
Ventura County Technical Guidance 
Manual for Stormwater Quality 
Control Measures

2011Manual Update Workshop
June 21, 2011

Rebecca Winer-Skonovd, Larry Walker Associates

Lisa Austin, Geosyntec Consultants

1



Presentation Outline
8:50 – 9:30 AM Introduction: Project Applicability Overview

9:30 – 10:15 AM TGM Contents Part I: Standards, Site Assessment & BMP 
Selection

10:15 – 10:25 AM Break

10:25 – 11:00 AM TGM Contents Part II: Site Design & Source Control

11:00 – 12:00 PM TGM Contents Part III: BMP Design, Maintenance & 
Appendix Highlights

12:00 – 1:00 PM Lunch

1:00 – 2:00 PM Redevelopment Development Scenario

2:00 – 2:10 PM Break

2:10 – 2:55 PM Mixed Use & Residential Development Scenarios

2:55 – 3:20 PM Q & A

3:20 – 3:30 PM Summary and Closing
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TGM Contents

Appendix A: Glossary of Terms
Appendix B: Maps
Appendix C: Site Soil Type and Infiltration Testing
Appendix D: BMP Performance Guidance
Appendix E: BMP Sizing Worksheets
Appendix F: Flow Splitter Design
Appendix G: Design Criteria Checklist for Stormwater Runoff BMPs
Appendix H: Stormwater Control Measure Access and Maintenance Agreements
Appendix I: Stormwater Control Measure Maintenance Plan Guidelines and Checklists
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1. Introduction
2. Stormwater Management Standards
3. Site Assessment and BMP Selection
4. Site Design Principles and Techniques
5. Source Control Measures
6. Stormwater BMP Design
7. Maintenance Plan

Appendices:

TGM Contents Part I

TGM Contents Part II

TGM Contents Part III

Applicability Overview



Permit and Project Applicability 
Overview
1. Stated Purpose of 

Permit Requirements 

2. Project Applicability

3. Special Project 
Categories

4. Effective Date

5. Submittals
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Section 1: Introduction

• 1.1 Goals 
• 1.2 Regulatory Background
• 1.3 Impacts of Land Development 
• 1.4 Stormwater Management Principals

– Integrated Water Resource Management (IWRM)
– Low Impact Development (LID)

• 1.5 Applicability
– New Development/ Redevelopment

• 1.6 Use and Organization of the Manual
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Ventura County MS4 Permit

Stated Purpose (Section 4.E.1)

• Lessen water quality impacts of development
– Promote Smart Growth, Compact Development, 

Infill, Redevelopment

• Minimize impacts on biological integrity of 
Natural Drainage Systems

• Minimize Effective Impervious Area (EIA) to 
mimic predevelopment water balance
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Ventura County MS4 Permit

Stated Purpose, cont.

• Minimize pollutant loading from impervious 
surfaces through source control, Low Impact 
Development (LID), and treatment control 
BMPs

• Proper design of BMPs to address pollutants 
of concern and to ensure long-term adequate 
function
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Project Applicability

New Development
• All projects ≥ 1 acre disturbed area and >10,000 

sf impervious area
• Parking lots 5,000 sf impervious area or 25 spaces
• Commercial strip mall ≥ 10,000 sf impervious 

area
• Projects located in or directly adjacent to, or 

discharging directly to an Environmentally 
Sensitive Area (ESA) and ≥ 2,500 sf impervious 
area
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ESAs

• Areas subject to stormwater mitigation 
requirements:

• 303d listed waterbodies

• Coastal Commission’s Environmentally 
Sensitive Habitat Areas

• RARE and BIOL designated waterbodies

• CDFG’s Significant Natural Areas 
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Project Applicability

New Development, cont. 

• Industrial park ≥ 10,000 sf of surface area

• Retail gasoline, restaurants, automotive 
service facilities ≥ 5,000 sf surface area
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Is the Project a(n):

• Routine maintenance activity that maintains original line and grade, 
hydraulic capacity, and/or purpose of facility ?

• Emergency activity required to protect public health and safety?

• Impervious surface replacement (e.g., parking lots and roadways) that 
does not disturb additional area and maintains the original line and 
grade?

Does Redevelopment result in an alteration > 50% of 
impervious surfaces of a previously existing 

development? 

Yes

No

Was the existing development subject to post-
development stormwater quality control 

requirements? 

The entire project must be 
mitigated

Only the alteration must be 
mitigated and not the entire 

development

Only the alteration must be 
mitigated, and not the entire 

development

Yes

No

Create, Add or Replace 5,000 square 
feet or more of impervious surface 
area on an already developed site 

meeting “Existing Project Criteria”?

Stormwater Agency Staff 
Review – Provide Stormwater 

Controls, if Required

Yes

No

Yes

No

Redevelopment



Special Project Categories

Separate Requirements Exist for:

• Projects located within a Redevelopment 
Project Area Master Plan (RPAMP)

• Single Family Hillside Home

• Roadway Projects

12



Redevelopment Project Area 
Master Plan (RPAMP)

• RPAMP requirements take precedent 

• A municipality may apply to the Regional Board 
for approval

• RPAMP requirements 

• Currently no plans to develop an RPAMP
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Single Family Hillside Home

• Disturb <1 ac and add < 10,000 sf impervious 
area

• Known erosive conditions

• Grading on slope ≥ 20% or designated as a 
“hillside area” by General Plan
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Single Family Hillside Home

• Conserve Natural Areas
– Concentrate development on least-sensitive 

portion of the lot

– Limit clearing and grading

– Plant additional vegetation; use native/drought-
tolerant plants

• Provide stenciling at all storm drain inlets
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Single Family Hillside Home

• Slope Protection
– Safely convey runoff from the top of slopes

– Vegetate slopes using native or drought-tolerant 
species

• Channel Protection
– Minimize runoff 

– Stabilize permanent channel crossings

– Install energy dissipaters (e.g., riprap) at outlets
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Single Family Hillside Home

• Direct Runoff to: 
– Vegetated pervious area 

• Use dispersion method such as a splash block

• Flow path should be 25 ft in length 

or utilize stub-out connection

• Avoid creation of erosive conditions 

and do not discharge above slopes >20%

– Rainwater collection system
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Roadway Projects

• Applies to impervious area within right-of-way 
assoc. with public streets, roads, highways, 
and private roads ≥ 10,000 sf 

• Does not apply to routine maintenance 
activities that maintain original line and grade

• US EPA’s Managing Wet Weather with Green 
Infrastructure: Greet Streets
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Roadway Projects

• Provide Retention or Biofiltration BMPs 
designed to capture and treat the SQDV or 
SQDF

• Apply the following to the MEP:
– Minimize street width while accommodating 

traffic flow and public safety

– Use porous pavement for low traffic roadways, on-
street parking, shoulders or sidewalks

– Add tree canopy
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Effective Date
• 90 calendar days after the Regional Board 

Executive Officer’s approval of the revised 
TGM, except:

1. Projects or phases of projects where the 
project’s applications have been “deemed 
complete for processing” (or words of 
equivalent meaning)



Effective Date

• Except, cont.
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) 
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Effective Date (cont.)
• Except, cont.

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



Effective Date (cont.)
• Except, cont.

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

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 2010 TGM provisions if the 
revisions substantially conform to original map 
design, consistent with Subdivision Map Act 
requirements. Changes must also comply with local 
and state law. 



Effective Date (cont.)

• Intent: 
– Applicants that have filed complete applications 

with 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 TGM are not required to 
redesign the proposed project for purposes of 
complying with the new permit.  



Submittals

• Site Map
– Latitude and longitude coordinates of approved 

BMPs and Treatment Control Measures
• Retention BMP, Biotreatment BMP, and 

Treatment Control Measure Design Details and 
Sizing Calculations

• Site-specific hydrologic and/or design 
infeasibility analyses conducted and endorsed 
by a registered professional engineer and/or 
geologist

• Maintenance Plan & Agreement
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TGM Contents Part I

2. Stormwater 
Management 
Standards

3. Site Assessment and 
BMP Selection
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Section 2: Stormwater Management 
Standards

• 3 Flow Charts:
– Management Decision Flow Chart 

– BMP Selection Process / Reduce EIA to 5%

– Alternative Compliance

• The flow charts and TGM Section 2 establish 
the framework and decision process to 
address permit requirements
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Figure 2-1: Stormwater Management Control Measures 
Design Decision Flowchart



Stormwater Management Control 
Measures Design Decision Flowchart

• 9 overall steps

• Guidance on each step in TGM Section 2

• More detailed guidance in TGM Sections 3 - 7



Step 1
• Determine if Project is Subject to TGM

– Project Categories, Thresholds  and Effective 
Date in Section 1.5

– If Project is Subject to RPAMP, implement 
requirements in RPAMP

– If Single-Family Hillside Home or Street, Road 
or Highway Project, implement BMPs in 
Section 2.2



2. Assess Site Conditions (Section 3.1)
– Understanding site conditions and 

constraints is critical to laying out the site 
and selecting and siting BMPs

Step 2



3.1 Assessing Site Conditions and 
Other Constraints

• Topography

• Soil Type and Geology

• Groundwater Considerations

• Geotechnical Considerations

• Managing Off-site Drainage

• Existing Utilities

• Environmentally Sensitive Areas



3. Apply Site Design Principles & Techniques 
(Section 4)

– Protect Natural Areas

– Minimize Land Disturbance

– LID Considerations Early in  Site Planning 
Process

4. Apply Source Controls (Section 5)

Steps 3 - 4



Step 5

5. Select BMPs to Reduce EIA to ≤5%

– Move to next flow chart, 

but first

– A few key definitions



Key Definitions
• “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.

• “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."
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Figure 2-2. Step 5: Apply BMPs to Reduce EIA to 
≤5% 



Step 5
5a. Calculate Allowable EIA

– the maximum impervious area from which runoff 
can be treated and discharged offsite (acres)

– No more than 5% of total project area  

Total Impervious Area (TIA) Pervious Area

Step 5a: Calculate Allowable 
Effective Impervious Area:

EIAallow = Aproject x 0.05 (Eq.2-1)

Project Area (Aproject)

5%
 

E
IA Developed Pervious

(Landscaping)

EIA 
Allowed

EIA Retained



5.0 acres 
impervious 

retained on-site

4.5 acres 
pervious

0.5 acres effective 
impervious area (EIA) 

maximum

Total Project Area: Atotal = 10 acres  
Maximum allowed EIA = Atotal * 0.05 = 0.5 acres
Aimpervious = 5.5 acres (building, parking lot, driveway)
Apervious  = 4.5 acres (surrounding landscaping)
Aretained = 5.5 – 0.5 = 5 acres retained onsite (minimum)
Atreated = 0.5 + 4.5 = 5 acres treated



5b.  Calculate the 
Impervious Area to be 
Retained
– The impervious area 

from which runoff 
must be retained 
onsite is the total 
impervious area 
minus the Allowable 
EIA (EIAallowable)

Step 5

Total Impervious Area (TIA) 

Step 5a: Calculate Allowable 
Effective Impervious Area:

EIAallowable = Aproject x 0.05 (Eq.2-1)

Step 5b: Calculate Area To Be 
Retained

Arearetain = TIA – EIAallow (Eq. 2-2)

EIA Retained



Step 5

5c.  Calculate the 
Volume to be 
Retained

Step 5c: Calculate Volume To Be Retained
VRetain = C x Arearetain x 0.75 inch (Eq. 2-3)

5d. Select and Size Retention BMPs
In order to render impervious surfaces “ineffective”, 
Retention BMPs must be sized to retain the 
Stormwater Quality Design Volume (SQDV)



Step 5

Did Onsite 
Retention BMPs 
Achieve Vretain?

No

Yes

Step 5d: Select and Size Onsite 
Infiltration, Reuse, and 

Evapotranspiration Retention BMPs

Step 5e: Biofilter to Reduce 
Remaining EIA to ≤5%, VBiofilter

Meet Infeasibility 
Criteria?

(see Section 3.2)

No

5e. Biofilter to Reduce Remaining EIA to ≤5%

 Demonstrate technical 
infeasibility

 Apply Retention BMPs to 
the MEP

 Use Biofiltration BMPs 
sized to treat 1.5 times the 
remaining volume



3.2 Technical Feasibility Screening
• Technical infeasibility may result from:

– Seasonal High Groundwater Table (≤5 feet below BMP 
bottom surface)

– Within setbacks:
• 100 feet of a groundwater well used for drinking water, non-

potable wells, drain fields, and springs
• 50 feet from slopes steeper than 15 percent or an alternative 

setback established by the geotechnical expert for the project
• 8 feet from building foundations or an alternative setback 

established by the geotechnical expert for the project

– Sites with documented potential for groundwater 
pollutant mobilization



3.2 Technical Feasibility Screening
• Technical infeasibility (continued):

– Locations with geotechnical hazards established 
by geotechnical engineer 

– Projects with high-risk areas such as service/gas 
stations, truck stops, and heavy industrial sites, 
unless a site-specific evaluation demonstrates 
that:

• Treatment is provided to address pollutants of concern, 
and/or

• High risks areas are isolated from stormwater runoff or 
infiltration areas with little chance of spill migration.



3.2 Technical Feasibility Screening
• Technical infeasibility (continued):

– Locations where reduction of runoff may impair 
beneficial uses

– Locations where increase in infiltration could 
impair beneficial uses 

• Either of these infeasibility criteria must be documented in a 
site-specific study such as CEQA analysis or watershed plan



3.2 Technical Feasibility Screening
• Technical infeasibility (continued):

– Ventura Soil No. 1-2 (measured infiltration <0.3 
in/hr)

• If the site has Ventura Soil No. 3 (measured infiltration 0.3 to 
0.5 in/hr) and no other infiltration-related infeasibility 
criteria apply, use a Bioinfiltration BMP or Rainwater 
Harvesting (if feasible) to achieve the 5% EIA requirement.



3.2 Technical Feasibility Screening
• Technical infeasibility (continued):

– Green roofs are optional subject to the approval 
of the permitting authority

– Insufficient demand for harvested stormwater
• 80% capture with a 72 hour drawdown time 

• Considering all allowable and reliable demand
– the rate of use under average wet season conditions 

(November through March) from sources meeting the 
following criteria



Allowable and Reliable Demand
• The use is permitted by building codes and health codes without requiring 

disinfection and fine filtration.
• The use is reliable on a seasonal basis, such that the lowest weekly 

demand on an average annual basis is no less than 2/7th of the wet 
season average. 
– Intent: Under worst-case conditions, the demand should still be sufficient to 

use the entire tank volume within a week.
• Where a reliable use is present on the site that is not permitted by 

building codes and/or health codes, a variance has been sought to allow 
use without disinfection and fine filtration.

• The use does not conflict with mandatory use of reclaimed water. It is 
assumed that uses do not conflict unless water balance calculations are 
provided to demonstrate the contrary.

• The estimated use rates are consistent with requirements for low water 
use landscaping requirements under local and statewide ordinance 
(including California Assembly Bill 1881).
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3.2 Technical Feasibility Screening
• Technical infeasibility (continued):

– Green roofs are optional subject to the approval 
of the permitting authority

– BMPs that are not allowable per current federal, 
state or local codes. 

• Local codes will be updated by mid-2012.

– Project where density and/or nature of the project 
would create significant difficulty for compliance 

• Redevelopment (defined in Section 1.5)

• Infill and Smart Growth



Infill Definition

• Infill projects meet the following conditions:
a) consistent with applicable general plan and zoning 

designations
b) occurs on a project site of no more than 5 ac 

substantially surrounded by urban uses
c) no value as habitat for endangered, rare, or 

threatened species
d) not result in any significant effects relating to traffic, 

noise, air quality, or water quality
e) can be adequately served by all required utilities and 

public services 
(modified from State Guidelines § 15332)



Smart Growth Definition

• Projects that occur within existing urban areas 
(mapped in Appendix B) designed to achieve the 
majority of the following principles:
a) Create a range of housing choices
b) Create walkable neighborhoods
c) Mix land uses
d) Preserve open space, natural beauty, and critical areas
e) Provide a variety of transportation choices
f) Direct development towards existing communities
g) Take advantage of compact building design



3.2 Technical Feasibility Screening
• Technical infeasibility (continued):

– Pedestrian/bike trail projects
• Located along side of a road and ROW width is inadequate

– Agency flood control, drainage, and wet utilities projects
• 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).

– Historical preservation projects
• Where the extent of the designated preservation area restricts the amount of land 

available for the implementation of Retention BMPs.

– Low income housing projects that occur within existing urban areas 
• Where density requirements restrict the amount of land available for the 

implementation of Retention BMPs and/or
• Where project financing constraints restrict the amount of land available for the 

implementation of Retention BMPs.



Step 6

6. Alternative Compliance

 If Retention and Biofiltration 
BMPs cannot achieve 5% EIA

 Project must meet infeasibility 
criteria

Redesign Project

Step 5e: Biofilter to Reduce 
Remaining EIA to ≤5%, VBiofilter

o

Does the Project 
Qualify for 
Alternative 

Compliance?

Step 6: Alternative 
Compliance

(see Figure 2-3)

No

Yes

Did Onsite 
Biofiltration 

Achieve VBiofilter?



Determine “Mitigation Volume”

[Volume of Runoff Associated with 5% EIA (-) 
Volume of Runoff Associated with the EIA 

Achieved Onsite (≤ 30% EIA)]
(See Section 2.7)

Offsite Mitigation Project
• Retain or Biofilter Mitigation Volume at an 

Offsite Location
• Mitigation Must be Located within Same 

Hydrologic Area as Proposed Development 
Project

• Contact Local Agency Before Proceeding

Calculate  the Maximum Feasible EIA Reduction

Yes

Offsite Mitigation Fee
• Contact Local Agency for More 

Information
• May Not Be Available in All Jurisdictions

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 
stormwater not managed onsite

No

Provide Treatment Control BMPs to Treat 
Remaining SQDV or SQDF

(See Figure 2-1 & Figure 2-4)

OR



Step 6

• Section 3.2 provides criteria for determining 
“maximized” volume for Retention and 
Biofiltration BMPs

• Table 3-1 lists % of site feasible to dedicate to 
BMPs based on project type

Calculate  the Maximum Feasible EIA Reduction
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“Maximized” Volume for Retention 
and Biofiltration BMPs

• Volume can be considered to be maximized when all of 
the following conditions are met:
– Infiltration BMPs are not required to exceed the depth that 

infiltrates within 48 hours at the design percolation rate
– All practicable methods are employed to enhance the 

design percolation rate for infiltration BMPs
– Drain time and/or treatment rate of Biofiltration BMP is 

consistent with design guidance contained in Section 6
– The maximum pervious area feasible for BMPs has been 

provided and the proposed BMPs have been configured to 
make use of this area



Step 6

• Alternative compliance options will be based on the 
“mitigation volume”

• The mitigation volume is the difference between the 
volume that must be retained per the 5% EIA 
requirement and the amount feasibly retained 
and/or biofiltered onsite
– Mitigation for volume assoc. w/ ≤30% EIA is 1:1 

– Mitigation for >30% EIA is 1.5 times the amount of 
stormwater not managed onsite



Alternative Compliance

• Offsite Mitigation Project
– Mitigation volume must be retained at offsite 

location

– Must be within same hydrologic area

• Offsite Mitigation Fee

– May be an option in future



Step 7

7. SQDV/SQDF from 
impervious surfaces and 
developed pervious 
surfaces not fully 
retained onsite must be 
mitigated onsite using 
Treatment Control 
Measures

5%
 E

IA Developed Pervious
(Landscaping)

Step 7: Provide Treatment 
Control BMPs to Treat 

Remaining SQDV or SQDF
(See Figure 2-1 & Figure 2-4)



3.3 Treatment Control Measure 
Selection Guidance

• Treatment Control Measures shall be selected based on the 
primary class of pollutants likely to be discharged from the project
– See Table 3-2

• For projects that discharge to an impaired waterbody and whose 
discharges contain the pollutant causing impairment, the project 
shall select Treatment Control Measures from the top three 
performing BMP categories, or alternative BMPs that are designed 
to meet or exceed the performance of the highest performing 
BMP, for the pollutant causing impairment
– See Table 3-4

• Proprietary BMPs must meet or exceed the performance 
standards listed in Attachment C in Order R4-2010-0108 (provided 
in Appendix D)



TGM Contents Part II

4. Site Design Principles 
and Techniques

5. Source Control 
Measures

61



Section 4: Site Design Principles & 
Techniques

Includes:
• Site Planning
• Protect and restore natural 

areas
• Minimize land disturbance
• Minimize impervious cover
• Apply LID at various scales
• Implement integrated 

Water Resource Mgt 
Practices

• Primary Objective is to 
reduce the hydrologic and 
water quality impacts assoc. 
with development

• Most applicable to 
greenfield development
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Section 4: Site Design Principles & 
Techniques

4.2 Site Planning 
• Consider retention BMPs as early in the process as 

possible

• Look for opportunities to simultaneously address 
flood control and EIA requirements

• Multidisciplinary approach

• Consider use of alternative building materials; avoid 
materials made out of copper and zinc
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Section 4: Site Design Principles & 
Techniques

Table 4-1: Rule of Thumb Space Requirements
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Section 4: Site Design Principles and 
Techniques

4.3 Protect and Restore Natural Areas
• Cordon off streams, wetlands, and steep slopes

• Reserve areas with high permeability soils for 
infiltration BMPs

• Concentrate development on least-sensitive portion 
of site

65

Stream Buffer 
Larry Walker Associates



Section 4: Site Design Principles and 
Techniques

4.4 Minimize Land Disturbance
• Preserve natural hydrologic function of the site 

• Delineate and flag development envelope

• Restrict clearing and grading activities to 
development envelope

• Consider soil amendments to restore 

permeability

66
Minimized Clearing and Grading 

Greenfield et al., 1991



Section 4: Site Design Principles and 
Techniques

4.5 Minimize Impervious Cover
– Reduces size needed for treatment BMPs

– Minimizes impacts assoc. with development

– Use minimum allowable roadway widths 

and driveway lengths

– Reduce building footprints

– Use permeable pavement

– Build more compactly in infill and 

redevelopment sites

67

Impervious Cover Minimization 
BASMAA, Start at the Source



Section 4: Site Design Principles and 
Techniques

• Regional/Watershed Scale
– Density

– Open Space

– Redevelopment

• Site Level
– Public Spaces

– Compact Project Design

– Multi Mode Transportation

68

4.6 Apply LID at Various Scales



Section 4: Site Design Principles and 
Techniques

4.7 Implement Integrated Water 
Resource Management Practices

• Multi-benefit BMPs (flooding, 
habitat, recreation, 
groundwater recharge)

69

Integrated Regional Water Management Plan
Ventura County



Section 5: Source Control Measures

• Designed to prevent 
pollutants from 
contacting stormwater 
runoff
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Section 5: Source Control Measures

S-1: Storm Drain Message and Signage
• Required at all storm drain 

inlets within project 

boundary

• Consult local permitting 

agency
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STORM DRAIN 
MESSAGE LOCATION

  

  
 

 

  

 

Figure 5-1: Storm Drain Message 
Location

2. STORM DRAIN MESSAGE SHALL BE PERMANENTLY APPLIED DURING THE CONSTRUCTION OF THE CURB AND 
GUTTER USING A METHOD APPROVED BY THE LOCAL AGENCY.

STORM DRAIN MESSAGE SHALL BE APPLIED IN SUCH A WAY AS TO PROVIDE A CLEAR, LEGIBLE IMAGE.
NOTES:
1.

  
 

CURB TYPE INLET

  
 

 

  

 



Section 5: Source Control Measures

S-2: Outdoor Material Storage Area Design
• Eliminate possibility of stormwater contact 

with material storage areas

• Diversion, cover, or capture
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Section 5: Source Control Measures

S-3: Outdoor Trash Storage Area Design
• Requirements governed by local codes and 

ordinances including Building and Fire codes

• Enhance local codes and ordinances
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Section 5: Source Control Measures

S-4: Outdoor Loading/Unloading Dock Area 
Design
• Prevent run-on

• Direct downspouts away

• Storm drain prohibited

74
CASQA Industrial & Commercial BMP Handbook



Section 5: Source Control Measures

S-5: Outdoor Repair/ Maintenance Bay Design
• Cover or enclose all maintenance/ repair areas

• Direct connection to storm drain prohibited

• Cover areas where parts and fluids are stored

75

CASQA Industrial & Commercial BMP Handbook



Section 5: Source Control Measures

S-6: Outdoor Vehicle/ Equipment/ Accessory 
Washing Area Design
• Wash waters are not allowed in the storm drain 

system

• Contain wash water and direct to pretreatment and 
sanitary sewer

76Sacramento Stormwater Quality Program



Section 5: Source Control Measures

S-7: Fueling Area Design
• Area must be covered

• Grade to prevent run-on

• Do not drain to storm drains
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Section 5: Source Control Measures

S-8: Proof of Control Measure Maintenance

• Maintenance Agreement

• Maintenance Plan

• Refer to Appendix H
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TGM Contents Part III

6. Stormwater BMP 
Design

7. Maintenance Plan

Appendices
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Section 6: Stormwater BMP Design

• General Considerations
– Maintenance 

Responsibility
– Pretreatment
– Infiltration
– Biofiltration BMPs
– Treatment Control 

Measures

• Filtration

• Wetpools
– “On-line” and “Off-line” 

Facilities

80

Figure 6-1:  Differences between On-line, Off-
line, and In-stream Control Measures



Section 6: Stormwater BMP Design

• Retention BMPs
– Infiltration BMPs

• INF-1: Infiltration Basin

• INF-2: Infiltration Trench

• INF-3: Bioretention

• INF-4: Drywell

• INF-5: Permeable 
Pavement

• INF-6: Proprietary 
Infiltration

• INF-7 Bioinfiltration

81

Bioretention in Parkway and parking lots
Photo Credit: Geosyntec Consultants

Permeable pavement 
application
Photo Credit: Geosyntec 
Consultants



Section 6: Stormwater BMP Design

• Retention BMPs

– Rainwater Harvesting BMPs
• RWH-1: Rainwater Harvesting

– Evapotranspiration BMPs
• ET-1: Green Roof

• ET-2: Hydrologic Source Control BMPs

• Pretreatment/Gross Solids Removal BMPs

– PT-1: Hydrodynamic Device

– PT-2: Catch Basin Insert
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Green Roof Example
Photo Credit: Geosyntec Consultants



Section 6: Stormwater BMP Design

• Biofiltration BMPs
– BIO-1: Bioretention with 

Underdrain

– BIO-2: Planter Box

– BIO-3: Vegetated Swale

– BIO-4: Vegetated Filter 
Strip

– BIO-5: Proprietary 
Biotreatment
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Vegetated swale captures flow from a 
residential street

Photo Credit: Geosyntec Consultants

Proprietary Biotreatment 
Example

Photo Credit: Filterra®



Section 6: Stormwater BMP Design

• Treatment Control Measures
– TCM-1: Dry Extended 

Detention Basin 

– TCM-2: Wet Detention Basin

– TCM-3: Constructed Wetland

– TCM-4: Sand Filter

– TCM-5: Cartridge Media Filter

84

Wet Detention Basin
Photo Credit: Geosyntec Consultants



INF-1: Infiltration Basin

• Description:
– Earthen basin placed in 

naturally pervious soils
– Forebay or settling basin 

recommended prior to 
infiltration

• Applications:
– Mixed-use/ Commercial/ 

Single- or Multi-Family
– Roads, Parking Lots
– Parks and Open Space
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INF-2: Infiltration Trench

• Description:
– Long narrow gravel-filled 

trenches for smaller 
areas – may include 
surface depressions

• Applications:
– Areas adjacent to 

parking lots, driveways, 
buildings (with required 
set-backs)

– Roadway medians and 
shoulders
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INF-3: Bioretention

• Description:
– Landscaped shallow 

depressions that capture 
and filter runoff

• Applications:
– Mixed-use/ Commercial/ 

Single- or Multi-Family/ 
Institutional/ 
Recreational

– Parking lot islands/ 
traffic circles

– Road medians
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INF-4: Drywell

• Description:
– Similar to trenches but 

with vertical 
configuration and lateral 
flow

• Applications:
– Infiltration of roof runoff 
– Other applications 

require detailed design 
analysis
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INF-5: Permeable Pavement
• Description:

– Permeable pavements 
contain small voids that allow 
water to pass through to a 
stone base

– Modular paving systems 
(concrete pavers, grass-pave, 
gravel-pave)

– Poured-in-place (porous 
concrete or permeable 
asphalt)

• Applications:
– Parking lots
– Driveways
– Sidewalks and walkways
– Outdoor athletic courts
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INF-6: Proprietary Infiltration

• Description:
– Prefabricated structures 

that allow for subsurface 
vertical infiltration

• Applications:
– Mixed-use/ Commercial/ 

Single- and Multi-Family
– Roads and Parking Lots
– Parks, Open spaces
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INF-7: Bioinfiltration

• Description:
– Bioretention with an 

underdrain placed above 
a storage layer

– Promotes infiltration but 
allows discharge of 
biofiltered runoff

• Applications:
– Same as bioretention, 

but where native soil 
infiltration rates are 0.3 
– 0.5 in/hr
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RWH-1: Rainwater Harvesting
• Description:

– Facilities that capture and store 
stormwater runoff for later use. 

– Storage facilities that can be 
used include cisterns (above 
ground tanks), open storage 
reservoirs (e.g., ponds and 
lakes), and underground 
storage devices (tanks, vaults, 
pipes, arch spans, and 
proprietary storage systems).

– Uses include irrigation demand, 
indoor non-potable demand, 
industrial process water 
demand

• Applications:
– High Density Mixed-use/  

Commercial/Multi-Family 
Residential/Industrial

– Parks and Golf Courses
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ET-1: Green Roof

• Description:
– Eco-roofs or vegetated 

roof covers with 
soil/vegetative layers.

• Applications:
– Building Roofs
– Outdoor Eating Areas
– Parking Structure Roofs
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ET-2: Hydrologic Source Control BMPs
• Description:

– Simple BMPs that are 
integrated into the site 
design to reduce runoff 
volume at the source. 

– Includes impervious area 
dispersion, soil 
amendments, street trees, 
and rain barrels

• Applications:
– Building Roofs
– Sidewalks and Patios
– Landscaping Hardscapes
– Parks and Trails
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BIO-1: Bioretention with Underdrain

• Description:
– Bioretention facilities 

with underdrains.  Used 
for low infiltrating soils 
or lined facilities. 

• Applications:
– Parking Lots
– Roadway Parkways and 

Medians
– School Entrances, 

Courtyards, Walkways
– Playgrounds and Sports 

Fields
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BIO-2: Planter Box

• Description:
– Completely contained 

bioretention-like 
facilities with 
underdrains.

• Applications:
– Areas Adjacent to 

Buildings and Sidewalks
– Building Entrances, 

Courtyards, and 
Walkways
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BIO-3: Vegetated Swale

• Description:
– Open shallow channels 

with low-lying 
vegetation and slow-
flowing water.  
Treatment through 
settling and filtration.

• Applications:
– Areas adjacent to 

parking lots and 
roadways

– Open space adjacent to 
athletic fields
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BIO-4: Vegetated Filter Strip

• Description:
– Vegetated areas 

designed to treat sheet 
flow runoff from 
adjacent impervious 
areas

• Applications:
– Areas adjacent to 

parking lots and 
driveways

– Roadway shoulders
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BIO-5: Proprietary Biotreatment

• Description:
– Proprietary biotreatment 

BMPs that incorporate 
plants, soils, microbes 
engineered to provide 
higher flow 
rates/volumes for 
treatment

• Applications:
– Parking Lot Islands
– Turnarounds
– Roadway Curbs
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TCM-1: Dry Extended Detention Basin

• Description:
– Basins designed to 

detain the SQDV for 36 
to 48 hours to promote 
settling and flow control. 

• Applications:
– Regional Detention and 

Treatment
– Highways, Parking Lots, 

Commercial, Residential
– Within Open Areas or 

Play Fields
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TCM-2: Wet Detention Basin

• Description:
– Basins designed with a 

permanent pool of water 
and with extended 
detention for the SQDV.

• Applications:
– Regional Detention and 

Treatment
– Highways, Parking Lots, 

Commercial, Residential
– Parks, Open Space, Golf 

Courses
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TCM-3: Constructed Wetland

• Description:
– Treatment system with a 

forebay and one or two 
permanent pools.  

• Applications:
– Regional Detention and 

Treatment
– Commercial, Residential
– Parks, Open Space, Golf 

Courses
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TCM-4: Sand Filters

• Description:
– Similar to a bioretention 

with underdrain, but 
with filtration of water 
through a constructed 
sand bed and typically 
not vegetated

• Applications:
– Adjacent to Parking Lots
– Road Medians and 

Shoulders
– Open Areas and Play 

Fields
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TCM-5: Cartridge Media Filter

• Description:
– Proprietary devices 

typically consisting of 
cylindrical vertical filters 
contained in CBs, 
manholes, or vaults

• Applications:
– Parking Lots
– Roadways
– Playgrounds
– Outdoor Eating Areas
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PT-1: Hydrodynamic Separation Device

• Description:
– Proprietary devices that 

remove trash, debris, 
and coarse sediment by 
screening, gravity and 
centrifugal forces.

• Applications:
– Parking Lots
– Road Medians and 

Shoulders
– High Trash Areas
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PT-2: Catch Basin Insert

• Description:
– Manufactured inserts 

installed within catch 
basins.

• Applications:
– Parking Lots
– Roads
– Athletic Courts
– Outdoor Food Areas 
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Section 7: Maintenance Plan

• 7.1 Site Map
• 7.2 Baseline Descriptions
• 7.2 Spill Plan
• 7.4 Facility Changes
• 7.5 Training
• 7.6 Basic Inspection and Maintenance Activities
• 7.7 Revisions of Pollution Mitigation Measures
• 7.8 Monitoring and Reporting Program
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Appendices

• A: Glossary of Terms
• B: Maps

– Hydrologic Areas 
(consistent with Basin Plan 
sub-basins)

– Environmentally Sensitive 
Areas

– 85th Percentile Rain Depths
– Existing Urban Areas
– Soil Classification
– Liquefaction and Expansive 

Soil Potential
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Appendices

• C: Site Soil Type and Infiltration Testing
– Soil investigations
– Infiltration testing analyses
– Assessment of test results

• D: BMP Performance Guidance
– Using Performance Statistics for BMP Selection
– Comparison of the Performance of Biofiltration 

BMPs and Retention BMPs
• International BMP Database Performance Summaries
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Appendices

• E: BMP Sizing 
Worksheets 
– Sizing Criteria

– Step by Step sizing 
instructions for BMPs

– Worksheet Form

– Worksheet Form 
Example
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Appendices

• F: Flow Splitter Design 
Specifications

• G: Design Criteria 
Checklists for 
Stormwater Runoff 
BMPs
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Appendices

• H: Stormwater Control 
Measure Access and 
Maintenance 
Agreements

• I: Stormwater Control 
Measure Maintenance 
Plan Guidelines and 
Checklists
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