORMWATER RUNOFF, MINIMIZE
PROJECT’'S IMPERVIOUS FOOTPRINT AND CONSERVE NATURAL AREAS

1. Minimizing impervious footprint: Describe how your project minimizes impervious
footprint.

2. Conservation of natural areas: Describe where and how your project conserves natural
areas.

3. Use of permeable paving or other surfaces: Your project should include construction of
low-traffic areas with open-jointed paving materials or permeable surfaces. Describe where
these techniques have been implemented.




Designing to minimum widths necessary: Streets, sidewalks and parking lot aisles
should be designed to the minimum widths necessary, while complying with ADA
regulations and other life safety requirements. Please verify that minimum widths have
been implemented and provide an explanation where they are not.

Incorporation of landscaped buffers: If the project has private streets, incorporation of
landscaped buffer areas between sidewalks and streets should be provided. Please
describe where this has been incorporated.

Reduced street widths: Your project should include reduced street widths where off-
street parking is available. (Street widths must still comply with life safety requirements for
fire and emergency vehicle access.) Please describe if this conditions applies and where it
has been incorporated.

Maximize canopy interception: Describe how your project maximizes landscaping
canopy interception of precipitation.

Use of native or drought tolerant trees/shrubs: Describe how your project maximizes
water conservation by preserving existing native trees/shrubs and planting additional
native or drought tolerant trees/shrubs.

Minimizing impervious surfaces in landscaping: Describe how your project minimizes
the use of impervious surfaces in the landscape design.

10.

Use of natural drainage systems: Describe how your project uses natural drainage
systems.

11.

Low flow infiltration: Your project should use perforated pipe or gravel filtration pits for
low flow infiltration, where applicable and practicable. However, projects must also comply
with hillside grading ordinances that limit or restrict infiltration of runoff. Please describe
any low flow infiltration features of the project or reasons for not including them.

12.

Onsite ponding areas or retention facilities: Your project should include onsite ponding
areas or retention/detention facilities, where applicable and practicable.

13.

Other site design features: Describe any other site design features that are incorporated
into the project.

SITE DESIGN CONCEPT 2: MINIMIZE DIRECTLY CONNECTED IMPERVIOUS
AREAS (DCIAS)

1. Draining rooftops into adjacent landscaping: Your project should drain rooftops into
adjacent landscaping prior to discharging to the stormdrain. Please describe where this
features have been implemented and if it has not, explain why.

2. Draining to adjacent landscaping: Your project should drain impervious sidewalks,

walkways, trails, and patios into adjacent landscaping. Please describe where these
features have been implemented and if it has not, explain why.




Vegetated drainage swales: Vegetated drainage swales should be used were possible in
lieu of underground piping or imperviously lined swales. Please describe where these
features have been implemented and if it has not, explain why.

Site drainage system: Where practicable, your project should use one or a combination
of the following systems for its drainage: rural swale system, urban curb/swale system,
dual drainage system, or other comparable design concepts. (for further guidance, see
Start at the Source [1999]) Please describe how these types of systems are incorporated
into the site’s drainage and if not, explain why.

Residential driveways: Your project should use one of the following features for design of
residential driveways: shared access, flared driveways, wheel strips, or drain driveway into
adjacent landscaping. Please describe what feature is incorporated and if none, explain
why.

Residential parking areas: Your project should use the following features for design of
residential parking areas:
e Uncovered temporary or guest parking on private residential lots paved with
permeable surface; and
e Drainage into landscaping prior to discharging to the municipal stormdrain system.
Please describe how these features are incorporated and if not, explain why and any
comparable design concepts incorporated.

Non-residential parking areas: Your project should use the following features for design
of non-residential parking areas:

e Incorporate landscape areas into the drainage design; and

e Construct overflow parking constructed with permeable paving.
Please describe how these features are incorporated and if not, explain why and any
comparable design concepts incorporated.




6.2 Source Control BMPs

Source Control BMPs are measures focusing on reducing or eliminating post-project
runoff and controlling sources of pollutants. Source Control BMPs must be included in all
projects and can be represented in structural measures such as landscape, irrigation,
signage considerations, materials, and design of areas; and non-structure measures
such as requirements, cleaning, education, and maintenance.

Complete the following table. Indicate Y (Yes — included) or N (No — not included) in the
Included box for the listed BMPs. If not included or not applicable, provide an
explanation. If included, provide a specific description in sections following the table.
Include frequency of implementation and responsible party.

Table 6.1 Source Control Non-Structural BMPs

Number BMP and Objective Included

Routine Non-Structural BMPs (numbers correspond to those in City’'s WQMP)

N1 Education for Property Owners, Tenants and Occupants: Practical
informational materials are provided to residents, occupants, or tenants to
increase the public’'s understanding of stormwater quality, sources of pollutants,
and what they can do to reduce pollutants in stormwater.

Explanation/Description: Add either explanation if not included or detailed
description if included. Include educational materials as Appendix A.

YIN

N2 Activity Restrictions: Rules or guidelines for developments are established
within appropriate documents (i.e. CC&Rs, lease terms, etc.) which prohibit
activities that can result in discharges of pollutants.

Explanation/Description: Add either explanation if not included or detailed
description if included.

Y/N

N3 Common Area Landscape Management: Specific practices are followed and
ongoing maintenance is conducted to minimize erosion and over-irrigation,
conserve water, and reduce pesticide and fertilizer applications.

Explanation/Description: Add either explanation if not included or detailed
description if included.

Y/N

N4 BMP Maintenance: In order to ensure adequate and comprehensive BMP
implementation, all responsible parties are identified for implementing all non-
structural BMPs and for structural BMPs, cleaning, inspection, and other
maintenance activities are specified including responsible parties for conducting
such activities.

Explanation/Description: Add either explanation if not included or detailed
description if included.

Y/N

N5 Title 22 CCR Compliance: Hazardous waste is managed properly through
compliance with applicable Title 22 regulations.

Explanation/Description: Add either explanation if not included or detailed
description of applicable requirements and compliance activities if included.

YIN




N6

Local Water Quality Permit Compliance: The project complies with water quality
permits issued by the City to ensure clean stormwater discharges.
Explanation/Description: Add either explanation if not included or detailed
description of permit conditions and compliance activities if included.

Y/N

N7

Spill Contingency Plan: A Spill Contingency Plan is implemented to ensure that
spills are managed properly by requiring stockpiling of cleanup materials,
notification of responsible agencies, disposal of cleanup materials, documentation,
etc.

Explanation/Description: Add either explanation if not included or detailed
description if included.

Y/N

N8

Underground Storage Tank Compliance: Because of the known or potential
presence of underground storage tanks (USTs) on the project site, applicable UST
regulations apply and are adhered to in order to avoid harm to humans or the
environment. Explanation/Description: Add either explanation if not included or
detailed description if included.

Y/N

N9

Hazardous Materials Disclosure Compliance: Because hazardous materials or
wastes will be generated, handled, transported, or disposed of in association with

the project, measures are taken to comply with applicable local, state, and federal
regulation to avoid harm to humans and the environment. Explanation/Description:
Add either explanation if not included or detailed description if included.

YIN

N10

Uniform Fire Code Implementation: The project includes a hazardous material
storage facility or other area regulated by Article 80 and therefore implements
measures to comply with this section of the Uniform Fire Code.

Explanation/Description: Add either explanation if not included or detailed
description if included.

YIN

N11

Common Area Litter Control: Trash management and litter control procedures
are specified, including responsible parties, and implemented to reduce pollution
of drainage water.

Explanation/Description: Add either explanation if not included or detailed
description if included.

Y/N

N12

Employee Training: Practical informational materials and/or training are provided
to employees to increase their understanding of stormwater quality, sources of
pollutants, and their responsibility for reducing pollutants in stormwater.

Explanation/Description: Add either explanation if not included or detailed
description if included.

Y/N

N13

Housekeeping of Loading Docks: Cleaning and clean up procedures are
specified and implemented for loading dock areas to keep the area free for
pollutants and reduce associated pollutant discharges.

Explanation/Description: Add either explanation if not included or detailed
description if included.

Y/N

N14

Drainage Facility Inspection: Inspection procedures, schedules, and
responsibilities are established for drainage facilities to ensure regular cleaning,
inspection, and maintenance.

Explanation/Description: Add either explanation if not included or detailed

Y/N




description if included.

N15

Street Sweeping Private Streets and Parking Lots: Street sweeping frequency
and responsible parties are identified and regular sweeping is conducted to reduce
pollution of drainage water.

Explanation/Description: Add either explanation if not included or detailed
description if included.

YIN

N17

Retail Gasoline Outlets: Specific operational and maintenance BMPs are
implemented to the extent feasible to reduce potential for pollutant discharge from
wash off by runoff, leaks, and spills.

Explanation/Description: Add either explanation if not included or detailed
description if included. Include educational materials as Appendix A.

Y/N

Number

BMP and Objective

Included

Source Control Structural BMPs (numbers correspond to the California BMP Handbook)

SC-10

Site Design and Landscape Planning: Landscape planning methodologies are
incorporated into project design to maximize water storage and infiltration
opportunities and minimize surface and groundwater contamination from
stormwater.

Explanation/Description: Add either explanation if not included or detailed
description if included.

Y/N

SC-11

Roof Runoff Controls: Direct roof runoff away from paved areas and to
pervious areas, cisterns, infiltration trenches, and/or storage areas for reuse to
reduce total volume and rate of site runoff and retain pollutant on site.

Explanation/Description: Add either explanation if not included or detailed
description if included.

Y/N

SC-12

Efficient Irrigation: Project plans include application methods to minimize
irrigation water discharged into stormwater drainage systems.

Explanation/Description: Add either explanation if not included or detailed
description if included.

YIN

SC-13

Stormdrain System Signs: Stencils or affixed signs a placed adjacent to
stormdrain inlets to prevent waste dumping at stormdrain inlets.
Explanation/Description: Add either explanation if not included or detailed
description if included.

Y/N

SC-20

Pervious Pavements: Porous concrete or asphalt, blocks with pervious spaces
or joints, or grass or gravel surfaces are employed to reduce runoff volume and
provides treatment.

Explanation/Description: Add either explanation if not included or detailed
description if included.

YIN




SC-21

Alternative Building Materials: Specialized building materials are employed
that have lower potential to leach pollutants, and reduce need for future painting
or other pollutant generating maintenance activities. For example, some treated
wood contains pollutants that can leach our to the environment and some metal
roofs and roofing materials result in high metal content in runoff.

Explanation/Description: Add either explanation if not included or detailed
description if included.

YIN

SC-30

Fueling Areas: Project plans are developed for cleaning, spill cleanup,
containment, leak prevention, and incorporation of design to reduce rain and
runoff that could come in contact with fueling areas.

Explanation/Description: Add either explanation if not included or detailed
description if included.

YIN

SC-31

Maintenance Bays and Docks: Project design incorporates measures to cover
or otherwise eliminate run-on and off from bays and docks, and direct
connections to stormdrain are eliminated.

Explanation/Description: Add either explanation if not included or detailed
description if included.

YIN

SC-32

Trash Enclosures: Trash storage areas are covered and enclosed to prevent
introduction of trash and debiris to site runoff.

Explanation/Description: Add either explanation if not included or detailed
description if included.

Y/N

SC-33

Vehicle and Equipment Washing Areas: Designated wash areas or facilities are
contained and wash water is reused, treated, or otherwise properly disposed of.
Explanation/Description: Add either explanation if not included or detailed
description if included.

Y/N

SC-34

Outdoor Material Storage Areas: Outdoor storage areas for materials containing
pollutants, especially hazardous materials, are covered and enclosed, on
impervious surfaces, and include secondary containment when applicable.
Explanation/Description: Add either explanation if not included or detailed
description if included.

Y/N

SC-35

Outdoor Work Areas: Outdoor work areas are covered, contained, and treated as
necessary to reduce opportunity of pollutants from work activities to enter
stormwater.

Explanation/Description: Add either explanation if not included or detailed
description if included.

Y/N

SC-36

Outdoor Processing Areas: Outdoor processing areas are covered, contained,
and treated as necessary to reduce opportunity of pollutants from work activities to
enter stormwater.

Explanation/Description: Add either explanation if not included or detailed
description if included.

YIN




6.3 Treatment Control BMPs

Treatment control BMPs utilize treatment mechanisms to remove pollutants that have
entered stormwater runoff and consist of public domain BMPs (identified in the following
table with as TC-##) and manufactured or proprietary BMPs (identified in the following
table with as MP-##). BMP numbers correspond to the California BMP Handbook.

The following table identifies the treatment control BMPs included in the proposed

project.

Complete the following table. Indicate Y (Yes — included) or N (No — not included) in the
Included box for the listed BMPs. If not included or not applicable, provide an
explanation. If included, briefly state the location(s).

Table 6.2 Treatment Control BMPs

Number

BMP and Objective

Included

Infiltration

TC-10

Infiltration Trench: A long narrow rock filled trench with no outlet receives water
and stores it until it infiltrates into the underlying soil. Its effective are removing
most pollutants but can get clogged with sediment.

Explanation/Description: If not included, provide explanation. If included, describe
location and design.

Y/N

TC-11

Infiltration Basin: A shallow impoundment designed to capture and hold
stormwater until it infiltrates into underlying soil. Effective at removing most
pollutants but requires large areas and may be constrained by soil types.

Explanation/Description: If not included, provide explanation. If included, describe
location and design.

Y/N

TC-12

Retention/Irrigation: Stormwater is captured in cistern, basin, trench, or other
storage area and is subsequently used for irrigation of site landscaping.

Explanation/Description: If not included, provide explanation. If included, describe
location and design.

Y/N

Detention and Settling

TC-20

Wet Pond: A constructed basin with a permanent pool of water throughout the
year. Differ from wetlands because it is of greater depth. Treats stormwater runoff
by settling and biological uptake.

Explanation/Description: If not included, provide explanation. If included, describe
location and design.

YIN

TC-21

Constructed Wetland: A constructed basin with permanent pool of shallow water
throughout most of year with substantial vegetative coverage.

Explanation/Description: If not included, provide explanation. If included, describe
location and design.

Y/N

TC-22

Extended Detention Basin: A constructed basin with an outlet designed to detain
stormwater for at least 48 hours to allow particles and pollutants to settle.

Y/N




Explanation/Description: If not included, provide explanation. If included, describe
location and design.

MP-20

Wetland: Similar to a constructed wetland but a self contained, manufactured
module with vegetation that mimics natural wetland processes.

Y/N
Explanation/Description: If not included, provide explanation. If included, describe
location and design.

Biofiltration

TC-30

Vegetated Swale: Open, shallow, vegetated channels that collect and slowly

convey runoff through the property. Filters runoff through vegetation, subsaoil

matrix, and/or underlying soils; traps pollutants, promotes infiltration and reduce

flow velocity. Y/N

Explanation/Description: If not included, provide explanation. If included, describe
location and design.

TC-31

Vegetated Buffer Strip: Vegetated surfaces that are designed to treat sheet flow
from adjacent surfaces. Removes pollutants by deceleration, settling, and
infiltration. Y/N
Explanation/Description: If not included, provide explanation. If included, describe
location and design.

TC-32

Bioretention: A soil and plant based filtration strategy that involved capturing
stormwater in depressed landscaped areas. Bioretention practices are flexible
strategies for using landscaping as treatment. Y/N

Explanation/Description: If not included, provide explanation. If included, describe
location and design.

Filtration

TC-40

Media Filter: Usually two-chambered with a pretreatment settling basin and a filter
bed filled with sand or other absorptive filter media.
Y/N
Explanation/Description: If not included, provide explanation. If included, describe
location and design.

MP-40

Media Filter: Similar to constructed media filter but manufactured as self-
contained filtering vaults, units, or cartridges.

Y/N
Explanation/Description: If not included, provide explanation. If included, describe
location and design.

Flow Through Separation

TC-50

Water Quality Inlet: Vaults with chambers including screens, settling areas,
and/or filter media to promote settling and/or separation of pollutants from
stormwater. Y/N

Explanation/Description: If not included, provide explanation. If included, describe
location and design.

MP-50

Wet Vault: A vault with a permanent water pool and internal features to promote
settling and/or separation of pollutants from stormwater.

Y/N
Explanation/Description: If not included, provide explanation. If included, describe
location and design.




MP-51 Vortex Separator: Similar to wet vaults but round and use centrifugal action as
primary separation mechanism.
Y/N
Explanation/Description: If not included, provide explanation. If included, describe
location and design.

MP-52 Drain Inserts: Boxes, trays, or socks with screens or filter fabric and may also
include filter media. They are installed in inlets or catch basins and removal
effectiveness for pollutants is generally low except for large sediment.
Note: Drain inserts cannot be the sole Treatment Control BMP selection for Y/N
Priority Projects.

Explanation/Description: If not included, provide explanation. If included, describe
location and design.

Other

TC-60 Multiple Systems: A system that uses two or more BMPs in series to increase
treatment. Useful when one BMP does not provide sufficient treatment alone.
Y/N
Explanation/Description: If not included, provide explanation. If included, describe
location and design.

6.3.1 SELECTION

Provide a discussion supporting the selection of the proposed treatment control BMPs.
The section should be based on achieving the highest removal possible of the primary
pollutants of concern association with the project. Use Table 7-11-6 provided in DAMP,
Exhibit 7.1, along with the primary pollutants of concern identified in Section 4 of this
WQMP template to select treatment control BMP categories with the highest pollutant
removal efficiencies. Include discussion regarding all BMPs that were considered for the
project, but were not selected with detailed explanation(s) on why they were not feasible
for the project.

6.3.2 SIZING

Sizing is required for all treatment control BMPs to demonstrate that the BMPs will
provide adequate treatment for the flows or volumes of water that will be generated by
the site. Separate sizing calculations and design specifications should be provided for
each individual treatment control BMP and each treatment control BMP location
identified for use in a project. The following information should be included in this section
of the WQMP:

¢ Indicate whether the treatment control BMPs were designed using the
Stormwater Quality Design Volume (SQDV) or the Stormwater Quality Design
Flow (SQDF) — see Section 7 of the City’s LIP and Exhibit 7.1 of the DAMP for
more information.

e Show calculations and provide key design criteria to demonstrate that the
selected BMPs will provide adequate treatment. Please refer to the California
Stormwater Quality Association (CASQA) BMP Handbook for New
Development/Redevelopment or reference www.cabmphandbooks.com.

e Provide cross sections and details, as appropriate.



http://www.cabmphandbooks.com/

6.3.3 LOCATION

Project-based (on-site) structural Treatment Control BMPs should be implemented as
close to pollutant sources as possible to minimize costs and maximize pollutant removal
prior to runoff entering receiving waters.

. Include verbal description of BMP location(s) and describe the relationship/flow
scenario between BMPs if more than one BMP is proposed (e.g. treatment train
concept).

. Refer to the BMP Map.

6.3.4 RESTRICTIONS ON USE OF INFILTRATION BMPS

Restrictions on the use of infiltration BMPs are provided in Section 3.3.4 of the DAMP,
Exhibit 7.11.

Include the following text if no infiltration BMPs are included:
The proposed project does not include infiltration BMPs.

Include the following text regarding restrictions of infiltration BMPs only if you are
proposing an infiltration BMP such as infiltration trench or basin or porous pavement.
Swales, biofilters, buffer strips, detention basins and constructed wetlands are not
considered infiltration BMPs. Describe in detail how your project meets the restrictions.

The proposed project includes infiltration BMPs (BMPs that are designed to primarily
function as infiltration devices) and meets the minimum restrictions on the use of
infiltration BMPs as described below.

No. Condition Yes No
1 Does use of structural infiltration Treatment Control BMPs contribute X
to groundwater quality objectives being surpassed?
Explain:
2 Are pollution prevention and Source Control BMPs implemented at a X
level that protects groundwater quality?
Explain:
3 Do structural infiltration Treatment Control BMPs cause a nuisance or X
pollution (as defined in Water Code Section 13050)?
Explain:
4 Does urban runoff from commercial developments undergo X
pretreatment to remove physical and chemical contaminants prior to
infiltration?
Explain:
5 Are dry weather flows diverted from infiltration devices except for non- X

stormwater discharges authorized according to 40 CFR
122.26(d)(2)(iv)(B)(1)?




Explain:

6 Is the vertical distance from the base of any structural infiltration X
Treatment Control BMP to the seasonal high groundwater mark at
least 10 feet? (Vertical distance criterion may be determined by the

City)
Explain:

7 Does the infiltration soil have adequate physical and chemical X
characteristics to support proper infiltration durations and treatment of
urban runoff for the protection of groundwater?

Explain:

8 Are structural infiltration Treatment Control BMPs used in areas of
industrial activity, light industrial activity or other land uses posing a
threat to water quality?

Explain:

9 Is the horizontal distance between the base of any structural infiltration X
Treatment Control BMP and any water supply well at least 100 feet?
(Horizontal distance criterion may be determined by the City)

Explain:

10 Does any entity implementing a structural infiltration Treatment Control X
BMP also mitigate any groundwater contamination caused by the
infiltration system?

Explain:

Where infiltration Treatment Control BMPs are authorized, their performance has been
evaluated for impacts on groundwater quality.




Section 7 Project Plan and BMP Location Map

Figure 7.1 illustrates the proposed project and the Source Control structural and
Treatment BMPs that will be implemented pursuant to this WQMP. The following
checklist identifies the required information that is included in the BMP map.

Include a BMP project map, 50 scale minimum size, including the elements listed in the
following checklist and complete the checklist.

Included | Requirement

X Legend, north arrow, scale

X Show drainage arrows, and drainage areas

X Entire property on one map (provided sufficient detail is shown)

X Show structures to be constructed and removed

X Show proposed and existing stormdrain systems

X Show all external hardscape surfaces such as walkways, driveways, pools, spas,
patio areas etc.

X Indicate the landscape areas and planters

X Show nearby waterbodies by name, if available

X Identify site outlet and/or connection to municipal stormdrain system

X Identify locations of all source control structural and treatment BMPs on the Map.
Indicate the BMP location using the BMP number.

X Differentiate/identify pervious and impervious surfaces, buildings, activity areas, etc.

X Identify areas of potential soil erosion

Section 8 Stormwater BMP Maintenance

The City does not accept stormwater structural BMPs as meeting the WQMP
requirements standard, unless an Operations and Maintenance (O&M) Plan is prepared
and a mechanism is in place that will ensure ongoing long-term maintenance of all
structural and non-structural BMPs. Select the appropriate Maintenance Mechanism for
your project (delete all others).

The

project will implement the following maintenance

mechanism to ensure ongoing long-term maintenance of all structural and non-structural

BMPs.




1. Public entity maintenance: The City may approve a public or acceptable
guasi-public entity (e.g., the County Flood Control District, or annex to an existing
assessment district, an existing utility district, a state or federal resource agency, or a
conservation conservancy) to assume responsibility for operation, maintenance, repair
and replacement of the BMP. Unless otherwise acceptable to the City, public entity
maintenance agreements shall ensure estimated costs are front-funded or reliably
guaranteed, (e.g., through a trust fund, assessment district fees, bond, letter of credit or
similar means). In addition, the City may seek protection from liability by appropriate
releases and indemnities.

The City shall have the authority to approve stormwater BMPs proposed for
transfer to any other public entity within its jurisdiction before installation. The City shall
be involved in the negotiation of maintenance requirements with any other public entities
accepting maintenance responsibilities within their respective jurisdictions; and in
negotiations with the resource agencies responsible for issuing permits for the
construction and/or maintenance of the facilities. The City must be identified as a third
party beneficiary empowered to enforce any such maintenance agreement within their
respective jurisdictions.

2. Project proponent agreement to maintain stormwater BMPs: The
City may enter into a contract with the project proponent obliging the project proponent
to maintain, repair and replace the stormwater BMP as necessary into perpetuity.
Security or a funding mechanism with a “no sunset” clause may be required. Include
name, Title Company, address and phone number of responsible party.

3. Assessment districts: The City may approve an Assessment District or
other funding mechanism created by the project proponent to provide funds for
stormwater BMP maintenance, repair and replacement on an ongoing basis. Any
agreement with such a District shall be subject to the Public Entity Maintenance
Provisions above.

4, Lease provisions: In those cases where the City holds title to the land in
guestion, and the land is being leased to another party for private or public use, the City
may assure stormwater BMP maintenance, repair and replacement through conditions in
the lease.

5. Conditional development permits: For discretionary projects only, the
City may assure maintenance of stormwater BMPs through the inclusion of maintenance
conditions in the conditional development permit. Security may be required.

6. Alternative mechanisms: The City may accept alternative maintenance
mechanisms if such mechanisms are as protective as those listed above.

8.1 Operation and Maintenance (O&M) Plan

An O&M Plan will be prepared for the proposed project and must be approved by the
City prior to construction approvals, permit close out and issuance of certificates of use
and occupancy. The O&M Plan describes the designated responsible party to manage
the stormwater BMP(s), employee's training program and duties, operating schedule,
inspection and maintenance frequencies, routine service schedule, specific maintenance
activities, copies of resource agency permits, and any other necessary activities. At a
minimum, maintenance agreements shall require the inspection and servicing of all
structural BMPs per manufacturer or engineering specifications. Parties responsible for
the O&M plan shall retain records for at least 5 years. These documents shall be made
available to the City for inspection upon request at any time.



An O&M Plan must be submitted with this WQMP to the City and approved prior to
construction approvals, permit close out and issuance of certificates of use and
occupancy The O&M plan must list all non-structural BMPs, source control BMPs,
structural BMPs and treatment control BMPs listed as applicable to the project in the
WQMP in the following format with information as indicated (insert rows as needed):

Desig- .
nator . Implementation, Maintenance P_erson or Entlty
' BMP Name and BMP Implementation, Lo 1 | with Operation &
Code . . and Inspection Frequency and .
Maintenance, and Inspection Procedures Maintenance
(e.g. N1 Schedule Responsibilit
or SC-1) P y

Non-Structural Source Control BMPs

Structural Source Control BMPs

Treatment Control BMPs

Required Posting

A statement requiring the above table to be laminated and posted in the primary
maintenance worker assembly area(s) related to the project shall be included in the
WQMP.

Required Permits

List any permits required for the implementation, operation, and maintenance of the
BMPs. Possible examples are:

e Permits for connection to sanitary sewer
e Permits from California Department of Fish and Game
¢ Encroachment permits

If no permits are required, a statement to that effect should be made.

Forms to Record BMP Implementation, Maintenance, and Inspection

The form that will be used to record implementation, maintenance, and inspection of
BMPs is attached.




WQMP Operations and Maintenance Log

Designator
Code

Date of
Inspection

Date of
Maintenance

Verified/
Inspected by

Comments




Exhibit A-7.11

BMP Fact Sheets for Source Control BMPs
and
Site Design BMPs




Site Design & Landscape Planning SD-10

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

N N X

Description

Each project site possesses unique topographic, hydrologic, and vegetative features, some of
which are more suitable for development than others. Integrating and incorporating
appropriate landscape planning methodologies into the project design is the most effective
action that can be done to minimize surface and groundwater contamination from stormwater.

Approach

Landscape planning should couple consideration of land suitability for urban uses with
consideration of community goals and projected growth. Project plan designs should conserve
natural areas to the extent possible, maximize natural water storage and infiltration
opportunities, and protect slopes and channels.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations
Design requirements for site design and landscapes planning
should conform to applicable standards and specifications of

agencies with jurisdiction and be consistent with applicable
General Plan and Local Area Plan policies.
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SD-10 Site Design & Landscape Planning

Designing New Installations

Begin the development of a plan for the landscape unit with attention to the following general
principles:

m  Formulate the plan on the basis of clearly articulated community goals. Carefully identify
conflicts and choices between retaining and protecting desired resources and community
growth.

m  Map and assess land suitability for urban uses. Include the following landscape features in
the assessment: wooded land, open unwooded land, steep slopes, erosion-prone soils,
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas,
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban
land use. When appropriate, the assessment can highlight outstanding local or regional
resources that the community determines should be protected (e.g., a scenic area,
recreational area, threatened species habitat, farmland, fish run). Mapping and assessment
should recognize not only these resources but also additional areas needed for their
sustenance.

Project plan designs should conserve natural areas to the extent possible, maximize natural
water storage and infiltration opportunities, and protect slopes and channels.

Conserve Natural Areas during Landscape Planning

If applicable, the following items are required and must be implemented in the site layout
during the subdivision design and approval process, consistent with applicable General Plan and
Local Area Plan policies:

m Cluster development on least-sensitive portions of a site while leaving the remaining land in
a natural undisturbed condition.

m Limit clearing and grading of native vegetation at a site to the minimum amount needed to
build lots, allow access, and provide fire protection.

m Maximize trees and other vegetation at each site by planting additional vegetation, clustering
tree areas, and promoting the use of native and/or drought tolerant plants.

m Promote natural vegetation by using parking lot islands and other landscaped areas.
m Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

m Promote the conservation of forest cover. Building on land that is already deforested affects
basin hydrology to a lesser extent than converting forested land. Loss of forest cover reduces
interception storage, detention in the organic forest floor layer, and water losses by
evapotranspiration, resulting in large peak runoff increases and either their negative effects
or the expense of countering them with structural solutions.

m Maintain natural storage reservoirs and drainage corridors, including depressions, areas of
permeable soils, swales, and intermittent streams. Develop and implement policies and
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Site Design & Landscape Planning SD-10

regulations to discourage the clearing, filling, and channelization of these features. Utilize
them in drainage networks in preference to pipes, culverts, and engineered ditches.

m  Evaluating infiltration opportunities by referring to the stormwater management manual for
the jurisdiction and pay particular attention to the selection criteria for avoiding
groundwater contamination, poor soils, and hydrogeological conditions that cause these
facilities to fail. If necessary, locate developments with large amounts of impervious
surfaces or a potential to produce relatively contaminated runoff away from groundwater
recharge areas.

Protection of Slopes and Channels during Landscape Design
m  Convey runoff safely from the tops of slopes.

m  Avoid disturbing steep or unstable slopes.

m  Avoid disturbing natural channels.

m Stabilize disturbed slopes as quickly as possible.

m Vegetate slopes with native or drought tolerant vegetation.

m  Control and treat flows in landscaping and/or other controls prior to reaching existing
natural drainage systems.

m  Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that
increases in run-off velocity and frequency caused by the project do not erode the channel.

m Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts,
conduits, or channels that enter unlined channels in accordance with applicable
specifications to minimize erosion. Energy dissipaters shall be installed in such a way as to
minimize impacts to receiving waters.

m Line on-site conveyance channels where appropriate, to reduce erosion caused by increased
flow velocity due to increases in tributary impervious area. The first choice for linings
should be grass or some other vegetative surface, since these materials not only reduce
runoff velocities, but also provide water quality benefits from filtration and infiltration. If
velocities in the channel are high enough to erode grass or other vegetative linings, riprap,
concrete, soil cement, or geo-grid stabilization are other alternatives.

m  Consider other design principles that are comparable and equally effective.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and /or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. Ifthe definition applies, the steps outlined under “designing new installations”
above should be followed.
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SD-10 Site Design & Landscape Planning

Redevelopment may present significant opportunity to add features which had not previously
been implemented. Examples include incorporation of depressions, areas of permeable soils,
and swales in newly redeveloped areas. While some site constraints may exist due to the status
of already existing infrastructure, opportunities should not be missed to maximize infiltration,
slow runoff, reduce impervious areas, disconnect directly connected impervious areas.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Stormwater Management Manual for Western Washington, Washington State Department of
Ecology, August 2001.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Roof Runoff Controls SD-11

Design Objectives

B Maximize Ifiltration
¥ Provide Retention
b1 Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

B4 Contain Pollutants

Collect and Convey

Rain Garden

Description

Various roof runoff controls are available to address stormwater

that drains off rooftops. The objective is to reduce the total volume and rate of runoff from
individual lots, and retain the pollutants on site that may be picked up from roofing materials
and atmospheric deposition. Roofrunoff controls consist of directing the roof runoff away from
paved areas and mitigating flow to the storm drain system through one of several general
approaches: cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and
foundation planting. The first three approaches require the roof runoff to be contained in a
gutter and downspout system. Foundation planting provides a vegetated strip under the drip
line of the roof.

Approach

Design of individual lots for single-family homes as well as lots for higher density residential and
commercial structures should consider site design provisions for containing and infilirating roof
runoff or directing roof runoff to vegetative swales or buffer areas. Retained water can be reused
for watering gardens, lawns, and trees. Benefits to the environment include reduced demand for
potable water used for irrigation, improved stormwater quality, increased groundwater
recharge, decreased runoff volume and peak flows, and decreased flooding potential.

Suitable Applications
Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations
Designing New Installations
Cisterns or Rain Barrels

One method of addressing roof runoff is to direct roof downspouts
to cisterns or rain barrels. A cistern is an above ground storage
vessel with either a manually operated valve or a permanently
open outlet. Roof runoff is temporarily stored and then released
for irrigation or infiltration between storms. The number of rain
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SD-11 Roof Runoff Controls

barrels needed is a function of the rooftop area. Some low impact developers recommend that
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters. Roof
barrels serve several purposes including mitigating the first flush from the roof which has a high
volume, amount of contaminants, and thermal load. Several types of rain barrels are
commercially available. Consideration must be given to selecting rain barrels that are vector
proof and childproof. In addition, some barrels are designed with a bypass valve that filters out
grit and other contaminants and routes overflow to a soak-away pit or rain garden.

If the cistern has an operable valve, the valve can be closed to store stormwater for irrigation or
infiltration between storms. This system requires continual monitoring by the resident or
grounds crews, but provides greater flexibility in water storage and metering. If a cistern is
provided with an operable valve and water is stored inside for long periods, the cistern must be
covered to prevent mosquitoes from breeding.

A cistern system with a permanently open outlet can also provide for metering stormwater
runoff. Ifthe cistern outlet is significantly smaller than the size of the downspout inlet (say 14 to
Y2 inch diameter), runoff will build up inside the cistern during storms, and will empty out
slowly after peak intensities subside. This is a feasible way to mitigate the peak flow increases
caused by rooftop impervious land coverage, especially for the frequent, small storms.

Dry wells and Infiltration Trenches

Roof downspouts can be directed to dry wells or infiltration trenches. A dry well is constructed
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the
water to fill the dry well and infiltrate after the storm event. An underground connection from
the downspout conveys water into the dry well, allowing it to be stored in the voids. To
minimize sedimentation from lateral soil movement, the sides and top ofthe stone storage
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open. A
perforated observation pipe can be inserted vertically into the dry well to allow for inspection
and maintenance.

In practice, dry wells receiving runoff from single roof downspouts have been successful over
long periods because they contain very little sediment. They must be sized according to the
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to 3 feet deep, with
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet).

To protect the foundation, dry wells must be set away from the building at least 10 feet. They
must be installed in solids that accommodate infiltration. In poorly drained soils, dry wells have
very limited feasibility.

Infiltration trenches function in a similar manner and would be particularly effective for larger
roof areas. An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives
stormwater runoff. These are described under Treatment Controls.

Pop-up Drainage Emitter

Roof downspouts can be directed to an underground pipe that daylights some distance from the
building foundation, releasing the roof runoff through a pop-up emitter. Similar to a pop-up
irrigation head, the emitter only opens when there is flow from the roof. The emitter remains
flush to the ground during dry periods, for ease of lawn or landscape maintenance.

20f3 California Stormwater BMP Handbook January 2003
New Development and Redevelopment
www.cabmphandbook.com



Roof Runoff Controls SD-11

Foundation Planting

Landscape planting can be provided around the base to allow increased opportunities for
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow
coming off the roof. Foundation plantings can reduce the physical impact of water on the soil
and provide a subsurface matrix of roots that encourage infiltration. These plantings must be
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and /or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. Ifthe definition applies, the steps outlined under “designing new installations’
above should be followed.

Supplemental Information
Examples
m City of Ottawa’s Water Links Surface —Water Quality Protection Program

m City of Toronto Downspout Disconnection Program
m City of Boston, MA, Rain Barrel Demonstration Program

Other Resources

Hager, Marty Catherine, Stormwater, “Low-Impact Development”, January/February 2003.
www.stormhoo.com

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD.
www.lid-stormwater.net

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition

January 2003 California Stormwater BMP Handbook 30f 3
New Development and Redevelopment
www.cabmphandbook.com






Efficient Irrigation SD-12

Design Objectives

B Maximize Ifiltration
¥ Provide Retention
B Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description
Irrigation water provided to landscaped areas may result in excess irrigation water being
conveyed into stormwater drainage systems.

Approach

Project plan designs for development and redevelopment should include application methods of
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance
system.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations
Designing New Installations

The following methods to reduce excessive irrigation runoff should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittee:

m  Employ rain-triggered shutoff devices to prevent irrigation after precipitation.
m  Design irrigation systems to each landscape area's specific water requirements.

m Include design featuring flow reducers or shutoff valves
triggered by a pressure drop to control water loss in the event
of broken sprinkler heads or lines.

m Implement landscape plans consistent with County or City
water conservation resolutions, which may include provision
of water sensors, programmable irrigation times (for short
cycles), etc.

CALIFORNIA STORMWATER
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SD-12 Efficient Irrigation

m  Design timing and application methods of irrigation water to minimize the runoff of excess
irrigation water into the storm water drainage system.

m  Group plants with similar water requirements in order to reduce excess irrigation runoff and
promote surface filtration. Choose plants with low irrigation requirements (for example,
native or drought tolerant species). Consider design features such as:

- Using mulches (such as wood chips or bar) in planter areas without ground cover to
minimize sediment in runoff

- Installing appropriate plant materials for the location, in accordance with amount of
sunlight and climate, and use native plant materials where possible and/or as
recommended by the landscape architect

- Leaving a vegetative barrier along the property boundary and interior watercourses, to
act as a pollutant filter, where appropriate and feasible

- Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain
growth

m  Employ other comparable, equally effective methods to reduce irrigation water runoff.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and /or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. Ifthe definition applies, the steps outlined under “designing new installations’
above should be followed.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Storm Drain Signage SD-13

Design Objectives

Maximize Infiltration
Provide Retention

Slow Runoff

Minimize Impervious Land
Coverage

o Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description
Waste materials dumped into storm drain inlets can have severe impacts on receiving and
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that
are typically placed directly adjacent to storm drain inlets.

Approach

The stencil or affixed sign contains a brief statement that prohibits dumping of improper
materials into the urban runoff conveyance system. Storm drain messages have become a
popular method of alerting the public about the effects of and the prohibitions against waste
disposal.

Suitable Applications

Stencils and signs alert the public to the destination of pollutants discharged to the storm drain.
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area
where contributions or dumping to storm drains is likely.

Design Considerations

Storm drain message markers or placards are recommended at all storm drain inlets within the
boundary of a development project. The marker should be placed in clear sight facing toward
anyone approaching the inlet from either side. All storm drain inlet locations should be
identified on the development site map.

Designing New Installations

The following methods should be considered for inclusion in the
project design and show on project plans:

m  Provide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING
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SD-13 Storm Drain Signage

— DRAINS TO OCEAN" and/or other graphical icons to discourage illegal dumping,

m Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping
at public access points along channels and creeks within the project area.

Note - Some local agencies have approved specific signage and/or storm drain message placards
for use. Consult local agency stormwater staff to determine specific requirements for placard
types and methods of application.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and /or exterior construction, and land disturbing activities with structural or
impervious surfaces. If the project meets the definition of “redevelopment”, then the
requirements stated under “ designing new installations” above should be included in all project
design plans.

Additional Information
Mamtenance Considerations

m Legibility of markers and signs should be maintained. If required by the agency with
jurisdiction over the project, the owner/operator or homeowner's association should enter
into a maintenance agreement with the agency or record a deed restriction upon the
property title to maintain the legibility of placards or signs.

Placement
m  Signage on top of curbs tends to weather and fade.

m  Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms.

Supplemental Information
Examples

m  Most MS4 programs have storm drain signage programs. Some MS4 programs will provide
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Pervious Pavements SD-20

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

N X

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description

Pervious paving is used for light vehicle loading in parking areas. The term describes a system
comprising a load-bearing, durable surface together with an underlying layered structure that
temporarily stores water prior to infiltration or drainage to a controlled outlet. The surface can
itself be porous such that water infiltrates across the entire surface ofthe material (e.g., grass
and gravel surfaces, porous concrete and porous asphalt), or can be built up of impermeable
blocks separated by spaces and joints, through which the water can drain. This latter system is
termed ‘permeable’ paving. Advantages of pervious pavements is that they reduce runoff
volume while providing treatment, and are unobtrusive resulting in a high level of acceptability.

Approach

Attenuation of flow is provided by the storage within the underlying structure or sub base,
together with appropriate flow controls. An underlying geotextile may permit groundwater
recharge, thus contributing to the restoration of the natural water cycle. Alternatively, where
infiltration is inappropriate (e.g., if the groundwater vulnerability is high, or the soil type is
unsuitable), the surface can be constructed above an impermeable membrane. The system offers
a valuable solution for drainage of spatially constrained urban areas.

Significant attenuation and improvement in water quality can be achieved by permeable
pavements, whichever method is used. The surface and subsurface infrastructure can remove
both the soluble and fine particulate pollutants that occur within urban runoff. Roof water can
be piped into the storage area directly, adding areas from which the flow can be attenuated.
Also, within lined systems, there is the opportunity for stored runoff to be piped out for reuse.

Suitable Applications

Residential, commercial and industrial applications are possible.
The use of permeable pavement may be restricted in cold regions,
arid regions or regions with high wind erosion. There are some
specific disadvantages associated with permeable pavement,
which are as follows:
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SD-20 Pervious Pavements

m Permeable pavement can become clogged if improperly installed or maintained. However,
this is countered by the ease with which small areas of paving can be cleaned or replaced
when blocked or damaged.

m  Their application should be limited to highways with low traffic volumes, axle loads and
speeds (less than 30 mph limit), car parking areas and other lightly trafficked or non-
trafficked areas. Permeable surfaces are currently not considered suitable for adoptable
roads due to the risks associated with failure on high speed roads, the safety implications of
ponding, and disruption arising from reconstruction.

m  When using un-lined, infiltration systems, there is some risk of contaminating groundwater,
depending on soil conditions and aquifer susceptibility. However, this risk is likely to be
small because the areas drained tend to have inherently low pollutant loadings.

m  The use of permeable pavement is restricted to gentle slopes.
m  Porous block paving has a higher risk of abrasion and damage than solid blocks.

Design Considerations

Designing New Installations

If the grades, subsoils, drainage characteristics, and groundwater conditions are suitable,
permeable paving may be substituted for conventional pavement on parking areas, cul de sacs
and other areas with light traffic. Slopes should be flat or very gentle. Scottish experience has
shown that permeable paving systems can be installed in a wide range of ground conditions, and
the flow attenuation performance is excellent even when the systems are lined.

The suitability of a pervious system at a particular pavement site will, however, depend on the
loading criteria required of the pavement.

Where the system is to be used for infiltrating drainage waters into the ground, the vulnerability
of local groundwater sources to pollution from the site should be low, and the seasonal high
water table should be at least 4 feet below the surface.

Ideally, the pervious surface should be horizontal in order to intercept local rainfall at source.
On sloping sites, pervious surfaces may be terraced to accommodate differences in levels.

Design Guidelines

The design of each layer of the pavement must be determined by the likely traffic loadings and
their required operational life. To provide satisfactory performance, the following criteria
should be considered:

m  The subgrade should be able to sustain traffic loading without excessive deformation.

m  The granular capping and sub-base layers should give sufficient load-bearing to provide an
adequate construction platform and base for the overlying pavement layers.

m  The pavement materials should not crack of suffer excessive rutting under the influence of
traffic. This is controlled by the horizontal tensile stress at the base of these layers.
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Pervious Pavements SD-20

There is no current structural design method specifically for pervious pavements. Allowances
should be considered the following factors in the design and specification of materials:

m  Pervious pavements use materials with high permeability and void space. All the current UK
pavement design methods are based on the use of conventional materials that are dense and
relatively impermeable. The stiffness of the materials must therefore be assessed.

m  Water is present within the construction and can soften and weaken materials, and this must
be allowed for.

m  Existing design methods assume full friction between layers. Any geotextiles or
geomembranes must be carefully specified to minimize loss of friction between layers.

m  Porous asphalt loses adhesion and becomes brittle as air passes through the voids. Its
durability is therefore lower than conventional materials.

The single sized grading of materials used means that care should be taken to ensure that loss of
finer particles between unbound layers does not occur.

Positioning a geotextile near the surface of the pervious construction should enable pollutants to
be trapped and retained close to the surface of the construction. This has both advantages and
disadvantages. The main disadvantage is that the filtering of sediments and their associated
pollutants at this level may hamper percolation of waters and can eventually lead to surface
ponding. One advantage is that even if eventual maintenance is required to reinstate
infiltration, only a limited amount of the construction needs to be disturbed, since the sub-base
below the geotextile is protected. In addition, the pollutant concentration at a high level in the
structure allows for its release over time. It is slowly transported in the stormwater to lower
levels where chemical and biological processes may be operating to retain or degrade pollutants.

The design should ensure that sufficient void space exists for the storage of sediments to limit
the period between remedial works.

m Pervious pavements require a single size grading to give open voids. The choice of materials
is therefore a compromise between stiffness, permeability and storage capacity.

m  Because the sub-base and capping will be in contact with water for a large part of the time,
the strength and durability of the aggregate particles when saturated and subjected to
wetting and drying should be assessed.

m A uniformly graded single size material cannot be compacted and is liable to move when
construction traffic passes over it. This effect can be reduced by the use of angular crushed
rock material with a high surface friction.

In pollution control terms, these layers represent the site of long term chemical and biological
pollutant retention and degradation processes. The construction materials should be selected,
in addition to their structural strength properties, for their ability to sustain such processes. In
general, this means that materials should create neutral or slightly alkaline conditions and they
should provide favorable sites for colonization by microbial populations.
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Construction/Inspection Considerations
m  Permeable surfaces can be laid without cross-falls or longitudinal gradients.

m  The blocks should be lain level

m  They should not be used for storage of site materials, unless the surface is well protected
from deposition of silt and other spillages.

m  The pavement should be constructed in a single operation, as one of the last items to be
built, on a development site. Landscape development should be completed before pavement
construction to avoid contamination by silt or soil from this source.

m  Surfaces draining to the pavement should be stabilized before construction of the pavement.

m [nappropriate construction equipment should be kept away from the pavement to prevent
damage to the surface, sub-base or sub-grade.

Maintenance Requirements

The maintenance requirements of a pervious surface should be reviewed at the time of design
and should be clearly specified. Maintenance is required to prevent clogging of the pervious
surface. The factors to be considered when defining maintenance requirements must include:

m Typeofuse

m  Ownership

m  Level of trafficking

m  The local environment and any contributing catchments

Studies in the UK have shown satisfactory operation of porous pavement systems without
maintenance for over 10 years and recent work by Imbe et al. at gth ICUD, Portland, 2002
describes systems operating for over 20 years without maintenance. However, performance
under such regimes could not be guaranteed, Table 1 shows typical recommended maintenance
regimes:
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Table 1 Typical Recommended Maintenance Regimes
Activity Schedule

m  Minimize use of salt or grit for de-icing
m  Keep landscaped areas well maintained Ongoing

m  Prevent soil being washed onto pavement

m  Vacuum clean surface using commercially available sweeping
machines at the following times:

- End of winter (April) 2/3 X per year
- Mid-summer (July / August)
- After Autumn leaf-fall (November)

m Inspect outlets Annual

m If routine cleaning does not restore infiltration rates, then
reconstruction of part of the whole of a pervious surface may be
required.

m  The surface area affected by hydraulic failure should be lifted for
inspection of the internal materials to identify the location and

extent of the blockage. As needed (infrequent)

Maximum 15-20 vears
m  Surface materials should be lifted and replaced after brush
cleaning, Geotextiles may need complete replacement.

m  Sub-surface layers may need cleaning and replacing.

m Removed silts may need to be disposed of as controlled waste.

Permeable pavements are up to 25 % cheaper (or at least no more expensive than the traditional
forms of pavement construction), when all construction and drainage costs are taken into
account. (Accepting that the porous asphalt itself is a more expensive surfacing, the extra cost of
which is offset by the savings in underground pipework etc.) (Niemezynowicz, et al., 1987)

Table 1 gives US cost estimates for capital and maintenance costs of porous pavements
(Landphair et al., 2000)

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and /or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for

redevelopment. Ifthe definition applies, the steps outlined under “designing new installations”
above should be followed.
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SD-20 Pervious Pavements

Additional Information

Cost Considerations

Permeable pavements are up to 25 % cheaper (or at least no more expensive than the traditional
forms of pavement construction), when all construction and drainage costs are taken into
account. (Accepting that the porous asphalt itself is a more expensive surfacing, the extra cost of
which is offset by the savings in underground pipework etc.) (Niemezynowicz, et al., 1987)

Table 2 gives US cost estimates for capital and maintenance costs of porous pavements
(Landphair et al., 2000)
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SD-20 Pervious Pavements

Other Resources
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202.
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Construction Industry Research and Information Association (CIRIA). 2000. Sustainable urban
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SW1P sAU.

Construction Industry Research and Information Association (CIRIA). 2000 Cs22 Sustainable
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Construction Industry Research and Information Association (CIRIA). RP448 Manual of good
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stormwater runoff control and disposal, London, SW1P 3AU.

Dierkes C., Kuhlmann L., Kandasamy J. & Angelis G. Pollution Retention Capability and
Maintenance of Permeable Pavements. Proc 9t International Conference on Urban Drainage,
Portland Oregon, September 2002.

Hart P (2002) Permeable Paving as a Stormwater Source Control System. Paper presented at
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22 Construction Industry Research and Information Association, London, SW1P 3AU; also
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Schliiter W. & Jefferies C. Monitoring the outflow from a Porous Car Park Proc. First National
Conference on Sustainable Drainage Systems, Coventry June 2001.
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Infiltration Trench TC-10

Design Considerations

m  Accumulation of Metals
m  Clogged Soil Outlet Structures

m  Vegetation'Landscape
Maintenance

Description

An infiltration trench is a long, narrow, rock-filled trench withno ~ Targeted Constituents

outlet that receives stormwater runoff. Runoff is stored in the
void space between the stones and infiltrates through the bottom
and into the soil matrix. Infiltration trenches perform well for
removal of fine sediment and associated pollutants.
Pretreatment using buffer strips, swales, or detention basins is
important for limiting amounts of coarse sediment entering the
trench which can clog and render the trench ineffective.

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

California Experience Legend (Removal Effectiveness)
Caltrans constructed two infiltration trenches at highway ® Low m High
maintenance stations in Southern California. Of these, one failed
to operate to the design standard because of average soil
infiltration rates lower than that measured in the single
infiltration test. This highlights the critical need for appropriate
evaluation of the site. Once in operation, little maintenance was
required at either site.

NERERNNA

A Medium

Advantages

m  Provides 100% reduction in the load discharged to surface
waters.

m  An important benefit of infiltration trenches is the
approximation of pre-development hydrology during which a
significant portion of the average annual rainfall runoff is
infiltrated rather than flushed directly to creeks.

m [fthe water quality volume is adequately sized, infiltration
trenches can be useful for providing control of channel
forming (erosion) and high frequency (generally less than the
2-year) flood events.

CALIFORNIA STORMWATER
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TC-10 Infiltration Trench

m  As anunderground BMP, trenches are unobtrusive and have little im pact of site aesthetics.

Limitations

m  Have a high failure rate if soil and subsurface conditions are not suitable.

m May not be appropriate for industrial sites or locations where spills may occur.

m  The maximum contributing area to an individual infiltration practice should generally be
less than 5 acres.

m Infiltration basins require a minimum soil infiltration rate of 0.5 inches/hour, not
appropriate at sites with Hydrologic Soil Types C and D.

m Ifinfiltration rates exceed 2.4 inches/hour, then the runoff should be fully treated prior to
infiltration to protect groundwater quality.

m  Not suitable on fill sites or steep slopes.

m  Risk of groundwater contamination in very coarse soils.

m Upstream drainage area must be completely stabilized before construction.

m Difficult to restore functioning of infiltration trenches once clogged.

Design and Sizing Guidelines

Provide pretreatment for infiltration trenches in order to reduce the sediment load.
Pretreatment refers to design features that provide settling of large particles before runoff
reaches a management practice, easing the long-term maintenance burden. Pretreatment is
important for all structural stormwater management practices, but it is particularly
important for infiltration practices. To ensure that pretreatment mechanisms are effective,
designers should incorporate practices such as grassed swales, vegetated filter strips,
detention, or a plunge pool in series.

Specify locally available trench rock that is 1.5 to 2.5 inches in diameter.

Determine the trench volume by assuming the WQV will fill the void space based on the
computed porosity of the rock matrix (normally about 35%).

Determine the bottom surface area needed to drain the trench within 72 hr by dividing the
WQV by the infiltration rate.

_ WQV +RFV
sS4

d

Calculate trench depth using the following equation:
where:

D

Trench depth
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Infiltration Trench TC-10

WQV = Water quality volume
RFV = Rock fill volume
SA = Surface area of the trench bottom

m  The use of vertical piping, either for distribution or infiltration enhancement shall not be
allowed to avoid device classification as a Class V injection well per 40 CFR146.5(e)(4).

m  Provide observation well to allow observation of drain time.

m  May include a horizontal layer of filter fabric just below the surface of the trench to retain
sediment and reduce the potential for clogging.

Construction/Inspection Considerations

Stabilize the entire area draining to the facility before construction begins. If impossible, place a
diversion berm around the perimeter of the infiltration site to prevent sediment entrance during
construction. Stabilize the entire contributing drainage area before allowing any runoff to enter
once construction is complete.

Performance

Infiltration trenches eliminate the discharge of the water quality volume to surface receiving
waters and consequently can be considered to have 100% removal of all pollutants within this
volume. Transport of some of these constituents to groundwater is likely, although the
attenuation in the soil and subsurface layers will be substantial for many constituents.

Infiltration trenches can be expected to remove up to Qo percent of sediments, metals, coliform
bacteria and organic matter, and up to 60 percent of phosphorus and nitrogen in the infiltrated
runoff (Schueler, 1992). Biochemical oxygen demand (BOD) removal is estimated to be between
70 to 80 percent. Lower removal rates for nitrate, chlorides and soluble metals should be
expected, especially in sandy soils (Schueler, 1992). Pollutant removal efficiencies may be
improved by using washed aggregate and adding organic matter and loam to the subsoil. The
stone aggregate should be washed to remove dirt and fines before placement in the trench. The
addition of organic material and loam to the trench subsoil may enhance metals removal
through adsorption.

Siting Criteria

The use of infiltration trenches may be limited by a number of factors, including type of native
soils, climate, and location of groundwater table. Site characteristics, such as excessive slope of
the drainage area, fine-grained soil types, and proximate location of the water table and
bedrock, may preclude the use of infiltration trenches. Generally, infiltration trenches are not
suitable for areas with relatively impermeable soils containing clay and silt or in areas with fill.

As with any infiltration BMP, the potential for groundwater contamination must be carefully
considered, especially ifthe groundwater is used for human consumption or agricultural
purposes. The infiltration trench is not suitable for sites that use or store chemicals or
hazardous materials unless hazardous and toxic materials are prevented from entering the
trench. Inthese areas, other BMPs that do not allow interaction with the groundwater should be
considered.
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TC-10 Infiltration Trench

The potential for spills can be minimized by aggressive pollution prevention measures. Many
municipalities and industries have developed comprehensive spill prevention control and
countermeasure (SPCC) plans. These plans should be modified to include the infiltration trench
and the contributing drainage area. For example, diversion structures can be used to prevent
spills from entering the infiltration trench. Because ofthe potential to contaminate
groundwater, extensive site investigation must be undertaken early in the site planning process
to establish site suitability for the installation of an infiltration trench.

Longevity can be increased by careful geotechnical evaluation prior to construction and by
designing and implementing an inspection and maintenance plan. Soil infiltration rates and the
water table depth should be evaluated to ensure that conditions are satisfactory for proper
operation of an infiltration trench. Pretreatment structures, such as a vegetated buffer strip or
water quality inlet, can increase longevity by removing sediments, hydrocarbons, and other
materials that may clog the trench. Regular maintenance, including the replacement of clogged
aggregate, will also increase the effectiveness and life of the trench.

Evaluation of the viability of a particular site is the same as for infiltration basins and includes:

m  Determine soil type (consider RCS soil type ‘A, B or C' only) from mapping and consult
USDA soil survey tables to review other parameters such as the amount of silt and clay,
presence of a restrictive layer or seasonal high water table, and estimated permeability. The
soil should not have more than 30 percent clay or more than 40 percent of clay and silt
combined. Eliminate sites that are clearly unsuitable for infiltration.

m  Groundwater separation should be at least 3 m from the basin invert to the measured
ground water elevation. There is concern at the state and regional levels of the impact on
groundwater quality from infiltrated runoff, especially when the separation between
groundwater and the surface is small.

m Location away from buildings, slopes and highway pavement (greater than 6 m) and wells
and bridge structures (greater than 30 m). Sites constructed of fill, having a base flow or
with a slope greater than 15 percent should not be considered.

m  Ensure that adequate head is available to operate flow splitter structures (to allow the basin
to be offline) without ponding in the splitter structure or creating backwater upstream of the
splitter.

m  Base flow should not be present in the tributary watershed.

Secondary Screening Based on Site Geotechnical Investigation

m At least three in-hole conductivity tests shall be performed using USBR 7300-89 or Bouwer-
Rice procedures (the latter if groundwater is encountered within the boring), two tests at
different locations within the proposed basin and the third down gradient by no more than
approximately 10 m. The tests shall measure permeability in the side slopes and the bed
within a depth of 3 m of the invert.

m  The minimum acceptable hydraulic conductivity as measured in any of the three required
test holes is 13 mm /hr. If any test hole shows less than the minimum value, the site should
be disqualified from further consideration.
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Infiltration Trench TC-10

m  Exclude from consideration sites constructed in fill or partially in fill unless no silts or clays
are present in the soil boring. Fill tends to be compacted, with clays in a dispersed rather
than flocculated state, greatly reducing permeability.

m  The geotechnical investigation should be such that a gopod understanding is gained as to how
the stormwater runoff will move in the soil (horizontally or vertically) and if there are any
geological conditions that could inhibit the movement of water.

Maintenance

Infiltration trenches required the least maintenance of any of the BMPs evaluated in the
Caltrans study, with approximately 17 field hours spent on the operation and maintenance of
each site. Inspection of the infiltration trench was the largest field activity, requiring
approximately 8 hr/yr.

In addition to reduced water quality performance, clogged infiltration trenches with surface
standing water can become a nuisance due to mosquito breeding. Ifthe trench takes more than
72 hours to drain, then the rock fill should be removed and all dimensions of the trench should
be increased by 2 inches to provide a fresh surface for infiltration.

Cost

Construction Cost

Infiltration trenches are somewhat expensive, when compared to other stormwater practices, in
terms of cost per area treated. Typical construction costs, including contingency and design
costs, are about $5 per ft? of stormwater treated (SWRPC, 1991; Brown and Schueler, 1997).
Actual construction costs may be much higher. The average construction cost of two infiltration
trenches installed by Caltrans in southern California was about $50/ft3; however, these were
constructed as retrofit installations.

Infiltration trenches typically consume about 2 to 3 percent of the site draining to them, which is
relatively small. In addition, infiltration trenches can fit into thin, linear areas. Thus, they can
generally fit into relatively unusable portions of a site.

Mawmitenance Cost

One cost concern associated with infiltration practices is the maintenance burden and longevity.
If improperly sited or maintained, infiltration trenches have a high failure rate. In general,
maintenance costs for infiltration trenches are estimated at between 5 percent and 20 percent of
the construction cost. More realistic values are probably closer to the 20-percent range, to
ensure long-term functionality of the practice.
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