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MS4 Permit Annual Training

 Permittees are required to provide annual training

 Today’s training is part of the formal WQMP review training

 Stormwater Managers

 Planners

 For those involved in WQMP reviews
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MS4 SAR Permittees

 Riverside County Flood Control and 

Water Conservation District

 County of Riverside

 Beaumont

 Calimesa

 Canyon Lake

 Corona

 Hemet

 Lake Elsinore

 Menifee

 Moreno Valley

 Murrieta

 Norco

 Perris

 Riverside

 San Jacinto

 Wildomar
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WQMP Overview 

and Key Documents
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Development Program Summary

 Local agencies are responsible for implementing 

development regulations within their jurisdictions and for 

compliance with the NPDES permit

 The WQMP is a key element of development programs

 Not requiring an appropriate and complete WQMP could 

cause agencies to be FINED by the State
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WQMP Guidance and Key Exhibits

 A WQMP is a plan developed to mitigate the impacts of urban 

run-off from New Development and Significant Redevelopment 

Projects
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WQMP Guidance and Key Exhibits

 Guidance guides the preparation process and 

dictates type of information and analyses 

required

 Template is Exhibit B

 LID Handbook is Exhibit C

 Documents are available for download

 RC Flood NPDES website

http://rcflood.org/NPDES

This presentation will also be available

http://rcflood.org/npdes-

training/Presentations.aspx
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Which Projects do 

WQMPs Apply to?
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WQMP Requirements Apply to…

 New Development and Redevelopment Priority Development 

Projects

 An incorrect determination of Project Category could create 

significant future headaches such as…

 Permit enforcement actions against the agency or owner

Against the Agency under the Municipal NPDES permit

Against the Owner under the General Construction NPDES 

Permit
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WQMP Requirements Apply to…

 “Whole of an action”

 Page 5 of WQMP Guidance:
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Priority Development Categories

 New Development

 Automotive Repair Shops

 Restaurants

 Hillside Development

 Developments adjacent 

to/directly discharge to 

ESA

 Parking Lots

 RGOs

 Significant Redevelopment
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WQMP Triggers – Other Projects

 Other Projects – those projects that are not “Priority 

Development Projects”

 WQMP generally not required

 Local jurisdictions may require WQMP if deemed necessary to 

ensure mitigation of adverse impacts to water quality

 Required to incorporate:

 Appropriate LID principles

 Source Control BMPs

 Other BMPs, which may or may not include treatment control BMPs
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Public Works Projects

 A Public Works project must have a WQMP if:

 it has similar functions or characteristics of a Priority Development Project, or 

may conduct similar activities after construction

 Examples Include:

 A corporation yard with a vehicle and equipment maintenance facility is similar 

to an automotive repair shop

 A civic center or library has characteristics similar to a commercial office 

building
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Permittee Discussion…

 Hypothetical scenario: Would this be “redevelopment” Priority 

Development Project?

 Proposes to remove the landscaping at back of sidewalk
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Permittee Discussion…

 Hypothetical scenario: Would this be an “other” Project?
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Permittee Discussion…

 Hypothetical scenario: Would this be “hillside” or “new 

development” Priority Development Project?
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Let’s review key 

terminology…
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Key Terminology - BMPs

 What are BMPs?

 BMPs are non-structural and structural source control 

measures that are required to be incorporated into all new 

development and significant redevelopment projects.

 They are essential elements for effective water pollution 

control

WQMPs must include the following BMPs:

18

Let’s discuss 

each of these

- Site Design BMP Concepts (LID Principles)

- Low Impact Development (LID) BMPs,

- Source Control BMPs, and

- Treatment Control BMPs (Potentially)



rcwatershed.org

Key Terminology – BMPs

 LID Principles:

 Site design concepts that eliminate causes (drivers) of negative 

impacts of development. Requires planning and forethought

Smart site layouts that preserve existing vegetation, 

preserve existing drainage patterns, and minimize areas of 

imperviousness.

Utilizing site design concepts can reduce costs by 

reducing or in some cases eliminating the need for 

additional structural BMPs.
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Permittee Discussion…

 LID Principle or pervious area or compacted area?
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Key Terminology – BMPs

 LID BMPs:

 Those BMPs that incorporate natural environmental and/or biological 

processes to treat pollutants and address hydromodification.

 Structural BMPs that primarily utilize some form of; infiltration, bio-filtration, 

evaporation, transpiration, or a combination thereof.

21



rcwatershed.org
Permittee Discussion…

 LID BMP or treatment control?
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Key Terminology – BMPs

 Source Control BMPs:

 BMPs that attempt to reduce or eliminate pollution at the source (stop it 

before it starts).

 May be either structural or procedural

Structural Source Controls are permanent BMP structures built into the 

site.

Procedural Source Controls are prescribed methods of performing actions 

or operations.

Good Housekeeping practices is classic example
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Key Terminology – BMPs

 Treatment Control BMPs

 Traditional BMPs (as opposed to LID BMPs) that focus on efficient and 

effective removal of pollutants with less concern for mimicking pre-

development hydrology.
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Key Terminology - Design Storm Rainfall Depth

0.85 0.61

0.51

25

Exhibit A of Guidance Document
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Key Terminology - Design Capture 

Volume

 What is the Design Capture Volume (DCV)?

 The maximized water quality capture volume

 Equivalent to the 85th percentile 24-hour storm event

 Computation of the DCV is covered in the Guidance (Page 23)
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DCV can be calculated based on the following equation:

𝐷𝐶𝑉 =
𝐷85 ∙ 𝐶 ∙𝐴𝑇𝑅𝐼𝐵

𝟏𝟐
= 

Where:

DCV = (ft3)

D85 = the Design Storm rainfall depth (from Exhibit A) (inches)

C = composite rational method runoff factor for the Drainage

Management Area (unitless)

ATRIB = area tributary to the BMP (ft2)
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Key Terminology – Effective Area

 The minimum area, based on a percentage of a project site, that 

is necessary to demonstrate MEP implementation of on-site 

retention and infiltration and biotreatment of the DCV using LID 

BMPs 

 Must meet the following requirements:

 Is suitable for a BMP (Example: If infiltration is potentially feasible 

for the site then infiltration must be allowed over this area)

 This area receives runoff from impervious areas
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Key Terminology – Effective Area

 If the minimum effective area is not provided for LID BMPs and the full 
DCV is not managed on-site, the reviewer shall request that additional 
area be made available for BMPs in the site design until either the 
percentage of the site in Table 2-5 is provided, or the entire DCV is 
managed, whichever percentage is less

 If the percentage of the site made available for LID BMPs equals or 
exceeds a Project’s minimum effective area criteria for BMPs and still 
does not achieve the DCV, then the unmet portion of the DCV must be 
addressed with other TBMPs, credits, urban runoff fund contributions, or 
waivers.

Let’s look at Table 2-5…
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Table 2-5. Recommended Effective 

Area29
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Key Terminology – Drainage 

Management Area (DMA)

 DMA – Outlines each LID BMP tributary area and is:

 Subdivided into smaller areas based on land cover and Hydrologic 

Soil Group (HSG).

 Sample: If the Project site has two or more discharge locations, the 

Project has a minimum of two DMAs and the proponent must 

complete the HCOC and DCV analysis for each corresponding DMA 

 Effective Area (EA) – An area which is suitable for a BMP, and receives 

runoff from impervious areas.
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Understanding DMA Types

 There are four types of DMAs:

31

DMA DMA Type

LID PRINCIPLES – Site design planning areas

Self Treating Areas A

Self Retaining Areas B

Areas that drain to Self-Retaining Areas C

LID BMPS – Structural Mitigation

Areas that drain to BMPs D

Let’s take a closer look at each of these types…
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DMA Type A – Self-Treating Area

 Self-Treating Areas (if not comingling with project flows):

 Conserved natural spaces

 Undeveloped areas

 Landscaped areas – requires vegetation of low water use species

 Note: May only include <5% impervious area (with mild slope areas) to ensure 

flows will be absorbed into vegetation

32

Self-Treating Area

Natural areas that do not drain to stormwater BMPs, but rather drain 

directly off site to the MS4, rather than having its runoff comingle with 

runoff from the project’s impervious surfaces.

Self-treating areas can be removed from the total tributary drainage 

area used to size BMPs.
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DMA Type B – Self-Retaining Area

 Landscape Areas

 Pervious pavement

 Ponds, fountains

 Harvest and Use Areas

 Green Roofs

 Parking islands

33

Self-Retaining Area

An area that has been designed to capture and retain the volume of 

runoff requiring treatment from that area. The self-retaining area must 

have the capability to restore its retention capacity within 72 hours in 

order to ready itself to capture subsequent runoff events.

Self-retaining areas can be removed from the total tributary drainage 

area used to size BMPs. They can also provide dual-use functionality as 

stormwater retention areas and also project amenities.

Self-Retaining Areas
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DMA Type B – Self-Retaining Area34
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DMA Type C – Draining to Self-

Retaining
35

 Examples:

 Roof downspouts directed to lawn areas

 Portions of parking lot directed to 

landscaped areas

Areas Draining to Self-Retaining Areas

Runoff from impervious surfaces can be routed to Type “B” (self-retaining) 

areas, thereby removing the impervious area from total tributary areas used to 

size required LID Treatment Control BMPs

Must not exceed required 2:1 ratio for impervious to perviousness.

Attached self-retaining area must be able to retain entire DCV for all 

associated areas.
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DMA Type D – Draining to BMPs

 Type D areas are other areas that could not be addressed through site design 
infiltration, or Harvest and Use.

 Types A, B, C are considered self-mitigating

 Includes areas mitigated by treatment control and source control BMPs

 Note: Must follow BMP implementation hierarchy

36

Areas Draining to BMP

Runoff from impervious surfaces that cannot be dealt with via non-structural 

preventative measures or LID Principles must be mitigated by a separate 

specifically designed BMP.

Whenever possible these should consist only of completely impervious 

surfaces such as roofs and parking lot pavements.
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DMA Types - Review

 Self Treating = Type “A”

 Self Retaining = Type “B”

 Areas draining to Self Retaining = Type “C”

 Areas draining to BMP = Type “D”
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DMA Misconceptions

 Understanding Type “A” vs Type “B”

 Can’t have Type “C” without Type “B”

 Infiltration Basins are Structural BMPs

 Not Type “A” areas

 Type “D” areas are only those areas not 

addressed by LID Principles.

 Types A, B, C are LID Principles
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Permittee Discussion…

 Let’s look back at a potential DMA map

39

Landscaped

Natural

Paved

DMA-5

DMA-7

DMA-6

DMA-8

DMA 1

DMA 2

DMA 3DMA 4

Question: What type 
of DMA is DMA-8?

Answer: Depends on 
where flows drain!

 Self-treating = drains 
offsite with no 
comingling

 Self-retaining = designed 
to hold the design storm 
rainfall depth

 Drains to BMP = 
drainage to impervious 
areas
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Permittee Discussion…

 Offsite Improvements

40

Question: What about 
offsite improvements?

What are you seeing 
from development 
community?

Landscaped

Natural

Paved

DMA-5

DMA-7

DMA-6

DMA-8

DMA 1

DMA 2

DMA 3DMA 4

Landscaped

Natural

Paved

DMA-5

DMA-7

DMA-6

DMA-8

DMA 1

DMA 2

DMA 3DMA 4

Landscaped

Natural

Paved

DMA-5

DMA-7

DMA-6

DMA-8

DMA 1

DMA 2

DMA 3DMA 4

DMA-9 – OFFSITE IMPROVMENTS
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Reviewing DMAs

Ensure there is…

 Consistency with grading, paving, and architectural plans

 Sufficient head to ensure drainage across the DMA, and from 

the DMA to the receiving LID BMP

 Follow-through in final design and during construction
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Permittee Discussion…

 Self-Treating Area or Self-Retaining Area?
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Permittee Discussion…

 Self-Treating Area or Self-Retaining Area?
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Permittee Discussion…

 Self-Retaining Area or LID BMP?
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LID BMP Hierarchy45
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Implement LID BMPs -

Hierarchy
Requires: Tested pre-development 
infiltration rate must be ≥ 1.6”/hr

Yes No
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Implement LID BMPs - Hierarchy

 First Tier BMP - Infiltration BMPs

 Dependent on infiltration applicability

Required for use unless determined not to be 

feasible on site

 Only where soils are highly permeable – testing 

required with some area exemptions (e.g. historical 

use)

 BMPs include:

 Infiltration basins

 Infiltration trenches

Permeable pavement

Can also include bioretention facilities with no 

underdrains

47

Remember: Tested pre-

development infiltration 

rate must be ≥ 1.6”/hr
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Implement LID BMPs - Hierarchy

 Second Tier BMP - Harvest 

and Use

 Capture stormwater for reuse on 

the site

 Complete the assessment in 

section D.2 of template to 

document feasibility for the 

project
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Implement LID BMPs - Hierarchy

 Third Tier BMP - Bioretention

 Vegetative basin underlain by 
an engineered soil media

 Feasible on all soil types due 
to underdrains

 May be free form areas or  
planter areas

 Designed to process the entire 
DCV 
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Implement LID BMPs - Hierarchy

 Fourth Tier BMP - Biotreatment

 Only where impermeable soils preclude the use of previous tier  BMPs

 KSAT = <0.3”/hr

 Distinguished from bioretention in that they do not process the entire DCV through a 

soil media

 BMPs include (requires verification with local jurisdiction for approved 

biotreatment BMPs):

 Extended detention basins

 Bioswales

 Constructed wetlands
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Updates to 

Documents

51
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Updates added in to key documents

 Updates have been incorporated based on input from SAR 

Permittees.

 Guidance

Exhibit B - Template 

Exhibit C – LID Handbook
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WQMP Guidance Updates

 Will be posted in both redline and final versions

 Highlights changes made to Guidance

 Dated May 11, 2018
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Overview of Guidance Updates

 Updates made to incorporate WAP

 Exhibit H – WAP Appendix A

Hydromodification Susceptibility 

Documentation Report

 Exhibit I – WAP Appendix E

Hydromodification Plan
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Introduction – Page 2

 Adds language for “highest and best use”

 Exemption for highest and best use applies to:

“Projects discharging directly to Lake Elsinore

55

City of Lake Elsinore. (2018). Lake Opening Day. News. Retrieved from  
http://www.lake-elsinore.org/Home/Components/News/News/2439/26
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Introduction – Page 2

 Adds language for HCOC measures

 Hydrologic control measures will be required for all projects 

presenting a HCOC
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WQMP Template 

Updates
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Section A

 Added new information

 Total Project Area

 Narrative description of complete 

project

 Proposed hydrology

 LID BMPs

 Special uses or design needs
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Section F - Hydromodification

 This section updated to reflect the approved Watershed 

Action Plan

 The remaining template changes are related to 

hydromodification…
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Hydromodification 

Updates

60
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Section 2.2.3 Hydromodification 

Impacts
61
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Section 2.2.3 Hydromodification 

Impacts

 A project does not cause a HCOC if any of the following are met:

 Disturbs less than 1 acre

 Drains to channel that conveys stormwater to engineered and stable channel –

Figures 3.8 & 3.9

 Conveys stormwater to Controlled Release Point – Figure 10

 Considered a Watershed Protection Project – stormwater context
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Section 2.2.3 Hydromodification 

Impacts continued…

 A project does not cause a HCOC if any of the following are met:

 Prado Dam beneficial uses will benefit from project

 Conveys stormwater to Natural Resistant Features or Stable Channels – Exhibit I

 Project demonstrates that HCOC impacts are negligible or will be controlled
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Section 2.2.3 Hydromodification 

Impacts continued…

 A project does not cause a HCOC if any of the following are met:

 Project is routine roadway maintenance that maintains original line and grade, 

hydraulic capacity, original purpose or

Emergency roadway maintenance activities that are required to protect 

public health and safety

 If volume and time of concentration of runoff is not significantly different – 5% or 

less is considered insignificant

64



rcwatershed.org

Section 2.2.3 Hydromodification 

Impacts continued…

 A project does not cause a HCOC if any of the following are met:

 If volume and time of concentration of runoff is not significantly different – 5% or 

less is considered insignificant

 Projects must demonstrate:

Post-development condition TOC of 95% or more of the pre-development 

TOC

Post –development condition runoff volume of 105% or less of the pre-

development runoff volume
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Section 2.2.3 Hydromodification 

Impacts continued…

 If a Project does not meet any of those conditions, then:

 Projects must compare the 2-year, 24-hour volumes in pre- and post-

development conditions

 Calculations include:

 Modified runoff curve number method

 Short-cut synthetic unit hydrograph method on a 24-hour storm duration and a 

15-minute unit time

 Other acceptable method to the Permittee
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HCOC Requirement

 Properly designed energy dissipation systems are required 

for all development project outfalls to unlined channels

 Designed based on engineered acceptable methods to 

reduce impacts from concentrated outfalls
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HCOC Exhibits – Compiled In One 

Location

 Guidance Document Exhibit J:

 HCOC Exemption Exhibits

 KMZ files are also available for Google Earth
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Example Exhibit – HCOC 

Applicability Map
69
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Example Exhibit - Controlled Release 

Points
70
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Example Exhibit – Prado Basin 

Beneficial Uses
71
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LID BMP Handbook 

Updates

72
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LID BMP Handbook Update

 County LID BMP Handbooks have all been revised so that 

there is now a single design handbook for each watershed:

 Santa Ana River

 Whitewater River

 Santa Margarita River

 Santa Ana River LID BMP Design Handbook

 Dated May 11, 2018
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Let’s take a look at 

some common 

BMPs…
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BMP Photos75

BMP NAME

Porous Pavement
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BMP Photos76

BMP NAME

Porous Pavement
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BMP Photos77

BMP NAME

Porous Pavement



rcwatershed.org
BMP Photos78

BMP NAME

Infiltration Trench
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BMP Photos79

BMP NAME

Infiltration Trench
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BMP Photos80

BMP NAME

Shallow Infiltration Basin
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BMP Photos81

BMP NAME

Shallow Infiltration Basin
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BMP Photos82

BMP NAME

Bioretention
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BMP Photos83

BMP NAME

Bioretention
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BMP Photos84

BMP NAME

Bioretention
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BMP Photos85

BMP NAME

Bioretention
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BMP Photos86

BMP NAME

Bioretention
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BMP Photos87

BMP NAME

Bioretention
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BMP Photos88

BMP NAME

Extended Detention Basin
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BMP Photos89

BMP NAME

Extended Detention Basin
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BMP Photos90

BMP NAME

Extended Detention Basin
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BMP Photos91

BMP NAME

Extended Detention Basin
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BMP Photos92

BMP NAME

Extended Detention Basin/Sand Filter
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BMP Photos93

BMP NAME

Non-Structural Source Control - Education
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BMP Photos94

BMP NAME

Source Control – Material Storage
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BMP Photos95

BMP NAME

Source Control - MS4 Stenciling and Signage

http://www.floodcontrol.co.riverside.ca.us/stormwater/
http://www.floodcontrol.co.riverside.ca.us/stormwater/
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O&M Plans & 

Resources

96
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Section I - Operation, Maintenance, 

Funding

 Chapter 5 of WQMP guidance document contains detailed requirements 

and procedures for the O&M Plan (see pages 89-92 of Guidance 

Document)

 LID BMPs require detailed O&M information

 LID Principle areas will not require specialized O&M procedures and can typically be 

maintained with normal landscape maintenance

 Intent is to create a living document that will require periodic updates

 Updates to the O&M plan must be maintained and implemented and made available 

to local jurisdiction’s inspectors

 Must include local jurisdictions Access and Maintenance Transfer 

Agreement mechanism
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Section I - Operation, Maintenance, 

Funding

 Operation and Maintenance Details to Include in the WQMP

 Responsible parties

 Identify each BMP that requires O&M

 Frequency of O&M

 Description of O&M activities and process including the handling and 

placement of wastes

 Access controls (keys to facility)

 Describe self-inspections and record keeping requirements

 Describe any required monitoring

 As-Built drawings for structural BMPs

 Figures outlining areas with respect to perviousness

98



rcwatershed.org

 California Stormwater Quality Association 

(CASQA)

 New Development Handbook

 Excellent Resource for BMP O&M 

Information

 www.cabmphandbooks.com

Section I - Operation, 

Maintenance, Funding

http://www.cabmphandbooks.com/
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 Riverside County LID BMP Design 

Handbook

 September 2011

Section I - Operation, 

Maintenance, Funding
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WQMP Plans and 

Appendices

10

1
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Appendix 1- Maps and Site Plans

Receiving Waters

102
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Appendix 1 - Maps and Site 

Plans

 Standard sized engineering 

drawings are required by most 

agencies

 Multiple drawings are appropriate 

for all but the most basic projects

 The WQMP is for Post-

construction

 Do Not include SWPPP details on 

the WQMP Site Plan
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Appendix 1 – Maps and Site 

Plans
 Site Plan should provide:

 Vicinity Map

 Project boundary

 Pervious area

 Impervious area

 Building area

 Land uses and land covers

 DMA boundaries and flow arrows 

(may be a separate exhibit) for each 

DCV 

 Design elevations and benchmark 

utilized

 Pre- and Post-topography

104

 All source control BMPs identified

 LID BMP details and x-sections

 Drainage connections

 Standard site labeling
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Appendix 2 – Construction 

Plans

 Provide Project Construction Plans

 Grading Plans

 Drainage plans

 Landscape plans

 Utility Plans
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Appendix 3 – Soils 

Information

 Geotechnical Study

 Infiltration Testing Data

 Soils report must be included

 Must be in compliance with Appendix A of County 

LID BMP Design Handbook

Borings or exploration pits to document soil 

conditions below infiltration BMPs, and the 

presence of groundwater

 Infiltration tests to determine the steady-

state infiltration rate of the soils.  

106



rcwatershed.org

Appendix 3 – Soils Information

 Provides 4 test regime options and their 

corresponding factors of safety

 Broken down by specific Infiltration LID 

BMPs

 Infiltration trench

 Infiltration basin

 Infiltration bioretention

Permeable pavement

 Appendix A – Table 1 Infiltration Testing Requirements
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LID BMP Design Handbook

Appendix A – Infiltration Testing 

Table 1
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Appendix 6 – BMP Design Details

 BMP Sizing Calculations and Design Details

 Include calculations for:

DCV – Worksheets

One worksheet for each BMP

Volume of each BMP

Flow of each BMP, if applicable

Specific design features of each BMP

 Worksheets located in the County LID BMP 

Design Handbook
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Appendix 4 & 5109

 Appendix 4

 Historical site conditions information

 Site Assessments

 Appendix 5

 LID Infeasibility information

 Alternative compliance information
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Appendix 6 – DCV Worksheets

 There are separate workbooks for each 

watershed

 Ensure correct workbook

 Worksheets to be used for determining:

Design Capture Volume (VBMP)

Design Flow Rate (QBMP) (used only by 

Lower tier BMPs)

 Excel Format
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Appendix 6 – BMP Design Worksheets

 Appendix 6 should also include a BMP design worksheet 

for every proposed LID BMP

 Design worksheets included in County LID BMP 

Handbook:

 Infiltration basin

 Infiltration trench

 Permeable pavement

 Bioretention

 Extended detention
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Appendix 7 - Hydromodification

 Hydromodification Substantiation may 

include:

 Substantiated hydraulic analysis for HCOC 

exemption 2

 Riverside County Hydrology manual

 Technical Release 55

 Written confirmation of adequate sump for 

HCOC exemption 3

 Hydrographs and other pertinent 

supporting documents addressing HCOC 

mitigation (if necessary)
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Appendix 8 – Source Control113
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Appendix 9 – O&M
114
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Appendix 10 – Educational Materials

 BMP Fact sheets

 Maintenance Guidelines

 Other End-User BMP Info

 Include water pollution control educational materials for educating:

 Owners

 Operators

 Employees

 Residents, etc. 

 Source Control BMP educational materials are to be included in this 

Appendix.
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Available Resources

SWCT2

Stormwater &

Water Conservation

Tracking Tool

(a.k.a. The Regional Geodatabase)

A Useful Tool for Preparing and Plan Checking WQMPs
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Site Specific Assessments
Outline Project Site or Select Parcels
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Storm Drain As-Built Information119



rcwatershed.org

Available Resources Continued…

Remember…

 Watershed Mapping Tool is available - information must be verified

 Location: http://rivco.permitrack.com/

 LID BMP Design Handbook and Outreach materials available at:

 http://rcflood.org/npdes/

 Informational pamphlets available in main lobby at Riverside County 

Flood Control and Water Conservation District
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Discussion Questions?

12

1
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BMP Projects

Harvest and Use
Permittee Highlights
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Winery – Infiltration Basin BMP123
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Winery – Harvest and Use BMP124



rcwatershed.org

Winery – Harvest and Use BMP125
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Corona Self-

Storage Project
Permittee Highlight
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Self-Storage Before Photo127
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Self-Storage After Photo128
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Porous Pavers
Permittee Highlight
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Porous Pavers130



rcwatershed.org

Things to Consider 

in Construction
Permittee Highlight
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Verification Against Approved Plans132
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Verification Against Approved Plans 

at All Stages
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Questions?134


