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1 INTRODUCTION

This Technical Guidance Manual for Stormwater Quality Measures (2011 TGM)
provides guidance for the implementation of stormwater management control
measures in new development and redevelopment projects in the County of Ventura
and the incorporated cities therein. These guidelines are intended to improve water
quality and mitigate potential water quality impacts. These guidelines have been
developed to meet the Planning and Land Development requirements contained in
Part 4, Section E of the Los Angeles Regional Water Quality Control Board's
(Regional Board) municipal separate storm sewer system (MS4) permit (Order R4-
2010-0108) for new development and redevelopment projects.

The Planning and Land Development requirements are not implemented at the
discretion of the local permitting agency; they are requirements in Order R4-2010-
0108 that must be complied with. The 2011 TGM does not attempt to expand or
circumvent these requirements, but rather it provides guidance on how to meet
them.

When used in this Manual, the verb “shall” indicates a statement of required,
mandatory, or specifically prohibited practice. Statements that are not mandatory,
but are recommended practice in typical situations, with allowable deviations if
engineering judgment or scientific study indicates them appropriate, are typically
stated with the verb “should.” In both cases specific options may be provided that
are allowable modifications.

1.1 Goals

The 2011 TGM has been prepared by the Ventura Countywide Stormwater Quality
Management Program to accomplish the following goals:

e Ensure that new development and redevelopment projects reduce urban
runoff pollution to the "maximum extent practicable” (MEP);

o Ensure that the implementation of measures in the 2011 TGM are consistent
with Regional Water Quality Control Board Order R4-2010-0108 and other
state requirements;

e Provide guidance to developers, design engineers, agency engineers, and
planners on the selection and implementation of appropriate stormwater
management control measures; and

e Provide maintenance procedures to ensure that the selected stormwater
management control measures will be properly maintained to provide
effective, long-term pollution control.
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1.2 Regulatory Background

In 1972, the Federal Water Pollution Control Act [later referred to as the Clean Water
Act (CWA)] was amended to require National Pollutant Discharge Elimination
System (NPDES) permits for the discharge of pollutants to waters of the United
States from any point source. In 1987, the CWA was amended to require the United
States Environmental Protection Agency (USEPA) to establish regulations permitting
municipal and industrial stormwater discharges under the NPDES permit program.
The USEPA published final regulations regarding stormwater discharges on
November 16, 1990. The regulations require that MS4 discharges to surface waters be
regulated by a NPDES permit.

The Ventura County Watershed Protection District, County of Ventura, and the cities
of Camarillo, Fillmore, Moorpark, Ojai, Oxnard, Port Hueneme, San Buenaventura,
Santa Paula, Simi Valley, and Thousand Oaks have joined together to form the
Ventura Countywide Stormwater Quality Management Program (Program)and are
named as co-permittees under a revised countywide municipal NPDES permit for
stormwater discharges issued by the Regional Water Quality Control Board in 2010
(Order R4-2010-0108).

Prior to the issuance of Order R4-2010-0108, stormwater discharges from the
Ventura County MS4 were covered under the countywide waste discharge
requirements contained in three previous MS4 NPDES Permits (Order 09-0057,
Order 00-108, and Order No. 94-082).

Under Order R4-2010-0108, the co-permittees are required to administer,
implement, and enforce a Stormwater Quality Management Program (Program) to
reduce pollutants in urban runoff to the MEP. The Program emphasizes all aspects of
pollution control including, but not limited to, public awareness and participation,
source control, regulatory restrictions, water quality monitoring, and treatment
control.

For the Program to be successful, it is critical to control urban runoff pollution from
new development and redevelopment projects during and after construction.
Therefore, the co-permittees implemented the Planning and Land Development
Program, one element within the Program, to specifically control post-construction
urban runoff pollutants from new development and redevelopment projects. The goal
of the Planning and Land Development Program is to minimize runoff pollution
typically caused by land development and protect the beneficial uses of receiving
waters by limiting effective impervious area (EIA) to no more than 5% of the project
area and retaining stormwater on site. This goal can be achieved by employing a
sensible combination of Site Design Principles and Techniques, Source Control
Measures, Retention Best Management Practices (BMPs), Biofiltration BMPs, and
Treatment Control Measures to the level required in Order R4-2010-0108.

“Site Design Principles and Techniques,” “Source Control Measures,” “Retention
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BMPs,” “Biofiltration BMPs,” and “Treatment Control Measures,” as used in the 2011
TGM refer to BMPs and features incorporated into the design of a new development
or redevelopment project, which prevent and/or reduce pollutants in stormwater
runoff from the project. These measures are described below:

1) Site Design Principles and Techniques are a stormwater management
strategy that emphasizes conservation and use of existing site features to reduce
the amount of runoff and pollutant loading that is generated from a project site.

2) Source Control Measures limit the exposure of materials and activities so
that potential sources of pollutants are prevented from making contact with
stormwater runoff.

3) Retention BMPs are stormwater BMPs that are designed to retain water onsite,
and achieve a greater reduction in surface runoff from a project site than
traditional stormwater Treatment Control Measures. The term “Retention BMPs”
encompasses infiltration, rainwater harvesting!, and evapotranspiration BMPs.
Retention BMPs are preferred and shall be selected over biofiltration BMPs and
Treatment Control Measures where technically feasible to do so.

4) Biofiltration BMPs are vegetated stormwater BMPs that remove pollutants by
filtering stormwater through vegetation and soils.

5) Treatment Control Measures are engineered BMPs that provide a reduction
of pollutant loads and concentrations in stormwater runoff.

Applicable projects (Section 1.4) must reduce Effective Impervious Area (EIA) to less
than or equal to five percent (<5%) of the total project area, unless infeasible.
Impervious surfaces are rendered “ineffective” if the design storm volume is fully
retained onsite using Retention BMPs. Biofiltration BMPs may be used to achieve the
5% EIA standard if Retention BMPs are technically infeasible (see Section 3.2).

The 2011 TGM contains guidance for the design and implementation of all of these
types of stormwater management control measures for new development and
redevelopment projects. In addition to the requirements of Order R4-2010-0108,
owners and developers of some of the sites in the County may also be subject to the
State of California’s general permit for stormwater discharge from industrial
activities (Industrial General Permit) and general permit for stormwater discharge
from construction activities (Construction General Permit). The stormwater
management control measures provided in the 2011 TGM may also assist the owner
or developer in meeting the requirements of the State’s construction and industrial
permits. The stormwater management staffs of the governing co-permittee agencies
are available to provide assistance regarding all of the State stormwater permit

! Rainwater harvesting is a BMP that stores and uses rainwater or stormwater runoff. This is consistent with the
use of the term “reuse” contained in Order R4-2010-0108.
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requirements.

1.3 Impacts of Land Development

The Cities and County of Ventura have separate stormwater and sanitary sewer
conveyance systems. Land development typically creates an increase in impervious
surfaces, which increases the amount of runoff and pollutants entering stormwater
conveyance systems. Pollutants that enter the conveyance system in stormwater are
typically transported directly to receiving waters (i.e. local channels, rivers, and the
ocean), and are not treated in a wastewater treatment plant. Pollutants in untreated
stormwater runoff from impervious surfaces that drains to streets and enters storm
drains directly contribute to water pollution.

Typically, as stormwater runs over impervious surfaces (e.g., rooftops, roadways, and
parking lots), it:

e Does not infiltrate or evapotranspire, which increases runoff volumes,
velocities, and flow rates;

¢ Moves more quickly, which increases runoff velocities; and

e Entrains (i.e.,, accumulates) pollution and sediment, which increases
nutrients, bacteria, and other pollutant concentrations in receiving waters
(i.e., local channels, rivers, and the ocean).

The impacts of these alterations due to development may include:

e Increased concentrations of nutrients, toxic pollutants, and bacteria in
surface receiving waters, including adjacent land and habitat (e.g., beaches)
creeks, estuaries, and storm drain outlets.

e Increased flooding due to higher peak flow rates and runoff volumes
produced by a storm.

o Decreased wet season groundwater recharge due to a decreased infiltration
area.

e Increased dry season groundwater recharge due to outdoor irrigation with
potable or reclaimed water.

e Introduction of baseflows in ephemeral streams due to surface discharge of
dry weather urban runoff.

e Increased stream and channel bank instability and erosion due to increased
runoff volumes, flow durations, and higher stream velocities
(“hydromodification impacts”); and
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e Increased stream temperature due to loss of riparian vegetation as well as
runoff warmed by impervious surfaces, which decreases dissolved oxygen
levels and makes streams inhospitable to some aquatic life requiring cooler
temperatures for survival.

1.4 Stormwater Management Principles

Stormwater management principles such as Integrated Water Resource Management
(IWRM) and Low Impact Development (LID) can be used to help mitigate the
impacts of development. These principles are described below.

The emergence of LID falls under the umbrella of the over-arching concept of IWRM.
IWRM is a process which promotes the coordinated development and management
of water, land, and related resources. IWRM links traditional development topics
such as land use, water supply, wastewater treatment/reclamation, flood
control/drainage, water quality, and hydromodification management into a cohesive
hydrologic system that recognizes their interdependencies and minimizes their
potentially negative effects on the environment. An example of IWRM includes
recharging groundwater with reclaimed wastewater to support the water supply.
Another example is combining stormwater treatment, hydromodification control,
and flood control in a single regional infiltration basin that recharges groundwater,
incorporates recreation, and provides habitat. Another example is using Smart
Growth principles to help reduce the environmental footprint while still
accommodating growth.

Generally, the 2011 TGM advises to first design for the largest hydrologic controls
(such as matching post development 100-year flows with pre-project 100-year flows
for flood mitigation requirements), according to the appropriate City or County
drainage requirements (not included in the 2011 TGM). Secondly, the 2011 TGM
advises to check if flood mitigation will reduce or satisfy the stormwater management
requirements (as set forth in the 2011 TGM). If it does not, then add more controls as
necessary. Flood mitigation may provide the necessary sediment and pollution
control, thereby reducing maintenance requirements for the stormwater
management BMPs. A sequence of hydrologic controls should be considered, such as
site design, flood drainage mitigation, and Retention BMPs. Biofiltration BMPs and
Treatment Control Measures can be considered where the use of Retention BMPs is
technically infeasible. Each of these controls will have an influence on stormwater
runoff from the new development or redevelopment project.

Similar to Source Control Measures, which prevent pollutant sources from contacting
stormwater runoff, Retention BMPs use techniques to infiltrate, store, use, and
evaporate runoff onsite to mimic pre-development hydrology, to the extent feasible.
The goal of LID is to increase groundwater recharge, enhance water quality, and
prevent degradation of downstream natural drainage channels. This goal may be
accomplished with creative site planning and with incorporation of localized,
naturally functioning BMPs into the project. Implementation of Retention BMPs will
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reduce the size of additional Hydromodification Control Measures that may be
required for a new development or redevelopment project, and, in many
circumstances, may be used to satisfy all stormwater management requirements.

1.5 Applicability

The following projects and associated triggers, contained in subpart 4.E.11 of Order
R4-2010-0108, are subject to the requirements and standards laid out in the 2011
TGM.

Note that some of the project triggers are based on total altered surface area and
others on impervious surface area, which is an intentional requirement in the MS4
Permit.

New Development Projects

Development projects subject to conditioning and approval for the design and
implementation of post-construction stormwater management control measures,
prior to completion of the project(s), are:

1) All development projects equal to 1 acre or greater of disturbed area that adds
more than 10,000 square feet of impervious surface area.

2) Industrial parks with 10,000 square feet or more of total altered surface area.

3) Commercial strip malls with 10,000 square feet or more of impervious surface
area.

4) Retail gasoline outlets with 5,000 square feet or more of total altered surface
area.

5) Restaurants (Standard Industrial Classification (SIC) of 5812) with 5,000 square
feet or more of total altered surface area.

6) Parking lots with 5,000 square feet or more of impervious surface area, or with
25 or more parking spaces.

7) Streets, roads, highways, and freeway construction of 10,000 square feet or more
of impervious surface area (see Section 2 for specific requirements).

8) Automotive service facilities (Standard Industrial Classification (SIC) of 5013,
5014, 5511, 5541, 7532-7534 and 7536-7539) of 5,000 square feet or more of total
altered surface area.

9) Projects located in or directly adjacent to, or discharging directly to an
Environmentally Sensitive Area (ESA), where the development will:

a. Discharge stormwater runoff that is likely to impact a sensitive biological
species or habitat; and

Technical Guidance Manual for 1-6 July 13, 2011
Stormwater Quality Control Measures 2011


http://www.waterboards.ca.gov/losangeles/water_issues/programs/stormwater/municipal/ventura_ms4/Reconsideration_of_VenturaMS4/Ventura_County_MS4_Permit_Order_No.%20R4-2010-0108%20final%20pending%20verification.pdf
http://www.waterboards.ca.gov/losangeles/water_issues/programs/stormwater/municipal/ventura_ms4/Reconsideration_of_VenturaMS4/Ventura_County_MS4_Permit_Order_No.%20R4-2010-0108%20final%20pending%20verification.pdf

INTRODUCTION

b. Create 2,500 square feet or more of impervious surface area.

10) Single-family hillside homes (see Section 2 for specific requirements).

Redevelopment Projects

Redevelopment projects subject to conditioning and approval for the design and
implementation of post-construction stormwater management control measures,
prior to completion of the project(s), are redevelopment projects in categories 1
through 10 above that meet the threshold identified below:

o Land-disturbing activity that results in the creation or addition or
replacement of 5,000 square feet or more of impervious surface area on an
already developed site.

Additionally:

1) Projects where redevelopment results in an alteration to more than fifty percent
of impervious surfaces of a previously existing development, and the existing
development was not subject to the post development stormwater quality control
requirements of Board Order 00-108, shall mitigate the entire redevelopment
project area.

2) Projects where redevelopment results in an alteration to more than fifty percent
of impervious surfaces of a previously existing development, and the existing
development was subject to the post development stormwater quality control
requirements of Board Order 00-108, must mitigate only the altered portion of
the redevelopment project area and not the entire project area.

3) Projects where redevelopment results in an alteration of less than fifty percent of
impervious surfaces of a previously existing development must mitigate only the
altered portion of the redevelopment project area and not the entire project area.

Land-disturbing activity that results in the creation or addition or replacement of less
than 5,000 square feet of impervious surface area on an already developed site, or
that results in a decrease in impervious area which was subject to the post-
development stormwater quality control requirements of Board Order 00-108, is not
subject to mitigation unless so directed by the local permitting agency.

Redevelopment does not include routine maintenance activities that are conducted to
maintain the original line and grade, hydraulic capacity, or original purpose of the
facility or emergency redevelopment activity required to protect public health and
safety. Impervious surface replacement, such as the reconstruction of parking lots
and roadways, that does not disturb additional area and maintains the original grade
and alignment, is considered a routine maintenance activity. Agencies’ flood control,
drainage, and wet utilities projects that maintain original line and grade or hydraulic
capacity are considered routine maintenance. Redevelopment also does not include
the repaving of existing roads to maintain original line and grade.
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Existing single-family dwelling and accessory structure projects are exempt from the
redevelopment requirements unless the project creates, adds, or replaces 10,000
square feet of impervious surface area.

Effective Date

The new development and redevelopment requirements contained in Part 4, Section
E of Board Order R4-2010-0108 (the “Order”) shall become effective 90 calendar
days after the Regional Water Quality Control Board Executive Officer approves the
2011 TGM (the “Effective Date”). After the Effective Date, all applicable projects,
except those identified below, must comply with the new development and
redevelopment requirements contained in Part 4, Section E of the Order.

The new development and redevelopment requirements contained in Part 4, Section
E of the Order shall not apply to the projects described in paragraphs 1 through 5
below. Projects meeting the criteria listed in paragraphs 1 through 5 below shall
instead continue to comply with the performance criteria set forth in the 2002
Technical Guidance Manual for Stormwater Quality Control Measures under Board
Order 00-108:

1) Projects or phases of projects where the project’s applications have been “deemed
complete for processing” (or words of equivalent meaning), including projects
with ministerial approval, by the applicable local permitting agency in accordance
with the local permitting agency’s applicable rules prior to the Effective Date; or

2) Projects that are the subject of an approved Development Agreement and/or an
adopted Specific Plan; or an application for a Development Agreement and/or
Specific Plan where the application for the Development Agreement and/or
Specific Plan has been “deemed complete for processing” (or words of equivalent
meaning), by the applicable local permitting agency in accordance with the local
permitting agency’s applicable rules, and thereafter during the term of such
Development Agreement and/or Specific Plan unless earlier cancelled or
terminated; or

3) All private projects in which, prior to the Effective Date, the private party has
completed public improvements; commenced design, obtained financing, and/or
participated in the financing of the public improvements; or which requires the
private party to reimburse the local agency for public improvements upon the
development of such private project; or

4) Local agency projects for which the governing body or their designee has
approved initiation of the project design prior to the Effective Date; or

5) A Tentative Map or Vesting Tentative Map deemed complete or approved by the
local permitting agency prior to the Effective Date, and subsequently a Revised
Map is submitted, the project would be exempt from the 2011 TGM provisions if
the revisions substantially conform to original map design, consistent with
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Subdivision Map Act requirements. Changes must also comply with local and
state law.

The intent of these guidelines is to ensure that projects for which the applications
have been deemed “complete” or the applicants have worked with local permitting
agency staff to develop a final, or substantially final, drainage concept and site layout
that includes water quality treatment based upon the performance criteria set forth
in the 2002 Technical Guidance Manual for Stormwater Quality Control Measures
prior to the Effective Date, are not required to redesign their proposed projects for
purposes of complying with the new development and redevelopment requirements
contained in Part 4, Section E of Board Order R4-2010-0108.

In addition, any project, phase of a project, or individual lot within a larger
previously-approved project, where the application for such project has been
“deemed complete for processing” (or words of equivalent meaning) that does not
have a final or substantially final drainage concept as determined by the local
permitting agency or a site layout that includes water quality treatment must comply
with the performance standards set forth in the 2011 TGM.

1.6 Organization of the 2011 TGM

The 2011 TGM is divided into seven sections and nine appendices:
Section1 Introduction
Section 2 Stormwater Management Standards
Section 3  Site Assessment and BMP Selection
Section 4 Site Design Principles & Techniques
Section 5 Source Control Measures

Section 6 Retention BMPs, Biofiltration BMPs, and Treatment Control
Measure Design

Section 7 Operation and Maintenance Planning
Appendix A Glossary of Terms

Appendix B Maps: Watersheds Delineation, Existing Urban Areas,
Environmentally Sensitive Areas, and 85t Percentile Rainfall
Depth

Appendix C Site Soil Type and Infiltration Testing
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Appendix D BMP Performance Guidance

Appendix E  BMP Sizing Worksheets

Appendix F  Flow Splitter Design

Appendix G Design Criteria Checklists for Stormwater Runoff BMPs

Appendix H Stormwater Control Measure Access and Maintenance
Agreements

Appendix | Stormwater Control Measure Maintenance Plan Guidelines
and Checklists
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2.1

2.2

Introduction

This section outlines the design process to comply with stormwater control
requirements. A flowchart is presented in Figure 2-1 to illustrate a step-by-step
process for incorporating these stormwater management control measures.

The selection of appropriate stormwater management control measures should be a
collaborative effort between the project proponent and the local permitting agency
staff. It is recommended that discussions between project planners, engineers, and
local permitting agency staff regarding selection of stormwater management control
measures occur very early in the design process.

Step 1: Determine Project Applicability

New development and redevelopment projects meeting the applicability criteria
contained in Section 4.E.l11 of Order R4-2010-0108 [presented in Section 1.5 of the
2011 TGM] must include control measures specified in the 2011 TGM. These projects
should be designed to meet the performance criteria described in the steps below.

Separate requirements exist for three types of projects:
¢ Projects located within a Redevelopment Project Area Master Plan (RPAMP);
e Single Family Hillside Homes; and
¢ Roadway Projects.

The requirements for these three project types are described in further detail in the
substeps below. Projects that are not applicable are still subject to stormwater agency
review, especially for flood drainage requirements. Stormwater management control
measures may be required by the governing agency for inapplicable projects,
depending on the potential discharge of pollutants in stormwater runoff,
impairments in receiving water, or other special conditions that would require
increased protection.

Step 1a: Determine RPAMP Eligibility

If a project is located within the boundary of a Redevelopment Project Area Master
Plan (RPAMP), the stormwater management requirements in the RPAMP take
precedence over the control measures and performance criteria specified in this 2011
TGM. A stormwater agency may apply to the Regional Water Quality Control Board
for approval of a RPAMP in consideration of exceptional site constraints that inhibit
site-by-site or project-by-project implementation of post-construction requirements.
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Step 1b & c:

Step 1: Determine Step la: Is the Project a Single-
Project Is Project Family Hillside Home or
Applicability? Located within Streets, Roads,

(See Section 1.5) an Approved

RPAMP?

Highways and Freeway
Construction = 10,000
ft2 of Impervious Cover?

Not Applicable

Stc;rmgager_Agency See Specific See Specific
P ta_d egnew_; Requirements Requirements
rovide Specitic Outlined within Outlined in Section

Stormwater Controls, RPAMP 2.2

if Required '

Step 2: Assess Site Step 5: Apply BMPs to Reduce EIA to

Conditions <5% through:
(See Section 3.1) « Onsite Infiltration, Reuse, and

Evapotranspiration Retention BMPs

or (if Retention BMPs are Technically
Infeasible (see Section 3.2))

« Bidfiltration

Step 7: Apply Treatment
Step 3: Apply Site Control BMPs to Treat

Design Principles and (See Figure 2-2) Remaining SQDV or SQDF
—> Techniques (See Section 2.8 and Section
(See Section 4) 33)

Meet

Requirement
to Reduce EIA
to <5%7?

Step 4: Apply Source

Step 8: Continue Project Design
Controls Measures

Process:

(See Section 5) * Flood Control

« Hydromodification Control

(See Section 2.9)

Does the Project
Qualify for
Alternative

Compliance?

(See Section 2-7)

Redesign Project

Step 9: Develop
Maintenance Plan

(See Section 7)

Step 6: Alternative Compliance

(See Figure 2-3)

Figure 2-1: Stormwater Management Control Measures Design Decision Flowchart
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Step 1b: Single-Family Hillside Homes

Single-family hillside home projects have specific requirements separate from other
new development and redevelopment project categories. These requirements only
apply to single-family hillside homes that disturb less than 1 acre and that add less
than 10,000 square feet of impervious surface area. If the project is equal to 1 acre or
greater of disturbed area that adds more than 10,000 square feet of impervious
surface area, then project must comply with Steps 2 through 9.

According to Order R4-2010-0108, a hillside is defined as:

“Property located in an area with known erosive soil conditions, where the
development will result in grading on any slope that is 20% or greater or an
area designated by the Municipality under a General Plan or ordinance as a
‘hillside area.™

The measures presented in this substep comprise the performance standard for
single-family hillside home new development and redevelopment projects and apply
to the entire lot (additional information on these measures may be found in Section 4
and Section 5).

Conserve Natural Areas

Each project site possesses unique topographic, hydrologic and vegetative features,
some of which are more suitable for development than others. Locating development
on the least sensitive portion of a site and conserving naturally vegetated areas can
minimize environmental impacts in general and stormwater runoff impacts in
particular.

The following measures are required and should be included in the lot layout,
consistent with applicable General Plan and Local Area Plan policies and if
appropriate and feasible with the given site conditions:

1) Concentrate or cluster improvements on the least-sensitive portions of the lot
and leave the remaining land in a natural undisturbed state; at a minimum,
sensitive portions of the lot should include areas covered under Clean Water Act
Section 404 such as riparian areas and wetlands;

2) Limit clearing and grading of native vegetation on the lot to the minimum area
needed to build the home, allow access, and provide fire protection; and

3) Maximize trees and other vegetation at the site by planting additional vegetation,
clustering tree areas, and promoting the use of native and/or drought-tolerant
plants.
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Protect Slopes and Channels

Erosion of slopes and channels can be a major source of sediment and associated
pollutants such as nutrients, if not properly protected and stabilized.

Slope Protection

Slope protection practices must conform to local permitting agency erosion and
sediment control standards and design requirements. The post-construction design
criteria described below are intended to enhance and be consistent with these local
standards.

1) Slopes must be protected from erosion by safely conveying runoff from the tops
of slopes.

2) Slopes must be vegetated by first considering the use of native or drought-
tolerant species.

Channel Protection

The following measures should be implemented to provide erosion protection to
unlined receiving streams on the lot. Activities and structures must conform to
applicable permitting requirements, standards, and specifications of agencies with
jurisdiction (i.e., U.S. Army Corps of Engineers, California Department of Fish and
Game, or Regional Water Quality Control Board).

1) Use natural drainage systems to the maximum extent practicable, but minimize
runoff discharge to the maximum extent practicable.

2) Stabilize permanent channel crossings.

3) Install energy dissipaters, such as rock riprap, at the outlets of storm drains,
culverts, conduits or channels that discharge into unlined channels.

Provide Storm Drain System Stenciling and Signage

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

Some local agencies within the County have approved storm drain message placards
for use. Consult local permitting agency stormwater staff to determine specific
requirements for placard types and installation methods.
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Divert Roof Runoff and Surface Flows to Vegetated Area(s) or Collection System(s),
Unless the Diversion Would Result in Slope Instability

Disconnecting downspouts divert water from
roof gutters to (1) vegetated pervious areas of
the site in order to allow for infiltration,
storage, evapotranspiration (i.e., evaporation
and uptake of water by plants), and treatment,
or (2) a rainwater collection system (e.g., a
rain barrel or a cistern). Disconnected
downspouts  differ from  conventional
downspout systems that provide a direct
connection of roof runoff to stormwater
conveyance systems (storm drains), which
quickly collect and convey stormwater away
from the site. “Flow spreading” is a technique
used to spread runoff from rooftops,
sidewalks, patios, and driveways out over a
vegetated pervious area, rather than
concentrating and conveying the runoff
directly to a stormwater conveyance system.

Diverted Roof Runoff
City of Santa Barbara

Dispersion methods include splash blocks, gravel-filled trenches, or other methods
which serve to spread runoff over vegetated pervious areas. Sheet flow dispersion is
the simplest method and can be used for any impervious or pervious surface that is
graded so as to avoid concentrating flows. Because flows are already dispersed as
they leave the surface, they only need to traverse through a narrow band of adjacent
vegetation for the runoff to be effectively attenuated and treated.

The following requirements apply to runoff diversion:

o Vegetated flowpaths for the diverted flows should be at least 25 feet in length,
measured from the diversion location to the downstream property line,
structure, steep slope, stream, wetland, or impervious surface. The vegetated
flowpath must be covered with well-established lawn or pasture, landscaping
with well-established groundcover, or native vegetation with natural
groundcover. The groundcover should be dense enough to help disperse and
infiltrate flows and to prevent erosion.

e If the vegetated flowpath (measured as defined above) is less than 25 feet, a
perforated stub-out connection may be used in lieu of downspout dispersion.
A perforated stub-out connection is a length of perforated pipe within a
gravel-filled trench that is placed between roof downspouts and a stub-out to
the local drainage system. A perforated stub-out may also be used where
implementation of downspout dispersion might cause erosion or flooding
problems, either onsite or on adjacent lots. This provision might be
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appropriate, for example, for lots where dispersed flows might pose a
potential hazard for lower lying lots or adjacent offsite lots. Location of the
connection should be selected to allow a maximum amount of runoff to
infiltrate into the ground (ideally a dry location on the site that is relatively
well drained). To facilitate maintenance, the perforated pipe portion of the
system should not be located under impervious or heavily compacted (e.g.,
driveways and parking areas) surfaces. The use of a perforated stub-out in
lieu of downspout dispersion may be determined by the Local permitting
agency.

e In general, if the ground is sloped away from the foundation and there is
adequate vegetation and area for effective dispersion, splash blocks will
adequately disperse stormwater runoff. If the ground is fairly level, if the
structure includes a basement, or if foundation drains are proposed, splash
blocks with downspout extensions may be a better choice because the
discharge point is moved away from the foundation. Downspout extensions
may include piping to a splash block/discharge point a considerable distance
from the downspout, as long as the runoff can travel through a well-vegetated
area as described above.

¢ No erosion or flooding of downstream properties may result.

¢ Runoff discharged towards steep slopes or landslide hazard areas, including
perforated stub-out connections, must be evaluated by a geotechnical
engineer or qualified geologist. The discharge point may not be placed on or
above slopes greater than 20% or above erosion hazard areas without
evaluation by a geotechnical engineer or qualified geologist and jurisdiction
approval.

o For sites with septic systems, the discharge point must be down gradient of
the drainfield primary and reserve areas. This requirement can be waived by
the jurisdiction's permit review staff if site topography clearly prohibits flows
from intersecting with the drainfield.

Step 1c¢: Roadway Projects

Roadway projects have specific requirements separate from other new development
and redevelopment project categories. The measures presented in this substep
comprise the performance standard for street, roadway, highway, and freeway
projects. Section 4.E.Il of Order R4-2010-0108 requires street, roadway, highway,
and freeway projects that construct 10,000 square feet or more of impervious surface
area, to incorporate USEPA guidance regarding Managing Wet Weather with Green
Infrastructure: Green Streets to the maximum extent practicable.

The following requirements apply to the impervious area within the right-of-way
associated with public streets, roads, highways, and freeways projects and the streets
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2.3

2.4

that are part of a larger private project. These requirements do not apply to routine
maintenance activities that are conducted to maintain original line and grade,
hydraulic capacity, original purpose of facility, or emergency redevelopment activity
required to protect public health and safety. Impervious surface replacement, such as
the reconstruction of parking lots and roadways, which does not disturb additional
area and maintains the original grade and alignment, is considered a routine
maintenance activity. Agencies’ flood control, drainage, and wet utilities projects that
maintain original line and grade or hydraulic capacity are considered routine
maintenance. Also, the requirements do not apply to the repaving of existing roads to
maintain original line and grade.

Minimum requirements for the impervious area within the right-of-way associated
with streets, roads, highways, and freeways are as follows:

1) Provide Retention BMPs or Biofiltration BMPs sized to capture and treat the
Stormwater Quality Design Volume (SQDV) or the Stormwater Quality design
Flow (SQDF) (see Step 7 for guidance on calculating the SQDV and SQDF).

Additional Treatment Control Measures may be integrated into roadway projects
if they are used in a treatment train approach with Retention BMPs or
Biofiltration BMPs to address the pollutants of concern (see Section 3.3).

2) Projects should apply the following measures to the maximum extent practicable
and as specified in the local permitting agency's codes:

¢ Minimize street width to the appropriate minimum width for maintaining
traffic flow and public safety;

e Use porous pavement or pavers for low traffic roadways, on-street parking,
shoulders or sidewalks; and

e Add tree canopy by planting or preserving trees and shrubs.

Step 2: Assess Site Conditions

The next step is to collect site information that is critical for the selection and
implementation of Retention BMPs, Biofiltration BMPs, and Treatment Control
Measures. The following information should be documented: topography, soil type
and geology, groundwater, geotechnical considerations, offsite drainage, existing
utilities, and Environmentally Sensitive Areas. In addition, soil and infiltration
testing should be conducted. Detailed guidance on assessing site conditions can be
found in Section 3.1.

Step 3: Apply Site Design Principles and Techniques

The third step is to apply Site Design Principles & Techniques (see Section 4). The
implementation of LID requires an integrated approach to site design and
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stormwater management. Traditional approaches to stormwater management
planning within the site planning process are not likely to achieve the LID
performance standard of the MS4 Permit. The use of the site planning techniques
presented in Section 4 (Site Design Principles & Techniques) will help generate a
more hydrologically functional site, maximize the effectiveness of Retention BMPs,
and integrate stormwater management throughout the site.

The following criteria should be considered during the early site planning stages:

e Retention BMPs should be considered as early as possible in the site planning
process. Hydrology should be a key principle that is integrated into the initial
site assessment planning phases. Where flexibility exists, conceptual
drainage plans should attempt to route water to areas suitable for Retention
BMPs.

e A multidisciplinary approach at the initial phases of the project is
recommended and should include planners, engineers, landscape architects,
and architects.

¢ Individual Retention BMPs should be distributed throughout the project site
as feasible and may influence the configuration of roads, buildings and other
infrastructure.

e The project must demonstrate disconnection of impervious surface such that
the 5% EIA requirement is achieved. If fully meeting the 5% EIA requirement
using Retention BMPs is not technically feasible, the project must still utilize
Retention BMPs to the maximum extent practicable.

¢ Flood and hydromodification control should be considered early in the design
stages. Even sites with Retention BMPs will still have runoff that occurs
during large storm events, but Retention facilities can have flood and
hydromodification control benefits. It may be possible to simultaneously
address flood and hydromodification control requirements through an
integrated water resources management approach.

Perhaps the most important aspect of site planning is allowing sufficient space for
Retention BMPs in areas that can physically accept runoff. A simple rule of thumb is
to allow 3 to 10 percent of the tributary impervious area (depending on how well the
soils drain and then allow for more area with less infiltrative soils) for infiltration
BMPs and 3 to 5 percent for biofiltration in preliminary design to achieve the 5%
Effective Impermeable Area (EIA) standard.

2.5 Step 4: Apply Source Control Measures
All applicable projects must implement applicable Source Control Measures. Source
Control Measures are operational practices that reduce potential pollutants at the
Technical Guidance Manual for 2-8 July 13, 2011
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source. They typically do not require maintenance or significant construction.
Guidance on Source Control Measures can be found in Section 5.

2.6 Step 5: Apply BMPs to Reduce EIA to <5%

According  to Order R4-2010-0108,
Applicable projects must reduce Effective
Impervious Area (EIA) to less than or equal
to five percent (<5%) of the total project area,
unless infeasible. Impervious surfaces are
rendered “ineffective” if the design storm
volume is fully retained onsite using either
infiltration, rainwater harvesting, and/or
evapotranspiration Retention BMPs.
Biofiltration BMPs may be used to achieve
the 5% EIA standard if Retention BMPs are
technically infeasible (see Section 3.2). This
section and Figure 2-2 describe the process
for reducing EIA to <5%. Refer to Section 2.7
if Retention BMPs and/or Biofiltration BMPs Effective Impervious Area
cannot feasibly be used to meet the 5% EIA Victoria, BC Capital Regional District
standard (see Section 3.2).

Step 5a: Calculate Allowable EIA

EIA is defined as impervious area that is hydrologically connected via sheet flow over
a hardened conveyance or impervious surface without any intervening medium to
mitigate flow volume. Connected impervious areas efficiently transport runoff
without allowing infiltration. Often in urban areas, runoff from connected
impervious surfaces is immediately directed into a stormwater conveyance system
where it is further connected and efficiently transported to an outfall (stormwater
conveyance system outlet). For example, in this illustration, the rooftop is directly
connected via a roof drain and underground solid drain pipe to the storm drain in the
street (Note that the sanitary sewer is separate from the storm sewer). The roadway
drains to the storm drain through the catch basin. The roof area and roadway area
would be considered EIA.

Technical Guidance Manual for 2-9 July 13, 2011
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Project Area (A gject)

EIA
Step 5a: Calculate Allowable Effective

- Allowed
Impervious Area:
EIAa\JIowabIe = Aproject x 0.05 (EQ-Z'I)

EIA Retained

Step 5b: Calculate Area To Be Retained

ARetain =TIA- EIAaIIowabIe (Eq 2'2)

Step 5c¢: Calculate Volume To Be Retained
Vietain = C X Agetain X 0.75in

(Eq. 2-3) Step 7: Provide Treatment
Control BMPs to Treat
\I/ Remaining SQDV or SQDF
Step 5d: Select and Size Onsite (See Section 2.8 and Section
Infiltration, Reuse, and 3.3)
Evapotranspiration Retention BMPs

Did Onsite
Retention BMPs
Achieve Vigeain?

Yes

Meet Infeasibility
Criteria?
(see Section 3.2)

Redesign Project

Does the Project

Step 5e: Biofilter to Reduce Remaining Qualify for
ElA to 5%, Vgiefier (EQ.2-4) Alternative
Compliance?

Compliance w/ EIA, Go To Step 7

Is It Feasible To
Biofilter Vgigjiiter
Onsite?

Step 6: Alternative
Compliance
(See Figure 2-3)

Figure 2-2: Apply BMPs to Reduce EIA to <5% Process Flow Chart
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“Impervious surface” is a man-made hard surface area which causes water to run off the
surface in greater quantities or at an increased rate of flow from the flow present under
natural conditions prior to development. Common impervious surfaces include, but are
not limited to, rooftops, walkways, patios, driveways, parking lots or storage areas,
concrete or asphalt paving, compacted gravel roads, packed earthen materials, and
oiled, macadam or other surfaces which similarly impede the natural infiltration of
stormwater. Open, uncovered retention/detention facilities and exposed bedrock shall
not be considered as impervious surfaces for purposes of determining EIA retention
volume.

The allowable EIA for a project site should be calculated as follows:
ElAaliowable = (Aproject)*(%allowable) (Equation 2'1)
Where:

ElAaowable = the maximum impervious area from which runoff
can be treated and discharged offsite [and not
retained onsite] (acres)

Aproject = the total project area (acres).

“Total project area” (or “gross project area”) for new development and redevelopment
projects is defined as the disturbed, developed, and undisturbed portions within the
project’s property (or properties) boundary, at the project scale submitted for first
approval. Areas proposed to be permanently dedicated for open space purposes as part
of the project are explicitly included in the "total project area." Areas of land precluded
from development through a restrictive covenant, conservation easement, or other
recorded document for the permanent preservation of open space prior to project
submittal shall not be included in the "total project area."

Yoallowable = 5 percent

Step 5b: Calculate Impervious Area to be Retained

The impervious area from which runoff must be retained onsite is the total
impervious area minus the ElAaiowanle, Which should be calculated as follows:

ARetain = TIA - ElAaliowable = (IMP*Aproject) — EIAanowable (Equation 2'2)

Where:
ARetain = the drainage area from which runoff must be
retained (acres)
TIA = total impervious area (acres)
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ElAanowable = the maximum impervious area from which runoff
can be treated and discharged offsite [and not
retained onsite] (acres).

IMP = imperviousness of project area (%)/100

Aproject = the total project area (acres)

Step 5c¢: Calculate the Volume to be Retained (SQDV)

All Retention BMPs used to render impervious surfaces "ineffective"” should be properly
sized to retain the volume of water that results from the water quality design storm.
The design storm volume, referred to in the TGM as the Stormwater Quality Design
Volume (SQDV) shall be calculated using the following four allowable methodologies:

1) The 85th percentile 24-hour runoff event determined as the maximized capture
stormwater volume for the area using a 48 to 72-hour draw down time, from the
formula recommended in Urban Runoff Quality Management, WEF Manual of
Practice No. 23/ASCE Manual of Practice No. 87, (1998); or

2) The volume of annual runoff based on unit basin storage water quality volume to
achieve 80 percent or more volume treatment; or

3) The volume of runoff produced from a 0.75 inch storm event; or

4) Eighty (80) percent of the average annual runoff volume using an appropriate
public domain continuous flow model [such as Storm Water Management Model
(SWMM) or Hydrologic Engineering Center — Hydrologic Simulation Program —
Fortran (HEC-HSPF)], using the local rainfall record and relevant BMP sizing
and design data.

Note: Examples used throughout the 2011 TGM use the 0.75 inch storm event
(Methodology #3).
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EXAMPLE 2-1: EIA CALCULATION

Given: 10 acre total project area, 55% impervious, 25% landscaped, 20%
undisturbed, percent allowable EIA = 5%.

ElAaiowable =10* 0.05 = 0.5 acres
ARretain = (0.55*10) — 0.5 = 5.0 acres
Atreatment = (0.25*10) + 0.5 = 3.0 acres

The maximum EIA allowed for the site is 0.5 acres, from which the generated runoff
must be treated prior to discharge, in addition to the runoff from the 2.5 acres
landscaped area, up to the design storm volume or flow rate. The runoff volume
generated from the remaining 5 acre impervious area (Aretin) Must be retained
onsite via infiltration, rainwater harvesting, and/or evapotranspiration Retention
BMPs.

Aweatment €quals the EIA allowed for the site plus the landscaped area.

5% EIA
0.5 acres
(rmax EIA allowed)

G ) O

Note: graphic not to scale; for illustration purposes only

The runoff volume that is to be retained onsite should be calculated using Equation

2-3 below:
VRetain = C*(0.75/12)*Aretain (Equation 2-3)
Where:
VRetain = the stormwater quality design volume (SQDV) that
must be retained onsite (ac-ft)
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C = runoff coefficient (equals 0.95 for impervious
surfaces)

0.75 = the design rainfall depth (in) [based on SQDV sizing
method 3]

ARetain = the drainage area from which runoff is retained

(acres), calculated using Equation 2-2

EXAMPLE 2-2: RETENTION VOLUME CALCULATION
Given: Agretain = 5.0 acres (from Example 2-1); runoff coefficient (C) = 0.95
VRetain = 0.95%(0.75/12)*5.0 acres= 0.3 acre-feet

The project must retain at least 0.3 acre-feet of runoff from impervious surfaces
using Retention BMPs.

Step 5d: Select and Size Onsite Retention BMPs to Achieve 5% EIA

The next step is to select and size Retention BMPs, based on the site assessment
design, and constraints. Section 3-4 provides guidance on the selection of Retention
BMPs. The project must demonstrate disconnection of impervious area such that the
5% EIA requirement is achieved.

Step 5e: Select and Size Biofiltration BMPs to Reduce EIA to <5%

Retention BMPs shall be used onsite to the maximum extent practicable.
Pretreatment BMPs shall be provided for all infiltration BMPs and other Retention
BMPs as needed (see Section 6.1).

New development and redevelopment projects that demonstrate technical
infeasibility for reducing EIA to <5% using Retention BMPs are eligible to use
Biofiltration BMPs to achieve the EIA performance standard.

The project applicant shall demonstrate technical infeasibility by submitting a site-
specific analysis conducted and endorsed by a registered professional engineer,
geologist, architect, and/or landscape architect. Section 3.2 discusses technical
feasibility screening criteria. Projects that cannot demonstrate technical infeasibility
shall meet the requirement to reduce EIA to <5% using Retention BMPs. Otherwise
project applicants must examine other options for meeting the requirements, such as
redesigning the site.

Volume-based biofiltration BMPs shall be sized to treat 1.5 times the volume not
retained using Retention BMPs.
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The onsite biofiltered volume (Vaiosiiter), Should be calculated as follows:
VBiofilter = (VRetain - VAchieved) *1.5 (Equation 2-4)
Where:

VBiofilter = the volume that must be captured and treated in a
Biofiltration BMP (ac-ft)

VRetain = the stormwater quality design volume (SQDV) that
must be retained (ac-ft) (established in Step 5¢)

VAchieved = the volume retained onsite using Retention BMPs
(ac-ft)

EXAMPLE 2-3: BIOFILTRATION VOLUME CALCULATION

Given: Vgetain = 0.3 ac-ft (from Example 2-2); Vachieved = 0.25 ac-ft
VBiofiter = (0.3 - 0.25) * 1.5 = 0.075 ac-ft

If the project applicant has demonstrated technical infeasibility, the remaining EIA
requirement may be met by biofiltering 1.5 times the remaining Vretin. In this case,
the Biofiltration BMP must be sized to treat 0.075 ac-ft.

If the project applicant has demonstrated technical infeasibility, the remaining EIA
requirement may also be satisfied with flow-based Biofiltration BMPs. Flow-based
Biofiltration BMPs shall be sized for the remaining drainage area from which runoff
must be retained (Arewin) Using the methodology described in Section 2.8,
Stormwater Quality Design Flow, with a rainfall intensity that varies with time of
concentration for the catchment tributary to the flow-based Biofiltration BMP,
according to Table 2-1.

Table 2-1: Flow-Based Biofiltration BMP Design Intensity for 150% Sizing

Time of Concentration, minutes Design Intensity for 150% Sizing, in/hr
30 0.24
20 0.25
15 0.28
10 0.31
5 0.35
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Time of concentration should be determined using the methodology provided in the
Ventura County Hydrology Manual.

2.7 Step 6: Alternative Compliance

Certain new development and redevelopment project types are eligible for alternative
compliance measures if onsite Retention BMPs and/or Biofiltration BMPs cannot
feasibly be used to meet the 5% EIA standard (see Section 3.2). Such projects

include:

1) Redevelopment projects (as defined in Section 1.5).

2) Infill projects. Infill projects meet the following conditions:

a.

The project is consistent with applicable general plan designation, and all
applicable general plan policies, and applicable zoning designation and
regulations;

The proposed development occurs on a project site of no more than five
acres substantially surrounded by urban uses;

The project site has no value as habitat for endangered, rare, or
threatened species;

Approval of the project would not result in any significant effects relating
to traffic, noise, air quality, or water quality; and

The site can be adequately served by all required utilities and public
services (modified from State Guidelines § 15332).

3) Smart Growth projects. Smart Growth projects are defined as new
development and redevelopment projects that occur within existing urban
areas? (see maps in Appendix B) designed to achieve the majority of the
following principless3:

a.
b.

C.

Create a range of housing opportunities and choices;
Create walkable neighborhoods;

Mix land uses;

2 Existing urban areas and corresponding maps in Appendix B are based on the cities’ City Urban Restriction
Boundaries (CURB) lines and in the case of the unincorporated County, the Existing Community designation.
These boundaries are a growth management tool intended to channel growth and protect agricultural and open-
space land. The 2011 TGM utilizes existing urban areas (as defined in Appendix B) to provide parameters around
eligibility for alternative compliance in two areas: 1) Smart Growth and 2) low income housing projects.

3

Adapted from the Smart Growth Network’s Smart Growth Principles in cooperation with the U.S.

Environmental Protection Agency.
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g.

Preserve open space, natural beauty, and critical areas;

i. Farmland preservation may also be considered for projects
occurring outside existing urban areas (as defined by the Appendix
B maps).

Provide a variety of transportation choices;

i. Includes transit oriented development (development located within
an average 2,000 foot walk to a bus or train station).4

Strengthen and direct development towards existing communities (as
defined by Appendix B maps); and

Take advantage of compact building design.

The City or County Planning Division in which a project is proposed will
ultimately determine whether a project meets these Smart Growth criteria.

4) Pedestrian/bike trail projects:

v

v

Located along side of a road and

Where right-of-way width is inadequate for the implementation of
Retention and/or Biofiltration BMPs.

5) Agency flood control, drainage, and wet utilities projects:

v

Located within waterbody and is therefore not increasing functional
impervious cover; or

Located on top of a narrow flood control feature (such as a levee) and
space is unavailable for the implementation of Retention and/or
Biofiltration BMPs; or

Where the integrity of the flood control feature (such as a dam or levee)
may be compromised through Retention and/or Biofiltration BMPs (e.g.,
infiltration of stormwater is not appropriate in a levee).

6) Historical preservation projects:

v

Where the extent of the designated preservation area restricts the amount
of land available for the implementation of Retention BMPs.

4 Calthorpe, P. (1993), “The next American metropolis: Ecology, community, and the American dream”, New
York: Princeton Architectural Press.
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7) Low income housing projects that occur within existing urban areas (as
defined by the maps provided in Appendix B):

v" Where density requirements restrict the amount of land available for
the implementation of Retention BMPs and/or

v" Where project financing constraints restrict the amount of land
available for the implementation of Retention BMPs.
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Calculate the Maximum Feasible EIA Reduction

Step 7: Provide Treatment Control BMPs to Treat
Remaining SQDV or SQDF
(See Section 2.8 and Section 3.3)

Is it Feasible to Reduce EIA
to £30%?

Determine “Mitigation Volume”
Mitigation for Runoff Associated with >30%
EIA must be 1.5 times the amount of

Determine “Mitigation Volume” stormwater not managed onsite
[Volume of Runoff Associated with 5% EIA (-) [Volume of Runoff Associated with 5% EIA (-)
Volume of Runoff Associated with the EIA Achieved Volume of Runoff Associated with the EIA
Onsite (< 30% EIA)] Achieved Onsite (< 30% EIA)]
+
(See Section 2.7) [(Volume of Runoff Associated with >30% EIA (-)

Volume of Runoff Associated with the Actual EIA
Achieved Onsite)* 1.5]

(See Section 2.7)

Offsite Mitigation Project
* Retain or Biofilter Mitigation Volume at an

Offsite Location Offsite Mitigation Fee
« Mitigation Must be Located within Same OR | . Contact Local Agency for More Information
Hydrologic Area as Proposed Development » May Not Be Available in All Jurisdictions
Project (see Appendix B)

« Contact Local Agency Before Proceeding

Figure 2-3: Alternative Stormwater Management Control Measures Compliance
Decision Flow Chart
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Projects in these categories must demonstrate that full compliance with the 5% EIA
standard using Retention BMPs and Biofiltration BMPs is infeasible prior to moving
to the alternative compliance flowchart (Figure 2-3) and selecting an offsite
mitigation alternative. Section 3.2 provides infeasibility criteria.

Stormwater runoff from impervious surfaces and developed pervious surfaces that is
not fully retained onsite (up to the SQDV) shall be mitigated using Treatment Control
Measures [Chapter 6] selected per the BMP selection process outlined in Section 3.3
in addition to offsite alternative compliance measures.

Alternative compliance may be met through two options:
o Offsite mitigation project; or
o Offsite mitigation fee.

In either case, the Project applicant must contact the local approval agency before
proceeding with Alternative Compliance.

Mitigation Volume

Projects requesting alternative compliance must demonstration that EIA has been
reduced to the maximum extent practicable. Additionally, the SQDV or SQDF from
all directly connected impervious area and the developed pervious project area must
be captured and treated within the project site.

Alternative compliance options will be based on the “mitigation volume.” The
mitigation volume is the difference between the volume of runoff associated with 5%
EIA and the volume of runoff associated with the actual EIA achieved onsite less than
or equal to 30% (<30%) EIA. The offsite mitigation requirement for EIA in excess of
30% (>30%) is 1.5 times the amount of stormwater not managed onsite.

Projects Feasible to Reduce EIA fo < 30%

1) Determine the volume of runoff that is retained and biofiltered onsite (Vretsio),
using Equation 2-5 below:

VRet/Bio = (VAchieVed+ (VBiofiltered/l-S)) (Equation 2'5)
Where:
VRet/Bio = the total volume of runoff retained and/or
biofiltered onsite using Retention and Biofiltration
BMPs
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VAchieved = the runoff volume retained onsite using Retention
BMPs as calculated in Equation 2-4

VBiofiltered = the runoff volume biofiltered onsite

2) Determine the Mitigation Volume (Vwitigation), USiNg Equation 2-6 below:

VMitigation = VRetain = VRet/Bio (Equation 2-6)
Where:

V Mitigation = the volume of runoff that must be mitigated offsite

VRetain = the SQDV that must be retained onsite per the 5% EIA

requirement calculated in Equation 2-3

VRet/Bio = the total volume of runoff retained and/or biofiltered
onsite using Retention and Biofiltration BMPs
calculated in Equation 2-5
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EXAMPLE 2-4: £30% EIA OFFSITE MITIGATION VOLUME CALCULATION

Given: Vretin = 0.3 ac-ft (from Example 2-2); VRetained = 0.25 ac-ft; Vsiofiterea = 0.06 ac-
ft

1) Calculate volume of runoff retained and biofiltered onsite (Vrewsio ).
VRetBiogio = 0.25 + (0.06/1.5) = 0.29 ac-ft [See Equation 2-5]
2) Calculate Mitigation Volume: (Vwmitigation):
Vwitigation = 0.3— 0.29 = 0.01 acre-feet [See Equation 2-6]

The required offsite mitigation volume is 0.01 ac-ft.

In addition, the SQDV or SQDF from the EIA (0.5 acres) and the developed pervious
area (10 acres *25% = 2.5 acres) must be captured and treated in an approved
Treatment Control Measure.

SQDV (acre-feet) = C*(0.75/12)*3 acres
OR
SQDF (cfs) = C*0.20 in/hr * 3 acres

Note: Per Order R4-2010-0108, several options exist to determine the SQDV and
SQDF. Examples used throughout the 2011 TGM use the 0.75 inch storm event (SQDV
Methodology #3) for the SQDV and 0.2 inches per hour intensity for the SQDF (SQDF
Methodology #1). For these examples, the 10-acre project site is assumed to be in a
location where the 85t percentile storm event is equal to 0.75 inches.

Projects with EIA > 30%

For the scenario where the effective impervious area of the project is greater than
30% due to infeasibility, the runoff volume associated with the effective impervious
area up to 30% must be mitigated offsite at a one-to-one ratio and the runoff volume
associated with the effective impervious area greater than 30% must be mitigated off-
site at 1.5 times the volume.

1) Determine the area of the impervious portion of the drainage area from which
runoff is retained or biofiltered at 30% EIA (Asoxeia), using Equation 2-7 below:

A3o%EA = (IMP*Aproject) - (30%*Apr0ject) (Equation 2-7)
Where:
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A30%E1A =

IMP =

Aproject =

the impervious portion of the drainage area from
which runoff would have been retained or
biofiltered at 30% EIA (acres)

total imperviousness of project area (%)/100

the total project area (acres)

2) Determine the total volume that would have been retained or biofiltered onsite at
30% EIA (V3ox%eia), using Equation 2-8 below:

Viogeia = C*(0.75/12)*Azo%kia (Equation 2-8)
Where:
V300%E1A = the stormwater quality design volume (SQDV)

0.75 =

A3o%EIA =

retained or biofiltered at 30% EIA (note: for the
purposes of this calculation, the biofiltered volume
does not include the 1.5 multiplier)

runoff coefficient [equals 0.95 for impervious
surfaces]

the design rainfall depth (in) [based on SQDV sizing
method 3]

the impervious area from which runoff would have
been retained or biofiltered at 30% EIA (acres) [See

Equation 2-7]

3) Determine the impervious area from which runoff is actually retained (Aactuaieia).
This is the total amount of impervious area that drains to properly sized
Retention or Biofiltration BMPs.

AactualEla = (IMP*Aproject) - (EIA%*AprOject) (Equation 2'9)
Where:
AActualEia = the impervious portion of the drainage area from

IMP =
Aproject -

EIA% =

which runoff is retained or biofiltered using the
actual EIA achieved on-site (acres)

total imperviousness of project area (%)/100
the total project area (acres)

percent EIA actually achieved on-site
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4) Determine the volume that is actually retained onsite (Vacwaleia), Using Equation

2-10 below:
VActua]EIA = C*(0.75/12)*AAcuta]EIA (Equatlon 2'10)
Where:

VAcutalEIA = the stormwater quality design volume (SQDV) that

is retained and/or biofiltered onsite C =
runoff coefficient [equals 0.95 for impervious

surfaces]

0.75 = the design rainfall depth (in) [based on SQDV sizing
method 3]

AactualEia = the area associated with the Actual EIA achieved

onsite, (i.e., the area from which runoffis retained
or biofiltered (acres) [See # 3 above]

Determine the Mitigation Volume for 30% EIA using Equation 2-11 below:

VMitigation30% = VRetain = V30%EIA (Equation 2-11)
Where:

VMitigation30% = the mitigation volume for Project site with 30% EIA

VRetain = the SQDV that must be retained onsite per the 5%

EIA requirement, calculated using Equation 2-3

V3o00E1a = the runoff that would have been retained and/or
biofiltered at 30% EIA (note: for the purposes of this
calculation, the biofiltered volume does not include
the 1.5 multiplier), calculated using Equation 2-8

Determine the Mitigation Volume for >30% (EIA Vwitigation>30%), using Equation 2-12

below:
Vmitigation>30% = (V30%E1A - VActualE1a)*1.5 (Equation 2-12)
Where:
VMitigation>300% = the mitigation volume for >30% EIA
V3006E1A = the stormwater quality design volume (SQDV)
retained or biofiltered at 30% EIA (note: for the
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purposes of this calculation, the biofiltered volume
does not include the 1.5 multiplier)

V ActualEIA = the stormwater quality design volume (SQDV) that
is actually retained and/or biofiltered onsite,
calculated using Equation 2-9

Determine the Total Mitigation Volume (VwitigationTotal), USing Equation 2-13 below:

VMitigationTotal = VMitigation>30% + VMitigation30% (Equation 2-13)
Where:

VMitigationTotal = the total mitigation volume for 30% EIA

VMitigation>30% = the mitigation volume for >30% EIA, calculated using

Equation 2-11

VMitigation30% = the mitigation volume for 30% EIA calculated using
Equation 2-10.
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EXAMPLE 2-5: >30% EIA OFFSITE MITIGATION CALCULATION

Given: 40% EIA; 10 acre total project area, 55% impervious, 25% landscaped, 20%
undisturbed; runoff coefficient (C) = 0.95; Vretin = 0.3 ac-ft

1) Determine impervious area retained or biofiltered onsite at 30% EIA
Asoxeia = ((55/100)*10) — ((30/100)*10) = 2.5 acres  [See Equation 2-7]

2) Determine the volume that is retained or biofiltered onsite at 30% EIA
V3oueia= 0.95%(0.75/12)*2.5 = 0.15 ac-ft [See Equation 2-8]

3) Determine the impervious area from which runoff is actually retained
Anactuaieia = ((65/100)*10) — ((40/100)*10) = 1.5 acres [See Equation 2-9]

4) Determine the volume that is actually retained or biofiltered onsite
Vactualeia = 0.95*(0.75/12)*1.5 = 0.09 ac-ft [See Equation 2-10]

5) Determine Mitigation Volume for 30% EIA
Vmitigationoss = 0.3 — 0.15 = 0.15 ac-ft [See Equation 2-11]

6) Determine Mitigation Volume for >30%
Vwmitigation>30% = (0.15-0.09) *1.5 = 0.09 ac-ft [See Equation 2-12]

7) Determine the Total Mitigation Volume
VwmitigationTotal = 0.15 + 0.09 = 0.24 ac-ft [See Equation 2-13]

The required offsite mitigation volume is 0.24 ac-ft

>30% EIA
i (1:1.5 Mitigation)
AreaRetained 40% EIA — 30% EIA =

15 afres lac or 0.09 ac-ft

30%EIA
(1:1 Mitigation)
30%EIA-5%EIA =
2 acres or 0.15 ac-ft

S5%EIA
0.5acres
(max EIA allowed)

ambies 0 () <
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