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A Brief Introduction
This Project‐Specific WQMP Template for the Santa Ana Region has been prepared to help guide you in
documenting compliance for your project. Because this document has been designed to specifically
document compliance, you will need to utilize the WQMP Guidance Document as your “how‐to” manual
to help guide you through this process. Both the Template and Guidance Document go hand‐in‐hand,
and will help facilitate a well prepared Project‐Specific WQMP. Below is a flowchart for the layout of this
Template that will provide the steps required to document compliance.
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OWNER’S CERTIFICATION
This Project‐Specific Water Quality Management Plan (WQMP) has been prepared for AB Group by Blue Peak
Engineering for the Lakeview Plaza project.
This WQMP is intended to comply with the requirements of The City of Lake Elsinore which includes the
requirement for the preparation and implementation of a Project‐Specific WQMP.
The undersigned, while owning the property/project described in the preceding paragraph, shall be responsible for
the implementation and funding of this WQMP and will ensure that this WQMP is amended as appropriate to
reflect up‐to‐date conditions on the site. In addition, the property owner accepts responsibility for interim
operation and maintenance of Stormwater BMPs until such time as this responsibility is formally transferred to a
subsequent owner. This WQMP will be reviewed with the facility operator, facility supervisors, employees, tenants,
maintenance and service contractors, or any other party (or parties) having responsibility for implementing
portions of this WQMP. At least one copy of this WQMP will be maintained at the project site or project office in
perpetuity. The undersigned is authorized to certify and to approve implementation of this WQMP. The
undersigned is aware that implementation of this WQMP is enforceable under the City of Lake Elsinore Water
Quality Ordinance.
"I, the undersigned, certify under penalty of law that the provisions of this WQMP have been reviewed and
accepted and that the WQMP will be transferred to future successors in interest."

Owner’s Signature

Date

Owner’s Printed Name

Owner’s Title/Position

PREPARER’S CERTIFICATION
“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control
measures in this plan meet the requirements of Regional Water Quality Control Board Order No. R8‐2010‐0033
and any subsequent amendments thereto.”

Preparer’s Signature

March 24, 2020
Date

Robert De Prat, PE
Preparer’s Printed Name

President
Preparer’s Title/Position

Preparer’s Licensure: California RCE C60482
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Section A: Project and Site Information
PROJECT INFORMATION
Type of Project:
Commercial
Planning Area:
None
Community Name:
The City of Lake Elsinore
Development Name:
The Lakeview Plaza
PROJECT LOCATION
Latitude & Longitude (DMS): 33‐40‐57.42N 117‐21‐39.98W
Project Watershed and Sub‐Watershed: Santa Ana Region Watershed, San Jacinto River Subwatershed.
Gross Acres: 4.0
APN(s): 375‐092‐002,003,004,005 & 006
Map Book and Page No.:
PROJECT CHARACTERISTICS
Proposed or Potential Land Use(s)
Proposed or Potential SIC Code(s)
Area of Impervious Project Footprint (SF)
Total Area of proposed Impervious Surfaces within the Project Footprint (SF)/or
Replacement
Does the project consist of offsite road improvements?
Does the project propose to construct unpaved roads?
Is the project part of a larger common plan of development (phased project)?
EXISTING SITE CHARACTERISTICS
Total area of existing Impervious Surfaces within the Project limits Footprint (SF)
Is the project located within any MSHCP Criteria Cell?
If so, identify the Cell number:
Are there any natural hydrologic features on the project site?
Is a Geotechnical Report attached?
If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D)
What is the Water Quality Design Storm Depth for the project?

Commercial Retail
5999
0
136,329
Y
Y
Y

N
N
N

Y

N

Y
Y

N
N

0

D
0.75

A.1 Project Description
In the space provided below, please provide an overview and description of the proposed project,
include proposed hydrology, LID, BMP’s, to be used and any special uses or design needs.
The property is identified as Lots 14‐17 APN Numbers: 375‐092‐002, 003, 004, 005 & 006 and located at
Lake Shore Drive, Lake Elsinore California.
The property is comprised of 5 parcels within a mixed‐use zone of the City of Lake Elsinore. The subject
site is located within 500 feet north of Elsinore Lake. The item parcels limited at the north by Ryan
Avenue, at the east side by Manning Street, and at the west by Iowa Street (a projected Street). Site
access will be provided from Lake Shore Drive.
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The parcels are attached to form a trapezoidal shaped vacant and undeveloped land. The entire property
is part of a south facing descending slope with steeper flank at the north. The slope angle toward the
south/southwest becoming more gentle, and flattened.
The average elevation of the site is about 1300 feet above the mean sea level. Maximum height of slope
is 90 feet. Property sheet flows towards the south‐southeast.
The proposed construction will consist of a retail center with four separate buildings and a parking lot.
Drainage generally flows from north‐east to south‐west along ribbon gutters within the parking area and
is eventually captured by catch basins, then conveyed in a storm drain system to a proprietary water
quality system, treated water is then conveyed to Lake Elsinore. Because of the rocky underlying soils,
and highest and best use/HCOC exemption 3, infiltration water quality management basins have been
eliminated from consideration with the exception of LID landscaped areas for the proposed development.
In addition to the proprietary water quality system provided for the overall site, Treatment control BMP’s
will be provided for the half width drainage of the perimeter streets in the form of catch basin inserts.

A.2 Maps and Site Plans
When completing your Project‐Specific WQMP, include a map of the local vicinity and existing site. In
addition, include all grading, drainage, landscape/plant palette and other pertinent construction street
plans in Appendix 2. At a minimum, your WQMP Site Plan should include the following:






List of Symbols
Drainage Management Areas
Proposed Structural BMPs
Drainage Path (Arrows)
Drainage Infrastructure, Inlets, Overflows







Source Control BMPs
Buildings, Roof Lines, Downspouts
Impervious Surfaces/Pervious (Table)
Standard Labeling
BMP Locations (Lat/Long)

Use your discretion on whether or not you may need to create multiple sheets or can appropriately
accommodate these features on one or two sheets. Keep in mind that the Co‐Permittee plan reviewer
must be able to easily analyze your project utilizing this template and its associated site plans and maps.

A.3 Identify Receiving Waters
Using Table A.1 below, list in order of upstream to downstream, the receiving waters that the project
site is tributary to. Continue to fill each row with the Receiving Water’s 303(d) listed impairments (if
any), designated beneficial uses, and proximity, if any, to a RARE beneficial use. Include a map of the
receiving waters in Appendix 1.
Table A.1 Identification of Receiving Waters

Receiving
Waters

EPA Approved 303(d) List Impairments

Designated
Beneficial
Uses

Proximity
to
RARE
Beneficial Use

Lake Elsinore

Nutrients, Organic Enrichment, Low Dissolved Oxygen, PCBs, Sediment
Toxicity, Unknown Toxicity.

Recreation,
Fishing

100 yards
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A.4 Additional Permits/Approvals required for the Project
Table A.2 Other Applicable Permits

Agency

Permit Required

State Department of Fish and Game, 1602 Streambed Alteration Agreement

Y

N

State Water Resources Control Board, Clean Water Act (CWA) Section 401 Water Quality Cert.

Y

N

US Army Corps of Engineers, CWA Section 404 Permit

Y

N

US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion

Y

N

Statewide Construction General Permit Coverage

Y

N

Statewide Industrial General Permit Coverage

Y

N

Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP)

Y

N

Other (please list in the space below as required)
City Grading & Building Permits.

Y

N

If yes is answered to any of the questions above, the Co‐Permittee may require proof of
approval/coverage from those agencies as applicable including documentation of any associated
requirements that may affect this Project‐Specific WQMP.
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Section B: Optimize Site Utilization (LID Principles)
Review of the information collected in Section ‘A’ will aid in identifying the principal constraints on site
design and selection of LID BMPs as well as opportunities to reduce imperviousness and incorporate LID
Principles into the site and landscape design. For example, constraints might include impermeable
soils, high groundwater, groundwater pollution or contaminated soils, steep slopes, geotechnical
instability, high‐intensity land use, heavy pedestrian or vehicular traffic, utility locations or safety
concerns. Opportunities might include existing natural areas, low areas, oddly configured or otherwise
unbuildable parcels, easements and landscape amenities including open space and buffers (which can
double as locations for bioretention BMPs), and differences in elevation (which can provide hydraulic
head). Prepare a brief narrative for each of the site optimization strategies described below. This
narrative will help you as you proceed with your LID design and explain your design decisions to others.
The 2010 Santa Ana MS4 Permit further requires that LID Retention BMPs (Infiltration Only or Harvest
and Use) be used unless it can be shown that those BMPs are infeasible. Therefore, it is important that
your narrative identify and justify if there are any constraints that would prevent the use of those
categories of LID BMPs. Similarly, you should also note opportunities that exist which will be utilized
during project design. Upon completion of identifying Constraints and Opportunities, include these on
your WQMP Site plan in Appendix 1.
Consideration of “highest and best use” of the discharge should also be considered. For example, Lake
Elsinore is evaporating faster than runoff from natural precipitation can recharge it. Requiring
infiltration of 85% of runoff events for projects tributary to Lake Elsinore would only exacerbate current
water quality problems associated with Pollutant concentration due to lake water evaporation. In cases
where rainfall events have low potential to recharge Lake Elsinore (i.e. no hydraulic connection between
groundwater to Lake Elsinore, or other factors), requiring infiltration of Urban Runoff from projects is
counterproductive to the overall watershed goals. Project proponents, in these cases, would be allowed
to discharge Urban Runoff, provided they used equally effective filtration‐based BMPs.

Site Optimization
The following questions are based upon Section 3.2 of the WQMP Guidance Document. Review of the
WQMP Guidance Document will help you determine how best to optimize your site and subsequently
identify opportunities and/or constraints, and document compliance.
Did you identify and preserve existing drainage patterns? If so, how? If not, why? Yes, drainage patterns
will remain the same as in the existing condition. Drainage will be conveyed to the south towards
Lakeshore Drive.
Did you identify and protect existing vegetation? If so, how? If not, why? There will be no opportunity to
protect existing vegetation, but in general the existing vegetation consists of grass and shrubs.
Did you identify and preserve natural infiltration capacity? If so, how? If not, why? Yes, the higher
infiltration areas near Lakeshore drive will be preserved.
Did you identify and minimize impervious area? If so, how? If not, why? Yes, the site will be landscaped
in areas within the parking lots and adjacent to the buildings.
Did you identify and disperse runoff to adjacent pervious areas? If so, how? If not, why? Yes, landscaped
areas are provided near Lake Shore Dr. where the infiltration capacity is higher.
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Section C: Delineate
(DMAs)

Drainage

Management

Areas

Utilizing the procedure in Section 3.3 of the WQMP Guidance Document which discusses the methods of
delineating and mapping your project site into individual DMAs, complete Table C.1 below to
appropriately categorize the types of classification (e.g., Type A, Type B, etc.) per DMA for your project
site. Upon completion of this table, this information will then be used to populate and tabulate the
corresponding tables for their respective DMA classifications.
Table C.1 DMA Classifications
DMA Name or ID

Surface Type(s)12

Area (Sq. Ft.)

DMA Type

DMA ‐A (151,222)

Roofs
Concrete
Asphalt
Landscaping

43,364
29,506
63,459
14,893

Type D
Type D
Type D
Type D

Off‐site
DMA‐B
tributary to DMA‐C
Off‐site
DMA‐C
tributary to DMA ‐D
Off‐site DMA‐D
Off‐site
DMA‐E
tributary to DMA‐A
DMA‐F

½ Ryan ‐ Natural (D soil)

16,585

Alternative Compliance

½ Manning ‐ Asphalt

4,561

Alternative Compliance

½ Lake Shore ‐ Asphalt

42,191

Alternative Compliance

½Ryan – Natural (D soil) 5,315
Flows Off‐site to Lake 12,939
Shore Dr.

Alternative Compliance

1

Reference Table 2‐1 in the WQMP Guidance Document to populate this column
If multi‐surface provide back‐up

2

Table C.2 Type ‘A’, Self‐Treating Areas
DMA Name or ID
Area (Sq. Ft.)

Stabilization Type

Irrigation Type (if any)

Table C.3 Type ‘B’, Self‐Retaining Areas

Type ‘C’ DMAs that are draining to the Self‐Retaining
Area

Self‐Retaining Area

DMA

Post‐project
Name/ ID surface type

Area
(square
feet)
[A]

Storm
Depth
(inches)
[B]

𝐷

[C] from Table C.4 Required Retention Depth
=
(inches)

DMA Name /
[C]
ID

𝐵
‐ 10 ‐

𝐵 ∙ 𝐶
𝐴

[D]

Table C.4 Type ‘C’, Areas that Drain to Self‐Retaining Areas

[A]

Impervious
fraction

Post‐project
surface type

Receiving Self‐Retaining DMA
Area
(square feet)

DMA Name/ ID

DMA

[B]

Area
feet)

Product
[C] = [A] x [B]

DMA name /ID

(square

[D]

Table C.5 Type ‘D’, Areas Draining to BMPs
DMA Name or ID

BMP Name or ID

DMA ‐ A
DMA – B (Ryan)
DMA – C (Manning)
DMA – D (Lake Shore)
DMA‐E (Ryan)
DMA‐F

Modular Wetland BMP‐A
Tributary to DMA‐C “Flogard” Catch Basin Insert
Tributary to DMA‐D
Multi‐Stage Street Catch Basin Filter Insert by Oldcastle
Tributary to DMA – A “Flogard” Catch Basin Insert
Flows Off‐Site to Lake Shore Dr.

Note: More than one drainage management area can drain to a single LID BMP, however, one
drainage management area may not drain to more than one BMP.

‐ 11 ‐

Ratio
[C]/[D]

Section D: Implement LID BMPs
D.1 Infiltration Applicability
Is there an approved downstream ‘Highest and Best Use’ for stormwater runoff (see discussion in
Y
N
Chapter 2.4.4 of the WQMP Guidance Document for further details)?
If yes has been checked, Infiltration BMPs shall not be used for the site; proceed to section D.3
If no, continue working through this section to implement your LID BMPs. It is recommended that you
contact your Co‐Permittee to verify whether or not your project discharges to an approved downstream
‘Highest and Best Use’ feature.

Geotechnical Report
A Geotechnical Report or Phase I Environmental Site Assessment may be required by the Copermittee to
confirm present and past site characteristics that may affect the use of Infiltration BMPs. In addition, the
Co‐Permittee, at their discretion, may not require a geotechnical report for small projects as described
in Chapter 2 of the WQMP Guidance Document. If a geotechnical report has been prepared, include it in
Appendix 3. In addition, if a Phase I Environmental Site Assessment has been prepared, include it in
Appendix 4.
Is this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP
Guidance Document?
Y
N

Infiltration Feasibility
Table D.1 below is meant to provide a simple means of assessing which DMAs on your site support
Infiltration BMPs and is discussed in the WQMP Guidance Document in Chapter 2.4.5. Check the
appropriate box for each question and then list affected DMAs as applicable. If additional space is
needed, add a row below the corresponding answer.
Table D.1 Infiltration Feasibility
YES

Does the project site…
…have any DMAs with a seasonal high groundwater mark shallower than 10 feet?
If Yes, list affected DMAs:
…have any DMAs located within 100 feet of a water supply well?
If Yes, list affected DMAs:
…have any areas identified by the geotechnical report as posing a public safety risk where infiltration of
stormwater could have a negative impact?
If Yes, list affected DMAs:
…have measured in‐situ infiltration rates of less than 1.6 inches / hour?
Infiltration rate = 5in/hr
If Yes, list affected DMAs: DMA‐A
…have significant cut and/or fill conditions that would preclude in‐situ testing of infiltration rates at the final
infiltration surface?
If Yes, list affected DMAs:
…geotechnical report identify other site‐specific factors that would preclude effective and safe infiltration?
Describe here:

NO

Yes

If you answered “Yes” to any of the questions above for any DMA, Infiltration BMPs should not be used
for those DMAs and you should proceed to the assessment for Harvest and Use below.
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D.2 Harvest and Use Assessment
Please check what applies:
☐ Reclaimed water will be used for the non‐potable water demands for the project.
☐Downstream water rights may be impacted by Harvest and Use as approved by the Regional
Board (verify with the Copermittee).
☐The Design Capture Volume will be addressed using Infiltration Only BMPs. In such a case,
Harvest and Use BMPs are still encouraged, but it would not be required if the Design Capture
Volume will be infiltrated or evapotranspired.
If any of the above boxes have been checked, Harvest and Use BMPs need not be assessed for the site. If
none of the above criteria applies, follow the steps below to assess the feasibility of irrigation use, toilet
use and other non‐potable uses (e.g., industrial use).

Irrigation Use Feasibility
Complete the following steps to determine the feasibility of harvesting stormwater runoff for Irrigation
Use BMPs on your site: N/A SEE D.1
Step 1:

Identify the total area of irrigated landscape on the site, and the type of landscaping used.
Total Area of Irrigated Landscape:
Type of Landscaping (Conservation Design or Active Turf):

Step 2:

Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for irrigation use. Depending on the configuration of
buildings and other impervious areas on the site, you may consider the site as a whole, or
parts of the site, to evaluate reasonable scenarios for capturing and storing runoff and
directing the stored runoff to the potential use(s) identified in Step 1 above.
Total Area of Impervious Surfaces:

Step 3:

Cross reference the Design Storm depth for the project site (see Exhibit A of the WQMP
Guidance Document) with the left column of Table 2‐3 in Chapter 2 to determine the
minimum area of Effective Irrigated Area per Tributary Impervious Area (EIATIA).
Enter your EIATIA factor:

Step 4:

Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum irrigated area that would be required.
Minimum required irrigated area:

Step 5:

Determine if harvesting stormwater runoff for irrigation use is feasible for the project by
comparing the total area of irrigated landscape (Step 1) to the minimum required irrigated
area (Step 4).

Minimum required irrigated area (Step 4)
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Available Irrigated Landscape (Step 1)

Toilet Use Feasibility
Complete the following steps to determine the feasibility of harvesting stormwater runoff for toilet
flushing uses on your site:
Step 1:

Identify the projected total number of daily toilet users during the wet season, and account
for any periodic shut downs or other lapses in occupancy:
Projected Number of Daily Toilet Users:
Project Type:

Step 2:

Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for toilet use. Depending on the configuration of
buildings and other impervious areas on the site, you may consider the site as a whole, or
parts of the site, to evaluate reasonable scenarios for capturing and storing runoff and
directing the stored runoff to the potential use(s) identified in Step 1 above.
Total Area of Impervious Surfaces:

Step 3:

Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table
2‐2 in Chapter 2 to determine the minimum number or toilet users per tributary impervious
acre (TUTIA).
Enter your TUTIA factor:

Step 4:

Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum number of toilet users that would be required.
Minimum number of toilet users:

Step 5:

Determine if harvesting stormwater runoff for toilet flushing use is feasible for the project by
comparing the Number of Daily Toilet Users (Step 1) to the minimum required number of
toilet users (Step 4).
Minimum required Toilet Users (Step 4)

Projected number of toilet users (Step 1)

Other Non‐Potable Use Feasibility
Are there other non‐potable uses for stormwater runoff on the site (e.g. industrial use)? See Chapter 2
of the Guidance for further information. If yes, describe below. If no, write N/A.

Step 1:

Identify the projected average daily non‐potable demand, in gallons per day, during the wet
season and accounting for any periodic shut downs or other lapses in occupancy or operation.
Average Daily Demand:

Step 2:

Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for the identified non‐potable use. Depending on the
configuration of buildings and other impervious areas on the site, you may consider the site as
a whole, or parts of the site, to evaluate reasonable scenarios for capturing and storing runoff
and directing the stored runoff to the potential use(s) identified in Step 1 above.
Total Area of Impervious Surfaces:
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Step 3:

Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table
2‐4 in Chapter 2 to determine the minimum demand for non‐potable uses per tributary
impervious acre.
Enter the factor from Table 2‐4:

Step 4:

Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum number of gallons per day of non‐potable use that would be required.
Minimum required use:

Step 5:

Determine if harvesting stormwater runoff for other non‐potable use is feasible for the project
by comparing the projected average daily use (Step 1) to the minimum required non‐potable
use (Step 4).
Minimum required non‐potable use (Step 4)

Projected average daily use (Step 1)

If Irrigation, Toilet and Other Use feasibility anticipated demands are less than the applicable minimum
values, Harvest and Use BMPs are not required and you should proceed to utilize LID Bioretention and
Biotreatment per Section 3.4.2 of the WQMP Guidance Document.

D.3 Bioretention and Biotreatment Assessment
Other LID Bioretention and Biotreatment BMPs as described in Chapter 2.4.7 of the WQMP Guidance
Document are feasible on nearly all development sites with sufficient advance planning.
Select one of the following:
☒ LID Bioretention/Biotreatment BMPs will be used for some or all DMAs of the project as
noted below in Section D.4 (note the requirements of Section 3.4.2 in the WQMP Guidance
Document). **
☐ A site‐specific analysis demonstrating the technical infeasibility of all LID BMPs has been
performed and is included in Appendix 5. If you plan to submit an analysis demonstrating the
technical infeasibility of LID BMPs, request a pre‐submittal meeting with the Copermittee to
discuss this option. Proceed to Section E to document your alternative compliance measures.

**”Modular wetlands” are bio‐filtration/treatment systems. See appendix 6
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D.4 Feasibility Assessment Summaries
From the Infiltration, Harvest and Use, Bioretention and Biotreatment Sections above, complete Table
D.2 below to summarize which LID BMPs are technically feasible, and which are not, based upon the
established hierarchy.
Table D.2 LID Prioritization Summary Matrix
LID BMP Hierarchy
DMA
Name/ID

1. Infiltration

2. Harvest and use

3. Bioretention

4. Biotreatment

No LID
(Alternative
Compliance)

DMA‐A
DMA‐B
DMA‐C
DMA‐D
DMA‐E
DMA‐F
For those DMAs where LID BMPs are not feasible, provide a brief narrative below summarizing why they
are not feasible, include your technical infeasibility criteria in Appendix 5, and proceed to Section E
below to document Alternative Compliance measures for those DMAs. Recall that each proposed DMA
must pass through the LID BMP hierarchy before alternative compliance measures may be considered.
**DMA's B,C,D,E & F will use treatment control BMPs as an alternative compliance.
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D.5 LID BMP Sizing
Each LID BMP must be designed to ensure that the Design Capture Volume will be addressed by the
selected BMPs. First, calculate the Design Capture Volume for each LID BMP using the VBMP worksheet in
Appendix F of the LID BMP Design Handbook. Second, design the LID BMP to meet the required VBMP
using a method approved by the Copermittee. Utilize the worksheets found in the LID BMP Design
Handbook or consult with your Copermittee to assist you in correctly sizing your LID BMPs. Complete
Table D.3 below to document the Design Capture Volume and the Proposed Volume for each LID BMP.
Provide the completed design procedure sheets for each LID BMP in Appendix 6. You may add additional
rows to the table below as needed.
Table D.3 DCV Calculations for LID BMPs

DMA
Type/ID

DMA
Area
(square
feet)
[A]

Post‐
Project
Surface
Type

Effective
Impervious
Fraction, If
[B]

DMA
Runoff
Factor
[C]

DMA
Areas x
Runoff
Factor
[A] x [C]

DMA‐A

43,364

Roofs

1.00

0.892

36,681

DMA‐A

29,506

Concrete

1.00

0.892

26,319

DMA‐A

63,459

Asphalt

1.00

0.892

56,605

DMA_A

14,893

Landscape

0.10

0.110

1,645

151222

123251

BMP‐A

Design
Storm
Depth
(in)
.75

Design Capture
Volume, VBMP
(cubic feet)

Proposed
Volume
on Plans
(cubic
feet)

7,703

**8,000

[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document
[E] is obtained from Exhibit A in the WQMP Guidance Document
[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6

** see appendix 6 for flow rate calculations.
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Section E: Alternative Compliance (LID Waiver Program)
LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated
to be infeasible as documented in Section D, other Treatment Control BMPs must be used (subject to
LID waiver approval by the Copermittee). Check one of the following Boxes:
☒ LID Principles and LID BMPs have been incorporated into the site design to fully address all
Drainage Management Areas. No alternative compliance measures are required for this project
and thus this Section is not required to be completed. **DMA‐A
-

Or ‐

☒ The following Drainage Management Areas are unable to be addressed using LID BMPs. A
site‐specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the
Co‐Permittee and included in Appendix 5. Additionally, no downstream regional and/or sub‐
regional LID BMPs exist or are available for use by the project. The following alternative
compliance measures on the following pages are being implemented to ensure that any
pollutant loads expected to be discharged by not incorporating LID BMPs, are fully mitigated.

DMA B, C, D are offsite streets which will be treated with catch basin inserts.
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E.1 Identify Pollutants of Concern
Utilizing Table A.1 from Section A above which noted your project’s receiving waters and their
associated EPA approved 303(d) listed impairments, cross reference this information with that of your
selected Priority Development Project Category in Table E.1 below. If the identified General Pollutant
Categories are the same as those listed for your receiving waters, then these will be your Pollutants of
Concern and the appropriate box or boxes will be checked on the last row. The purpose of this is to
document compliance and to help you appropriately plan for mitigating your Pollutants of Concern in
lieu of implementing LID BMPs.
Table E.1 Potential Pollutants by Land Use Type

Priority
Development General Pollutant Categories
Project Categories
and/or
Project Features (check those Bacterial Metals
Nutrients
Indicators
that apply)

Toxic
Trash & Oil
&
Pesticides Organic
Sediments
Debris Grease
Compounds

Detached Residential
Development

P

N

P

P

N

P

P

P

Attached Residential
Development

P

N

P

P

N

P

P

P(2)

Commercial/Industrial
Development

P(3)

P

P(1)

P(1)

P(5)

P(1)

P

P

Automotive Repair
Shops

N

P

N

N

P(4, 5)

N

P

P

Restaurants
(>5,000 ft2)

P

N

N

N

N

N

P

P

Hillside Development
(>5,000 ft2)

P

N

P

P

N

P

P

P

Parking Lots
(>5,000 ft2)

P(6)

P

P(1)

P(1)

P(4)

P(1)

P

P

Retail Gasoline Outlets

N

P

N

N

P

N

P

P

Project Priority Pollutant(s)
of Concern
P = Potential
N = Not Potential
(1)
A potential Pollutant if non-native landscaping exists or is proposed onsite; otherwise not expected
(2)
A potential Pollutant if the project includes uncovered parking areas; otherwise not expected
(3)
A potential Pollutant is land use involving animal waste
(4)
Specifically petroleum hydrocarbons
(5)
Specifically solvents
(6)
Bacterial indicators are routinely detected in pavement runoff
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E.2 Stormwater Credits
Projects that cannot implement LID BMPs but nevertheless implement smart growth principles are
potentially eligible for Stormwater Credits. Utilize Table 3‐8 within the WQMP Guidance Document to
identify your Project Category and its associated Water Quality Credit. If not applicable, write N/A.

Table E.2 Water Quality Credits

Credit Percentage2

Qualifying Project Categories

Total Credit Percentage1
1

Cannot Exceed 50%
Obtain corresponding data from Table 3‐8 in the WQMP Guidance Document

2

E.3 Sizing Criteria
After you appropriately considered Stormwater Credits for your project, utilize Table E.3 below to
appropriately size them to the DCV, or Design Flow Rate, as applicable. Please reference Chapter 3.5.2 of
the WQMP Guidance Document for further information.
Table E.3 Treatment Control BMP Sizing

DMA
Type/ID

DMA
Area
(square
feet)

Post‐Project
Surface
Type

[A]

Effec
tive
Imp
ervi
ous
Fract
ion,
If

DMA
Runoff
Factor

DMA
Area x
Runoff
Factor

[B]

[C]

[A] x [C]

*24”X24”
“FLOGARD”
0.7CFS FILTERED

*DMA‐B
Ryan

5,315

natural

.1

.110

585

DMA‐C
Manning

4,561

asphalt

1

.892

4,068

**DMA‐D
Lakeshore

42,191

asphalt

1

.892

37,634

DMA F

647

asphalt

1

.892

577

12292

Landscape

.1

.110

65,006

FILTER

**Multi ‐stage Inlet Filter for 4’ CB
0.7 CFS FILTERED
Treatment Control BMP

1,358

Design
Storm
Depth
(in)

Minimum
Design
Capture
Volume
or
Design Flow
Rate
(cubic
feet or cfs)

45,124

0.2

0.1942

Total Storm
Water
Credit
%
Reduction

0

Proposed
Volume
or Flow
on Plans
(cubic
feet or
cfs)
0.2

[B], [C] is obtained as described in Section 2.3.1 from the WQMP Guidance Document
[E] is for Flow‐Based Treatment Control BMPs [E] = .2, for Volume‐Based Control Treatment BMPs, [E] obtained from Exhibit A in the WQMP
Guidance Document
[G] is for Flow‐Based Treatment Control BMPs [G] = 43,560, for Volume‐Based Control Treatment BMPs, [G] = 12
[H] is from the Total Credit Percentage as Calculated from Table E.2 above
[I] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6

‐ 20 ‐

E.4 Treatment Control BMP Selection
Treatment Control BMPs typically provide proprietary treatment mechanisms to treat potential
pollutants in runoff, but do not sustain significant biological processes. Treatment Control BMPs must
have a removal efficiency of a medium or high effectiveness as quantified below:



High: equal to or greater than 80% removal efficiency
Medium: between 40% and 80% removal efficiency

Such removal efficiency documentation (e.g., studies, reports, etc.) as further discussed in Chapter 3.5.2
of the WQMP Guidance Document, must be included in Appendix 6. In addition, ensure that proposed
Treatment Control BMPs are properly identified on the WQMP Site Plan in Appendix 1.
Table E.4 Treatment Control BMP Selection

Selected Treatment Control BMP
Name or ID1
“Flogard” catch basin filter insert
“ Multi‐Stage” catch basin filter
insert

Priority
Pollutant(s)
Concern to Mitigate2
Oil, pathogens
Oil, pathogens

of Removal
Percentage3
100
100

Efficiency

1
Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may
be listed more than once if they possess more than one qualifying pollutant removal efficiency.
2
Cross Reference Table E.1 above to populate this column.
3
As documented in a Co‐Permittee Approved Study and provided in Appendix 6.
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Section F: Hydromodification
F.1 Hydrologic Conditions of Concern (HCOC) Analysis
Once you have determined that the LID design is adequate to address water quality requirements, you
will need to assess if the proposed LID Design may still create a HCOC. Review Chapters 2 and 3
(including Figure 3‐7) of the WQMP Guidance Document to determine if your project must mitigate for
Hydromodification impacts. If your project meets one of the following criteria which will be indicated by
the check boxes below, you do not need to address Hydromodification at this time. However, if the
project does not qualify for Exemptions 1, 2 or 3, then additional measures must be added to the design
to comply with HCOC criteria. This is discussed in further detail below in Section F.2.

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The Copermittee
has the discretion to require a Project‐Specific WQMP to address HCOCs on projects less than one
acre on a case by case basis. The disturbed area calculation should include all disturbances
associated with larger common plans of development.
Does the project qualify for this HCOC Exemption?

Y

N

If Yes, HCOC criteria do not apply.
HCOC EXEMPTION 2: The volume and time of concentration1 of storm water runoff for the post‐
development condition is not significantly different from the pre‐development condition for a 2‐year
return frequency storm (a difference of 5% or less is considered insignificant) using one of the
following methods to calculate:


Riverside County Hydrology Manual



Technical Release 55 (TR‐55): Urban Hydrology for Small Watersheds (NRCS 1986), or
derivatives thereof, such as the Santa Barbara Urban Hydrograph Method



Other methods acceptable to the Co‐Permittee

Does the project qualify for this HCOC Exemption?

Y

N

If Yes, report results in Table F.1 below and provide your substantiated hydrologic analysis in
Appendix 7.
Table F.1 Hydrologic Conditions of Concern Summary
2 year – 24 hour

Pre‐condition

Post‐condition

% Difference

Time of
Concentration
Volume (Cubic Feet)
1

Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage
basin are contributing to flow at the outlet.
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HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (for
example, Prado Dam, Lake Elsinore, Canyon Lake, Santa Ana River, or other lake, reservoir or
naturally erosion resistant feature) that will receive runoff from the project are engineered
and regularly maintained to ensure design flow capacity; no sensitive stream habitat areas will
be adversely affected; or are not identified on the Co‐Permittees Hydromodification
Susceptibility Maps.
Does the project qualify for this HCOC Exemption?

Y

N

If Yes, HCOC criteria do not apply and note below which adequate sump applies to this HCOC
qualifier:
Lake Elsinore

F.2 HCOC Mitigation
If none of the above HCOC Exemption Criteria are applicable, HCOC criteria is considered mitigated if
they meet one of the following conditions:
a. Additional LID BMPS are implemented onsite or offsite to mitigate potential erosion or habitat
impacts as a result of HCOCs. This can be conducted by an evaluation of site‐specific conditions
utilizing accepted professional methodologies published by entities such as the California
Stormwater Quality Association (CASQA), the Southern California Coastal Water Research
Project (SCCRWP), or other Co‐Permittee approved methodologies for site‐specific HCOC
analysis.
b. The project is developed consistent with an approved Watershed Action Plan that addresses
HCOC in Receiving Waters.
c. Mimicking the pre‐development hydrograph with the post‐development hydrograph, for a 2‐
year return frequency storm. Generally, the hydrologic conditions of concern are not significant,
if the post‐development hydrograph is no more than 10% greater than pre‐development
hydrograph. In cases where excess volume cannot be infiltrated or captured and reused,
discharge from the site must be limited to a flow rate no greater than 110% of the pre‐
development 2‐year peak flow.
Be sure to include all pertinent documentation used in your analysis of the items a, b or c in Appendix 7.
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Section G: Source Control BMPs
Source control BMPs include permanent, structural features that may be required in your project plans
— such as roofs over and berms around trash and recycling areas — and Operational BMPs, such as
regular sweeping and “housekeeping”, that must be implemented by the site’s occupant or user. The
MEP standard typically requires both types of BMPs. In general, Operational BMPs cannot be
substituted for a feasible and effective permanent BMP. Using the Pollutant Sources/Source Control
Checklist in Appendix 8, review the following procedure to specify Source Control BMPs for your site:
1. Identify Pollutant Sources: Review Column 1 in the Pollutant Sources/Source Control Checklist.
Check off the potential sources of Pollutants that apply to your site.
2. Note Locations on Project‐Specific WQMP Exhibit: Note the corresponding requirements listed in
Column 2 of the Pollutant Sources/Source Control Checklist. Show the location of each Pollutant
source and each permanent Source Control BMP in your Project‐Specific WQMP Exhibit located in
Appendix 1.
3. Prepare a Table and Narrative: Check off the corresponding requirements listed in Column 3 in the
Pollutant Sources/Source Control Checklist. In the left column of Table G.1 below, list each potential
source of runoff Pollutants on your site (from those that you checked in the Pollutant
Sources/Source Control Checklist). In the middle column, list the corresponding permanent,
Structural Source Control BMPs (from Columns 2 and 3 of the Pollutant Sources/Source Control
Checklist) used to prevent Pollutants from entering runoff. Add additional narrative in this column
that explains any special features, materials or methods of construction that will be used to
implement these permanent, Structural Source Control BMPs.
4. Identify Operational Source Control BMPs: To complete your table, refer once again to the Pollutant
Sources/Source Control Checklist. List in the right column of your table the Operational BMPs that
should be implemented as long as the anticipated activities continue at the site. Copermittee
stormwater ordinances require that applicable Source Control BMPs be implemented; the same
BMPs may also be required as a condition of a use permit or other revocable Discretionary Approval
for use of the site.

Table G.1 Permanent and Operational Source Control Measures

Potential Sources of Runoff
pollutants

Landscape

Permanent Structural Source
Control BMPs

Operational Source Control BMPs

Final landscape plans will ‐ Maintain landscaping using
accomplish all of the following.
minimum or no pesticides.
‐ Preserve existing native trees, ‐ See applicable operational
shrubs, and ground cover to the BMPs in “What you should
maximum extent possible.
know for…..Landscape and
‐ Design landscaping to minimize
irrigation and runoff, to promote
surface
infiltration
where
appropriate, and to minimize the
use of fertilizers and pesticides
that
can
contribute
to
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Gardening” at
http://rcflood.org/stormwater
- Provide IPM information to
owners,
lessees
and
new
operators.

stormwater pollution.
‐ Where landscaped areas are
used to retain or detain
stormwater, specify plants that
are tolerant of saturated soil
conditions.
‐ Consider using pest‐resistant
plants, especially adjacent to
hardscape.
To
insure
successful
establishment,
select
plants
appropriate to site soils, slopes,
climate, sun, wind, rain, land use,
air
movement,
ecological
consistency,
and
plant
interactions.
Sidewalks

‐ Sweep plazas, sidewalks, and
parking lots regularly to prevent
accumulation of litter and debris.
‐ Collect debris from pressure
washing to prevent entry into
the storm drain system. Collect
wash‐water
containing
any
cleaning agent or degreaser and
discharge to the sanitary sewer
not to a storm drain.

Refuse Areas

On Site/Street Storm Drain Inlets

‐ A trash enclosure with
cover is provided on site.

‐ A trash enclosure with cover
is provided on site.

- Signs will be posted on or near
dumpsters with the words “Do
not dump hazardous materials
here” or similar.

Provide adequate number of
receptacles. Inspect receptacles
regularly; repair or replace leaky
receptacles. Keep receptacles
covered.
Prohibit/prevent
dumping of liquid or hazardous
wastes. Post “no hazardous
materials” signs. Inspect and pick
up litter daily and clean up spills
immediately. Keep spill control
materials available on-site. See
Fact Sheet SC-34, “Waste
Handling and Disposal” in the
CASQA Stormwater Quality
Handbooks
at
www.cabmphandbooks.com

Mark all inlets with the
words “Only Rain Down the

‐ Maintain and periodically
repaint or replace inlet
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Storm Drain” or similar.
Catch Basin Markers may be
available from the Riverside
County Flood Control and
Water Conservation District,
call 951.955.1200 to verify.

markings.
‐Provide stormwater
pollution prevention
information to new site
owners, lessees, or
operators.
‐See applicable operational
BMPs in Fact Sheet SC‐44,
“Drainage System
Maintenance,” in the CASQA
Stormwater Quality
Handbooks at
www.cabmphandbooks.com
‐Include the following in lease
agreements: “Tenant shall not
allow anyone to discharge
anything to storm drains or to
store or deposit materials so as
to create a potential discharge to
storm drains.”

Fire Sprinkler Test Water

Condensate Drain Lines
Rooftop Equipment
Roofing, Gutters & Trim

Provide a means to drain fire See the note in Fact Sheet SC‐41,
sprinkler test water to the
“Building
and
Grounds
sanitary sewer.
Maintenance,” in the CASQA
Stormwater Quality Handbooks
at
‐Condensate drain lines may
discharge to landscaped areas if
the flow is small enough that
runoff will not occur.
‐Condensate drain lines may not
discharge to the storm drain
system.
‐Rooftop equipment with
potential to produce pollutants
shall be roofed and/or have
secondary containment.
-Avoid roofing, gutters, and trim
made of copper or other
unprotected metals that may
leach into runoff.
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www.cabmphandbooks.com

Section H: Construction Plan Checklist
Populate Table H.1 below to assist the plan checker in an expeditious review of your project. The first
two columns will contain information that was prepared in previous steps, while the last column will be
populated with the corresponding plan sheets. This table is to be completed with the submittal of your
final Project‐Specific WQMP.
Table H.1 Construction Plan Cross‐reference

BMP No. or
ID

BMP‐A

BMP Identifier and
Description

Modular Wetland

Corresponding Plan Sheet(s)

WQMP Site Plan Sht 1/Sht2

BMP Location (Lat/Long)

33‐40‐58.4W 117‐21‐45.84N

Note that the updated table — or Construction Plan WQMP Checklist — is only a reference tool to
facilitate an easy comparison of the construction plans to your Project‐Specific WQMP. Co‐Permittee
staff can advise you regarding the process required to propose changes to the approved Project‐Specific
WQMP.

‐ 28 ‐

Section I: Operation, Maintenance and Funding
The Copermittee will periodically verify that Stormwater BMPs on your site are maintained and continue
to operate as designed. To make this possible, your Copermittee will require that you include in
Appendix 9 of this Project‐Specific WQMP:
1.

A means to finance and implement facility maintenance in perpetuity, including replacement
cost.

2.

Acceptance of responsibility for maintenance from the time the BMPs are constructed until
responsibility for operation and maintenance is legally transferred. A warranty covering a
period following construction may also be required.

3.

An outline of general maintenance requirements for the Stormwater BMPs you have selected.

4.

Figures delineating and designating pervious and impervious areas, location, and type of
Stormwater BMP, and tables of pervious and impervious areas served by each facility. Geo‐
locating the BMPs using a coordinate system of latitude and longitude is recommended to
help facilitate a future statewide database system.

5.

A separate list and location of self‐retaining areas or areas addressed by LID Principles that do
not require specialized O&M or inspections but will require typical landscape maintenance as
noted in Chapter 5, pages 85‐86, in the WQMP Guidance. Include a brief description of typical
landscape maintenance for these areas.

Your local Co‐Permittee will also require that you prepare and submit a detailed Stormwater BMP
Operation and Maintenance Plan that sets forth a maintenance schedule for each of the Stormwater
BMPs built on your site. An agreement assigning responsibility for maintenance and providing for
inspections and certification may also be required.
Details of these requirements and instructions for preparing a Stormwater BMP Operation and
Maintenance Plan are in Chapter 5 of the WQMP Guidance Document.

Maintenance Mechanism:

Funding will be supplied by the rents and services provided to the tenants as
business revenues. These revenues will serve to provide monies to BMP
maintenance providers as required by the WQMP.

*Will the proposed BMPs be maintained by a Home Owners’ Association (HOA) or Property Owners
Association (POA)?
Y

N

Include your Operation and Maintenance Plan and Maintenance Mechanism in Appendix 9. Additionally,
include all pertinent forms of educational materials for those personnel that will be maintaining the
proposed BMPs within this Project‐Specific WQMP in Appendix 10.
*BMP’s to be maintained by AB Group or subsequent owners.
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Appendix 1: Maps and Site Plans
Location Map, WQMP Site Plan and Receiving Waters Map
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Appendix 2: Construction Plans
Street, Grading and Drainage, Landscape & Irrigation Plans
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Rain Water Flow at
BLT - Roofing slope
direction (TYP).

Rain Water Flow at
BLT - Roofing slope
direction (TYP).

Rain Water Flow at
BLT - Roofing slope
direction (TYP).

°

°

°

Rain Water Flow at
BLT - Roofing slope
direction (TYP).

°
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SECTION 9.0, TABLE 18, (MIN. REQ.)...........222 STALLS
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Appendix 3: Soils Information
Geotechnical Study and Other Infiltration Testing Data
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Appendix 4: Historical Site Conditions
Phase I Environmental Site Assessment or Other Information on Past Site Use

‐ 10 ‐

Appendix 5: LID Infeasibility
LID Technical Infeasibility Analysis
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Appendix 6: BMP Design Details
BMP Sizing, Design Details and other Supporting Documentation
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October 18, 2019
Subject: Lakeview Plaza, lake Elsenore, CA
Bio Clean ID: 9428
To Whom It May Concern,
The MWS Linear will be sized in accordance with the TAPE GULD approval for the Modular Wetland
System. The system is sized at a loading rate of (less than or equal to) 1.0 gpm/ sq ft, where the pre-filter
cartridges are sized at a loading rate of less than 2.10 gpm/ sq ft. Design, sizing, and loading have been
reviewed and approved by a Modular Wetland Representative and is ready for final approval. Shown
below are the calculations for this Project:
MWS-8-20-V-UG-HC
MWS Treatment Capacity =
Required Treatment Flow =
Operating head/ HGL =
Pre-filter Cartridges included =
Surface Area per Cartridge =
Loading rate (Prefilter Cartridge)
MWS Surface Area =
Media Loading rate =

0.8 (cfs)
0.8 (cfs)
4.7 (ft)
7.0
25.6 (sf)
359.04/(25.6 x 7)
74 (sf)
359.04/(74 x 4.7)

OR

359.04 (gpm)

=

2.0 (gpm/sf)

=

1.0 (gpm/sf)

If you have any questions please feel free to contact us at your convenience.
Sincerely,

Gurinder Singh
Stormwater Engineer
Modular Wetland System, Inc.

5796 Armada Dr Suite 250, Carlsbad, CA 92008
Phone 855-566-3938 • Fax 760-433-3176
www.biocleanenvironmental.com

{=0.8 x 448.8}

Santa Ana Watershed
VBMP and QBMP worksheets

These worksheets are to be used to determine the required
Design Capture Volume (VBMP)
or the
Design Flow Rate (QBMP)
for BMPs in the Santa Ana Watershed

To verify which watershed your project is located within, visit
www.rcflood.org/npdes
and use the 'Locate my Watershed' tool

If your project is not located in the Santa Ana Watershed,
Do not use these worksheets! Instead visit
www.rcflood.org/npdes/developers.aspx
To access worksheets applicable to your watershed

Use the tabs across the bottom
to access the worksheets for the Santa Ana Watershed

Santa Ana Watershed - BMP Design Flow Rate, QBMP
(Rev. 10-2011)

Required Entries

Legend:

Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )

Company Name Blue Peak Engineering
Designed by
M.D.
Company Project Number/Name

Date 3/20/2020
Case No

BMP Identification
BMP NAME / ID BMP-E (OFF-SITE) INSERT FILTERS - ALTERNATE COMPLIANCE
Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
Design Rainfall Intensity

I=

0.20

in/hr

Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
DMA
Type/ID
A

DMA
Runoff
Factor

DMA Areas x
Runoff Factor

43,364

Roofs

1

0.89

38680.7

29506

Concrete or Asphalt

1

0.892

26319.4

63459

Concrete or Asphalt

1

0.892

56605.4

14893

Ornamental
Landscaping

0.1

0.110458

1645.1

16790

Natural (D Soil)

0.4

0.279712

4696.4

Design
Rainfall
Intensity
(in/hr)

Design Flow
Rate (cfs)

Proposed Flow
Rate (cfs)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DMAs

E

Post‐Project Surface Effective
DMA Area
Imperivous
Type
(square feet) (use pull‐down menu) Fraction, If

168012

Total

127947

0.20

0.6

Notes:
BMP- A Modular Wetland surface area = 74sf

see bio clean letter in appendix 6

0.8

Santa Ana Watershed - BMP Design Flow Rate, QBMP
(Rev. 10-2011)

Required Entries

Legend:

Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )

Company Name Blue Peak Engineering
Designed by
M.D.
Company Project Number/Name

Date 3/20/2020
Case No

BMP Identification
BMP NAME / ID BMP-D ALTERNATE COMPLIANCE STREET CATCH BASIN FILTER ON LAKE SHORE DR.
Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
Design Rainfall Intensity

I=

0.20

in/hr

Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
DMA
Runoff
Factor

DMA Areas x
Runoff Factor

DMA
Type/ID

DMA Area
(square feet)

(use pull‐down menu)

Effective
Imperivous
Fraction, If

B

5,315

Natural (D Soil)

0.4

0.28

1486.7

C

4561

Concrete or Asphalt

1

0.892

4068.4

D

42191

Concrete or Asphalt

1

0.892

37634.4

F

647

Concrete or Asphalt

1

0.892

577.1

12292

Ornamental
Landscaping

0.1

0.110458

1357.7

Design
Rainfall
Intensity
(in/hr)

Design Flow
Rate (cfs)

Proposed Flow
Rate (cfs)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DMAs

Post‐Project
Surface Type

65006

Notes:

Total

45124.3

0.20

0.2

0.2

Effective Impervious Fraction
Developed Cover Types

Effective Impervious Fraction

Roofs

1.00

Concrete or Asphalt

1.00

Grouted or Gapless Paving Blocks

1.00

Compacted Soil (e.g. unpaved parking)

0.40

Decomposed Granite

0.40

Permeable Paving Blocks w/ Sand Filled Gap

0.25

Class 2 Base

0.30

Gravel or Class 2 Permeable Base

0.10

Pervious Concrete / Porous Asphalt

0.10

Open and Porous Pavers

0.10

Turf block

0.10

Ornamental Landscaping

0.10

Natural (A Soil)

0.03

Natural (B Soil)

0.15

Natural (C Soil)

0.30

Natural (D Soil)

0.40

Mixed Surface Types
Use this table to determine the effective impervious fraction for the V BMP and QBMP calculation sheets

A Forterra Company

Modular Wetlands® System Linear
A Stormwater Biofiltration Solution

OVERVIEW

APPROVALS

The Bio Clean Modular Wetlands® System Linear represents a pioneering breakthrough in stormwater
technology as the only biofiltration system to utilize patented horizontal flow, allowing for a smaller
footprint, higher treatment capacity, and a wide range of versatility. While most biofilters use little
or no pretreatment, the Modular Wetlands® incorporates an advanced pretreatment chamber that
includes separation and pre-filter cartridges. In this chamber, sediment and hydrocarbons are removed
from runoff before entering the biofiltration chamber, reducing maintenance costs and improving
performance.

The Modular Wetlands® System Linear has successfully met years of challenging technical reviews and
testing from some of the most prestigious and demanding agencies in the nation and perhaps the world.
Here is a list of some of the most high-profile approvals, certifications, and verifications from around the
country.
Washington State Department of Ecology TAPE Approved
The MWS Linear is approved for General Use Level Designation (GULD) for Basic,
Enhanced, and Phosphorus treatment at 1 gpm/ft2 loading rate. The highest performing
BMP on the market for all main pollutant categories.

Horizontal flow also gives the system the unique ability to adapt to the environment
through a variety of configurations, bypass orientations, and diversion applications.
The Urban Impact
For hundreds of years, natural wetlands surrounding our shores have
played an integral role as nature’s stormwater treatment system.
But as cities grow and develop, our environment’s natural
filtration systems are blanketed with impervious roads,
rooftops, and parking lots.

CA

Bio Clean understands this loss and has spent
years re-establishing nature’s presence in urban
areas, and rejuvenating waterways with the
Modular Wetlands® System Linear.

VA

PERFORMANCE
The Modular Wetlands® continues to outperform other treatment methods with superior pollutant
removal for TSS, heavy metals, nutrients, hydrocarbons, and bacteria. Since 2007 the Modular
Wetlands® has been field tested on numerous sites across the country and is proven to effectively
remove pollutants through a combination of physical, chemical, and biological filtration processes.
In fact, the Modular Wetlands® harnesses some of the same biological processes found in natural
wetlands in order to collect, transform, and remove even the most harmful pollutants.

REMOVAL
OF
DISSOLVED
ZINC

45%

REMOVAL
OF
NITROGEN

69%

REMOVAL
OF TOTAL
ZINC

50%

REMOVAL
OF TOTAL
COPPER

38%

REMOVAL
OF
DISSOLVED
COPPER

95%

REMOVAL
OF MOTOR
OIL

Virginia Department of Environmental Quality, Assignment
The Virginia Department of Environmental Quality assigned the MWS Linear the
highest phosphorus removal rating for manufactured treatment devices to meet the new
Virginia Stormwater Management Program (VSMP) regulation technical criteria.
Maryland Department of the Environment, Approved ESD
Granted Environmental Site Design (ESD) status for new construction, redevelopment,
and retrofitting when designed in accordance with the design manual.

				

66%

California Water Resources Control Board, Full Capture Certification
The Modular Wetlands® System is the first biofiltration system to receive certification as
a full capture trash treatment control device.

64%

REMOVAL
OF ORTHO
PHOSPHORUS

Rhode Island Department of Environmental Management, Approved BMP
Approved as an authorized BMP and noted to achieve the following minimum removal
efficiencies: 85% TSS, 60% pathogens, 30% total phosphorus, and 30% total nitrogen.

ADVANTAGES

REMOVAL
OF TOTAL
PHOSPHORUS

67%

MASTEP Evaluation
The University of Massachusetts at Amherst – Water Resources Research Center issued
a technical evaluation report noting removal rates up to 84% TSS, 70% total phosphorus,
68.5% total zinc, and more.

85%

REMOVAL
OF TSS

• HORIZONTAL FLOW BIOFILTRATION

• FLOW CONTROL

• GREATER FILTER SURFACE AREA

• NO DEPRESSED PLANTER AREA

• PRETREATMENT CHAMBER

• AUTO DRAINDOWN MEANS NO
MOSQUITO VECTOR

• PATENTED PERIMETER VOID AREA

OPERATION
The Modular Wetlands® System Linear is the most efficient and versatile biofiltration system on the
market, and it is the only system with horizontal flow which:
Improves performance
Reduces footprint
Minimizes maintenance

•
•
•

Figure 1 & Figure 2 illustrate the invaluable benefits of horizontal flow and the multiple treatment stages.
Figure 2,
Top View

2x to 3x more surface area than traditional downward flow bioretention systems.

1 PRETREATMENT

2 BIOFILTRATION

SEPARATION

•
•

PE R I M E

Trash, sediment, and debris are separated before
entering the pre-filter cartridges
Designed for easy maintenance access

HORIZONTAL FLOW

TER VO

ID ARE

•
•
•

A

PRE-FILTER CARTRIDGES

•
•
•
•

Less clogging than downward flow biofilters
Water flow is subsurface
Improves biological filtration

PATENTED PERIMETER VOID AREA

Over 25 sq. ft. of surface area per cartridge
Utilizes BioMediaGREEN™ filter material
Removes over 80% of TSS and 90% of hydrocarbons
Prevents pollutants that cause clogging from migrating
to the biofiltration chamber

•
•

Vertically extends void area between the walls and
the WetlandMEDIA™ on all four sides
Maximizes surface area of the media for higher
treatment capacity

WETLANDMEDIA

•
•
•
•

Curb Inlet

Pre-filter Cartridge
Figure 1

Individual Media Filters

Contains no organics and removes phosphorus
Greater surface area and 48% void space
Maximum evapotranspiration
High ion exchange capacity and lightweight

3 DISCHARGE
FLOW CONTROL

•

•

1
Vertical Underdrain
Manifold
Cartridge Housing

DRAINDOWN FILTER

2

•

WetlandMEDIA

™

BioMediaGREEN™

Orifice plate controls flow of water
through WetlandMEDIA™ to a level lower
than the media’s capacity
Extends the life of the media and
improves performance

Draindown Line

Flow Control
Riser

•

3

Outlet Pipe

The draindown is an optional feature that
completely drains the pretreatment
chamber
Water that drains from the pretreatment
chamber between storm events will be
treated

ORIENTATIONS
CONFIGURATIONS
The Modular Wetlands® System Linear is the preferred biofiltration system of civil engineers across the
country due to its versatile design. This highly versatile system has available “pipe-in” options on most
models, along with built-in curb or grated inlets for simple integration into your storm drain design.

CURB TYPE

The Curb Type configuration accepts sheet flow through a curb opening
and is commonly used along roadways and parking lots. It can be used in
sump or flow-by conditions. Length of curb opening varies based on model
and size.

SIDE-BY-SIDE
The Side-By-Side
orientation places the
pretreatment and
discharge chamber
adjacent to one
another with the
biofiltration chamber running
parallel on either side. This
minimizes the system length, providing a highly
compact footprint. It has been proven useful in
situations such as streets with directly adjacent
sidewalks, as half of the system can be placed
under that sidewalk. This orientation also offers
internal bypass options as discussed below.

END-TO-END
The End-To-End orientation
places the pretreatment and
discharge chambers
on opposite ends of the
biofiltration chamber,
therefore minimizing the width
of the system to 5 ft. (outside
dimension). This orientation is perfect
for linear projects and street retrofits
where existing utilities and sidewalks limit the
amount of space available for installation. One
limitation of this orientation is that bypass must
be external.

BYPASS
GRATE TYPE

The Grate Type configuration offers the same features and benefits as the
Curb Type but with a grated/drop inlet above the systems pretreatment
chamber. It has the added benefit of allowing pedestrian access over the
inlet. ADA-compliant grates are available to assure easy and safe access.
The Grate Type can also be used in scenarios where runoff needs to be
intercepted on both sides of landscape islands.

VAULT TYPE

The system’s patented horizontal flow biofilter is able to accept inflow pipes
directly into the pretreatment chamber, meaning the Modular Wetlands®
can be used in end-of-the-line installations. This greatly improves feasibility
over typical decentralized designs that are required with other biofiltration/
bioretention systems. Another benefit of the “pipe-in” design is the ability
to install the system downstream of underground detention systems to
meet water quality volume requirements.

DOWNSPOUT TYPE

The Downspout Type is a variation of the Vault Type and is designed to
accept a vertical downspout pipe from rooftop and podium areas. Some
models have the option of utilizing an internal bypass, simplifying the overall
design. The system can be installed as a raised planter, and the exterior can
be stuccoed or covered with other finishes to match the look of adjacent
buildings.

INTERNAL BYPASS WEIR
(SIDE-BY-SIDE ONLY)
The Side-By-Side orientation places the
pretreatment and discharge chambers adjacent
to one another allowing for integration of internal
bypass. The wall between these chambers can act
as a bypass weir when flows exceed the system’s
treatment capacity, thus allowing bypass from the
pretreatment chamber directly to the discharge
chamber.
EXTERNAL DIVERSION WEIR STRUCTURE
This traditional offline diversion method can be
used with the Modular Wetlands® in scenarios
where runoff is being piped to the system. These
simple and effective structures are generally
configured with two outflow pipes. The first is a
smaller pipe on the upstream side of the diversion
weir - to divert low flows over to the Modular
Wetlands® for treatment. The second is the main
pipe that receives water once the system has
exceeded treatment capacity and water flows over
the weir.
FLOW-BY-DESIGN
This method is one in which the system is placed
just upstream of a standard curb or grate inlet to
intercept the first flush. Higher flows simply pass
by the Modular Wetlands® and into the standard
inlet downstream.

DVERT LOW FLOW DIVERSION
This simple yet innovative diversion trough can be
installed in existing or new curb and grate inlets
to divert the first flush to the Modular Wetlands®
via pipe. It works similar to a rain gutter and is
installed just below the opening into the inlet. It
captures the low flows and channels them over

DVERT Trough

to a connecting pipe exiting out the wall of the
inlet and leading to the MWS Linear. The DVERT
is perfect for retrofit and green street applications
that allow the Modular Wetlands® to be installed
anywhere space is available.

SPECIFICATIONS

VOLUME-BASED DESIGNS

FLOW-BASED DESIGNS

HORIZONTAL FLOW BIOFILTRATION ADVANTAGE

The Modular Wetlands® System Linear can be used in stand-alone applications to meet treatment flow
requirements. Since the Modular Wetlands® is the only biofiltration system that can accept inflow pipes
several feet below the surface, it can be used not only in decentralized design applications but also as a large
central end-of-the-line application for maximum feasibility.

MODEL #

DIMENSIONS

WETLANDMEDIA
SURFACE AREA
(sq. ft.)

MWS-L-4-4

4’ x 4’

23

0.052

MWS-L-4-6

4’ x 6’

32

0.073

MWS-L-4-8

4’ x 8’

50

0.115

MWS-L-4-13

4’ x 13’

63

0.144

MWS-L-4-15

4’ x 15’

76

0.175

MWS-L-4-17

4’ x 17’

90

0.206

MWS-L-4-19

4’ x 19’

103

0.237

MWS-L-4-21

4’ x 21’

117

0.268

MWS-L-6-8

7’ x 9’

64

0.147

MWS-L-8-8

8’ x 8’

100

0.230

TREATMENT FLOW
RATE
(cfs)

Modular Wetlands® with
Box Culvert Prestorage
The Modular Wetlands® System Linear offers a unique advantage in the world of biofiltration due to its exclusive
horizontal flow design: Volume-Based Design. No other biofilter has the ability to be placed downstream
of detention ponds, extended dry detention basins, underground storage systems and permeable paver
reservoirs. The systems horizontal flow configuration and built-in orifice control allows it to be installed with
just 6” of fall between inlet and outlet pipe for a simple connection to projects with shallow downstream tiein points. In the example above, the Modular Wetlands® is installed downstream of underground box culvert
storage. Designed for the water quality volume, the Modular Wetlands® will treat and discharge the required
volume within local draindown time requirements.
Modular Wetlands® with
Arch Plastic Chambers

DESIGN SUPPORT
MWS-L-8-12

8’ x 12’

151

0.346

MWS-L-8-16

8’ x 16’

201

0.462

MWS-L-8-20

9’ x 21’

252

0.577

MWS-L-8-24

9’ x 25’

302

0.693

MWS-L-10-20

10' x 20'

302

0.693

Bio Clean engineers are trained to provide you with superior support for all volume sizing configurations
throughout the country. Our vast knowledge of state and local regulations allow us to quickly and efficiently
size a system to maximize feasibility. Volume control and hydromodification regulations are expanding the
need to decrease the cost and size of your biofiltration system. Bio Clean will help you realize these cost
savings with the Modular Wetlands®, the only biofilter than can be used downstream of storage BMPs.

ADVANTAGES
• LOWER COST THAN FLOW-BASED DESIGN

• BUILT-IN ORIFICE CONTROL STRUCTURE

• MEETS LID REQUIREMENTS

• WORKS WITH DEEP INSTALLATIONS

APPLICATIONS

PLANT SELECTION

The Modular Wetlands® System Linear has been successfully used on numerous new construction and retrofit
projects. The system’s superior versatility makes it beneficial for a wide range of stormwater and waste water
applications - treating rooftops, streetscapes, parking lots, and industrial sites.

Abundant plants, trees, and grasses bring value and an aesthetic benefit
to any urban setting, but those in the Modular Wetlands® System Linear
do even more - they increase pollutant removal. What’s not seen, but
very important, is that below grade, the stormwater runoff/flow is being
subjected to nature’s secret weapon: a dynamic physical, chemical, and
biological process working to break down and remove non-point source pollutants. The flow rate is controlled in
the Modular Wetlands®, giving the plants more contact time so that pollutants are more successfully decomposed,
volatilized, and incorporated into the biomass of the Modular Wetlands’® micro/macro flora and fauna.
A wide range of plants are suitable for use in the Modular Wetlands®, but selections vary by location and climate.
View suitable plants by visiting biocleanenvironmental.com/plants.

INDUSTRIAL
Many states enforce strict regulations for discharges
from industrial sites. The Modular Wetlands® has
helped various sites meet difficult EPA-mandated
effluent limits for dissolved metals and other
pollutants.

RESIDENTIAL
Low to high density developments can benefit from
the versatile design of the Modular Wetlands®. The
system can be used in both decentralized LID design
and cost-effective end-of-the-line configurations.

STREETS
Street applications can be challenging due to limited
space. The Modular Wetlands® is very adaptable,
and it offers the smallest footprint to work around
the constraints of existing utilities on retrofit projects.

PARKING LOTS
Parking lots are designed to maximize space and the
Modular Wetlands’® 4 ft. standard planter width
allows for easy integration into parking lot islands
and other landscape medians.

COMMERCIAL
Compared to bioretention systems, the Modular
Wetlands® can treat far more area in less space,
meeting treatment and volume control requirements.

MIXED USE
The Modular Wetlands® can be installed as a raised
planter to treat runoff from rooftops or patios,
making it perfect for sustainable “live-work” spaces.

More applications include:
• Agriculture • Reuse • Low Impact Development • Waste Water

INSTALLATION

MAINTENANCE

The Modular Wetlands® is simple, easy to install,
and has a space-efficient design that offers lower
excavation and installation costs compared to
traditional tree-box type systems. The structure of
the system resembles precast catch basin or utility
vaults and is installed in a similar fashion.

Reduce your maintenance costs, man hours, and
materials with the Modular Wetlands®. Unlike other
biofiltration systems that provide no pretreatment,
the Modular Wetlands® is a self-contained
treatment train which incorporates simple and
effective pretreatment.

The system is delivered fully assembled for quick
installation. Generally, the structure can be unloaded
and set in place in 15 minutes. Our experienced
team of field technicians is available to supervise
installations and provide technical support.

Maintenance requirements for the biofilter itself are
almost completely eliminated, as the pretreatment
chamber removes and isolates trash, sediments, and
hydrocarbons. What’s left is the simple maintenance
of an easily accessible pretreatment chamber that
can be cleaned by hand or with a standard vac
truck. Only periodic replacement of low-cost media
in the pre-filter cartridges is required for long-term
operation, and there is absolutely no need to replace
expensive biofiltration media.

A Forterra Company

010419R1A

5796 Armada Drive Suite 250
Carlsbad, CA 92008
855. 566 . 3938
stormwater@for terrabp.com
biocleanenvironmental.com

Appendix 7: Hydromodification
Supporting Detail Relating to Hydrologic Conditions of Concern

‐ 13 ‐

Appendix 8: Source Control
Pollutant Sources/Source Control Checklist
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STORMWATER POLLUTANT SOURCES/SOURCE

CONTROL CHECKLIST

How to use this worksheet (also see instructions in Section G of the WQMP Template):

1. Review Column 1 and identify which of these potential sources of stormwater pollutants apply to your site. Check each box that applies.
2. Review Column 2 and incorporate all of the corresponding applicable BMPs in your WQMP Exhibit.
3. Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent controls and operational BMPs in your WQMP. Use the
format shown in Table G.1on page 23 of this WQMP Template. Describe your specific BMPs in an accompanying narrative, and explain any
special conditions or situations that required omitting BMPs or substituting alternative BMPs for those shown here.
IF THESE SOURCES WILL BE
ON THE PROJECT SITE …

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE
2
Permanent Controls—Show on
WQMP Drawings

1
Potential Sources of
Runoff Pollutants


X

A.

On-site storm drain
inlets



Locations of inlets.

3
Permanent Controls—List in WQMP
Table and Narrative



Mark all inlets with the words
“Only Rain Down the Storm
Drain” or similar. Catch Basin
Markers may be available from the
Riverside County Flood Control
and Water Conservation District,
call 951.955.1200 to verify.

4
Operational BMPs—Include in WQMP
Table and Narrative



Maintain and periodically repaint or
replace inlet markings.



Provide stormwater pollution
prevention information to new site
owners, lessees, or operators.



See applicable operational BMPs in
Fact Sheet SC-44, “Drainage System
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
www.cabmphandbooks.com



Include the following in lease
agreements: “Tenant shall not allow
anyone to discharge anything to storm
drains or to store or deposit materials
so as to create a potential discharge to
storm drains.”

x


B.

Interior floor drains
and elevator shaft sump
pumps



State that interior floor drains and
elevator shaft sump pumps will be
plumbed to sanitary sewer.



Inspect and maintain drains to prevent
blockages and overflow.



C.



State that parking garage floor
drains will be plumbed to the
sanitary sewer.



Inspect and maintain drains to prevent
blockages and overflow.

Interior parking
garages

STORMWATER POLLUTANT SOURCES/SOURCE

IF THESE SOURCES WILL BE
ON THE PROJECT SITE …

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants



D1.



D2.

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative



Show locations of native trees or
areas of shrubs and ground cover to
be undisturbed and retained.



Show self-retaining landscape
areas, if any.



Show stormwater treatment and
hydrograph modification
management BMPs. (See
instructions in Chapter 3, Step 5
and guidance in Chapter 5.)

4
Operational BMPs—Include in WQMP
Table and Narrative

Note building design features that
discourage entry of pests.



Provide Integrated Pest Management
information to owners, lessees, and
operators.

State that final landscape plans will
accomplish all of the following.



Maintain landscaping using minimum
or no pesticides.



Preserve existing native trees,
shrubs, and ground cover to the
maximum extent possible.







Design landscaping to minimize
irrigation and runoff, to promote
surface infiltration where
appropriate, and to minimize the
use of fertilizers and pesticides that
can contribute to stormwater
pollution.

See applicable operational BMPs in
“What you should know
for…..Landscape and Gardening” at
http://rcflood.org/stormwater/Error!



Where landscaped areas are used to
retain or detain stormwater, specify
plants that are tolerant of saturated
soil conditions.



Need for future
indoor & structural pest
control
Landscape/
Outdoor Pesticide Use

CONTROL CHECKLIST



Consider using pest-resistant
plants, especially adjacent to
hardscape.
To insure successful establishment,
select plants appropriate to site
soils, slopes, climate, sun, wind,
rain, land use, air movement,
ecological consistency, and plant
interactions.

Hyperlink reference not valid.



Provide IPM information to new
owners, lessees and operators.

STORMWATER POLLUTANT SOURCES/SOURCE

IF THESE SOURCES WILL BE
ON THE PROJECT SITE …

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings



E. Pools,

spas, ponds,
decorative fountains,
and other water
features.



Show location of water feature and
a sanitary sewer cleanout in an
accessible area within 10 feet.
(Exception: Public pools must be
plumbed according to County
Department of Environmental
Health Guidelines.)



F.



For restaurants, grocery stores, and
other food service operations, show
location (indoors or in a covered
area outdoors) of a floor sink or
other area for cleaning floor mats,
containers, and equipment.



G.

Food service

Refuse areas

CONTROL CHECKLIST



On the drawing, show a note that
this drain will be connected to a
grease interceptor before
discharging to the sanitary sewer.



Show where site refuse and
recycled materials will be handled
and stored for pickup. See local
municipal requirements for sizes
and other details of refuse areas.



If dumpsters or other receptacles
are outdoors, show how the
designated area will be covered,
graded, and paved to prevent runon and show locations of berms to
prevent runoff from the area.



Any drains from dumpsters,
compactors, and tallow bin areas
shall be connected to a grease
removal device before discharge to
sanitary sewer.

3
Permanent Controls—List in WQMP
Table and Narrative

4
Operational BMPs—Include in WQMP
Table and Narrative

If the Co-Permittee requires pools
to be plumbed to the sanitary
sewer, place a note on the plans
and state in the narrative that this
connection will be made according
to local requirements.



See applicable operational BMPs in
“Guidelines for Maintaining Your
Swimming Pool, Jacuzzi and Garden
Fountain” at
http://rcflood.org/stormwater/



Describe the location and features
of the designated cleaning area.





Describe the items to be cleaned in
this facility and how it has been
sized to insure that the largest
items can be accommodated.

See the brochure, “The Food Service
Industry Best Management Practices for:
Restaurants, Grocery Stores,
Delicatessens and Bakeries” at
http://rcflood.org/stormwater/



State how site refuse will be
handled and provide supporting
detail to what is shown on plans.



State that signs will be posted on or
near dumpsters with the words “Do
not dump hazardous materials
here” or similar.

Provide this brochure to new site
owners, lessees, and operators.



State how the following will be
implemented:
Provide adequate number of
receptacles. Inspect receptacles
regularly; repair or replace leaky
receptacles. Keep receptacles covered.
Prohibit/prevent dumping of liquid or
hazardous wastes. Post “no hazardous
materials” signs. Inspect and pick up
litter daily and clean up spills
immediately. Keep spill control
materials available on-site. See Fact
Sheet SC-34, “Waste Handling and
Disposal” in the CASQA Stormwater
Quality Handbooks at
www.cabmphandbooks.com

STORMWATER POLLUTANT SOURCES/SOURCE

IF THESE SOURCES WILL BE
ON THE PROJECT SITE …

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants



H.

Industrial processes.

CONTROL CHECKLIST

2
Permanent Controls—Show on
WQMP Drawings



Show process area.

3
Permanent Controls—List in WQMP
Table and Narrative



If industrial processes are to be
located on site, state: “All process
activities to be performed indoors.
No processes to drain to exterior or
to storm drain system.”

4
Operational BMPs—Include in WQMP
Table and Narrative



See Fact Sheet SC-10, “NonStormwater Discharges” in the
CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com
See the brochure “Industrial &
Commercial Facilities Best Management
Practices for: Industrial, Commercial
Facilities” at
http://rcflood.org/stormwater/

STORMWATER POLLUTANT SOURCES/SOURCE

IF THESE SOURCES WILL BE
ON THE PROJECT SITE …

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants



I.

Outdoor storage of
equipment or materials.
(See rows J and K for
source control
measures for vehicle
cleaning, repair, and
maintenance.)

CONTROL CHECKLIST

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative



Show any outdoor storage areas,
including how materials will be
covered. Show how areas will be
graded and bermed to prevent runon or run-off from area.

Include a detailed description of
materials to be stored, storage
areas, and structural features to
prevent pollutants from entering
storm drains.



Storage of non-hazardous liquids
shall be covered by a roof and/or
drain to the sanitary sewer system,
and be contained by berms, dikes,
liners, or vaults.

Where appropriate, reference
documentation of compliance with
the requirements of Hazardous
Materials Programs for:



Storage of hazardous materials and
wastes must be in compliance with
the local hazardous materials
ordinance and a Hazardous
Materials Management Plan for the
site.

 Hazardous Waste Generation
 Hazardous Materials Release
Response and Inventory
 California Accidental Release
(CalARP)
 Aboveground Storage Tank
 Uniform Fire Code Article 80
Section 103(b) & (c) 1991
 Underground Storage Tank
www.cchealth.org/groups/hazmat
/

4
Operational BMPs—Include in WQMP
Table and Narrative



See the Fact Sheets SC-31, “Outdoor
Liquid Container Storage” and SC-33,
“Outdoor Storage of Raw Materials ”
in the CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com

STORMWATER POLLUTANT SOURCES/SOURCE

IF THESE SOURCES WILL BE
ON THE PROJECT SITE …

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants



J.

Vehicle and
Equipment Cleaning

CONTROL CHECKLIST

2
Permanent Controls—Show on
WQMP Drawings



Show on drawings as appropriate:
(1) Commercial/industrial facilities
having vehicle/equipment cleaning
needs shall either provide a
covered, bermed area for washing
activities or discourage
vehicle/equipment washing by
removing hose bibs and installing
signs prohibiting such uses.
(2) Multi-dwelling complexes shall
have a paved, bermed, and covered
car wash area (unless car washing
is prohibited on-site and hoses are
provided with an automatic shutoff to discourage such use).
(3) Washing areas for cars, vehicles,
and equipment shall be paved,
designed to prevent run-on to or
runoff from the area, and plumbed
to drain to the sanitary sewer.
(4) Commercial car wash facilities
shall be designed such that no
runoff from the facility is
discharged to the storm drain
system. Wastewater from the
facility shall discharge to the
sanitary sewer, or a wastewater
reclamation system shall be
installed.

3
Permanent Controls—List in WQMP
Table and Narrative



If a car wash area is not provided,
describe any measures taken to
discourage on-site car washing and
explain how these will be enforced.

4
Operational BMPs—Include in WQMP
Table and Narrative

Describe operational measures to
implement the following (if
applicable):


Washwater from vehicle and
equipment washing operations shall
not be discharged to the storm drain
system. Refer to “Outdoor Cleaning
Activities and Professional Mobile Service
Providers” for many of the Potential
Sources of Runoff Pollutants categories
below. Brochure can be found at
http://rcflood.org/stormwater/
Car dealerships and similar may
rinse cars with water only.

STORMWATER POLLUTANT SOURCES/SOURCE

IF THESE SOURCES WILL BE
ON THE PROJECT SITE …

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants



K.

Vehicle/Equipment
Repair and
Maintenance

CONTROL CHECKLIST

2
Permanent Controls—Show on
WQMP Drawings







Accommodate all vehicle
equipment repair and maintenance
indoors. Or designate an outdoor
work area and design the area to
prevent run-on and runoff of
stormwater.
Show secondary containment for
exterior work areas where motor
oil, brake fluid, gasoline, diesel
fuel, radiator fluid, acid-containing
batteries or other hazardous
materials or hazardous wastes are
used or stored. Drains shall not be
installed within the secondary
containment areas.
Add a note on the plans that states
either (1) there are no floor drains,
or (2) floor drains are connected to
wastewater pretreatment systems
prior to discharge to the sanitary
sewer and an industrial waste
discharge permit will be obtained.

3
Permanent Controls—List in WQMP
Table and Narrative



State that no vehicle repair or
maintenance will be done outdoors,
or else describe the required
features of the outdoor work area.



State that there are no floor drains
or if there are floor drains, note the
agency from which an industrial
waste discharge permit will be
obtained and that the design meets
that agency’s requirements.



4
Operational BMPs—Include in WQMP
Table and Narrative

In the Stormwater Control Plan, note
that all of the following restrictions
apply to use the site:


No person shall dispose of, nor permit
the disposal, directly or indirectly of
vehicle fluids, hazardous materials, or
rinsewater from parts cleaning into
storm drains.



No vehicle fluid removal shall be
performed outside a building, nor on
asphalt or ground surfaces, whether
inside or outside a building, except in
such a manner as to ensure that any
spilled fluid will be in an area of
secondary containment. Leaking
vehicle fluids shall be contained or
drained from the vehicle immediately.

State that there are no tanks,
containers or sinks to be used for
parts cleaning or rinsing or, if there
are, note the agency from which an
industrial waste discharge permit
will be obtained and that the
design meets that agency’s
requirements.


No person shall leave unattended drip
parts or other open containers
containing vehicle fluid, unless such
containers are in use or in an area of
secondary containment.
Refer to “Automotive Maintenance & Car
Care Best Management Practices for Auto
Body Shops, Auto Repair Shops, Car
Dealerships, Gas Stations and Fleet
Service Operations”. Brochure can be
found at http://rcflood.org/stormwater/
Refer to Outdoor Cleaning Activities and
Professional Mobile Service Providers for
many of the Potential Sources of
Runoff Pollutants categories below.
Brochure can be found at
http://rcflood.org/stormwater/

STORMWATER POLLUTANT SOURCES/SOURCE

IF THESE SOURCES WILL BE
ON THE PROJECT SITE …

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants



L.

Fuel Dispensing
Areas

2
Permanent Controls—Show on
WQMP Drawings





6

CONTROL CHECKLIST

Fueling areas6 shall have
impermeable floors (i.e., portland
cement concrete or equivalent
smooth impervious surface) that
are: a) graded at the minimum
slope necessary to prevent ponding;
and b) separated from the rest of
the site by a grade break that
prevents run-on of stormwater to
the maximum extent practicable.

3
Permanent Controls—List in WQMP
Table and Narrative

4
Operational BMPs—Include in WQMP
Table and Narrative



The property owner shall dry sweep
the fueling area routinely.



See the Fact Sheet SD-30 , “Fueling
Areas” in the CASQA Stormwater
Quality Handbooks at
www.cabmphandbooks.com

Fueling areas shall be covered by a
canopy that extends a minimum of
ten feet in each direction from each
pump. [Alternative: The fueling
area must be covered and the
cover’s minimum dimensions must
be equal to or greater than the area
within the grade break or fuel
dispensing area1.] The canopy [or
cover] shall not drain onto the
fueling area.

The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose and nozzle assembly may be operated plus a
minimum of one foot, whichever is greater.

STORMWATER POLLUTANT SOURCES/SOURCE

IF THESE SOURCES WILL BE
ON THE PROJECT SITE …

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants



M. Loading

Docks

CONTROL CHECKLIST

2
Permanent Controls—Show on
WQMP Drawings



Show a preliminary design for the
loading dock area, including
roofing and drainage. Loading
docks shall be covered and/or
graded to minimize run-on to and
runoff from the loading area. Roof
downspouts shall be positioned to
direct stormwater away from the
loading area. Water from loading
dock areas shall be drained to the
sanitary sewer, or diverted and
collected for ultimate discharge to
the sanitary sewer.



Loading dock areas draining
directly to the sanitary sewer shall
be equipped with a spill control
valve or equivalent device, which
shall be kept closed during periods
of operation.



Provide a roof overhang over the
loading area or install door skirts
(cowling) at each bay that enclose
the end of the trailer.

3
Permanent Controls—List in WQMP
Table and Narrative

4
Operational BMPs—Include in WQMP
Table and Narrative



Move loaded and unloaded items
indoors as soon as possible.



See Fact Sheet SC-30, “Outdoor
Loading and Unloading,” in the
CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com

STORMWATER POLLUTANT SOURCES/SOURCE

IF THESE SOURCES WILL BE
ON THE PROJECT SITE …
1
Potential Sources of
Runoff Pollutants




CONTROL CHECKLIST

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE
2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

N.

Fire Sprinkler Test
Water



Provide a means to drain fire
sprinkler test water to the sanitary
sewer.

O.



Boiler drain lines shall be directly
or indirectly connected to the
sanitary sewer system and may not
discharge to the storm drain
system.

Miscellaneous Drain
or Wash Water or Other
Sources



Boiler drain lines


x
x


Condensate drain lines


x


Drainage sumps



Other sources



Rooftop equipment
Roofing, gutters, and
trim.









Condensate drain lines may
discharge to landscaped areas if the
flow is small enough that runoff
will not occur. Condensate drain
lines may not discharge to the
storm drain system.
Rooftop equipment with potential
to produce pollutants shall be
roofed and/or have secondary
containment.
Any drainage sumps on-site shall
feature a sediment sump to reduce
the quantity of sediment in
pumped water.
Avoid roofing, gutters, and trim
made of copper or other
unprotected metals that may leach
into runoff.
Include controls for other sources
as specified by local reviewer.

4
Operational BMPs—Include in WQMP
Table and Narrative



See the note in Fact Sheet SC-41,
“Building and Grounds Maintenance,”
in the CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com

STORMWATER POLLUTANT SOURCES/SOURCE

IF THESE SOURCES WILL BE
ON THE PROJECT SITE …
1
Potential Sources of
Runoff Pollutants



P. Plazas,

sidewalks,
and parking lots.

CONTROL CHECKLIST

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE
2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4
Operational BMPs—Include in WQMP
Table and Narrative



Sweep plazas, sidewalks, and parking
lots regularly to prevent accumulation
of litter and debris. Collect debris from
pressure washing to prevent entry into
the storm drain system. Collect
washwater containing any cleaning
agent or degreaser and discharge to
the sanitary sewer not to a storm drain.

Appendix 9: O&M
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms

‐ 15 ‐

Appendix 10: Educational Materials
BMP Fact Sheets, Maintenance Guidelines and Other End‐User BMP Information
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Site Design & Landscape Planning SD-10
Design Objectives

; Maximize Infiltration
; Provide Retention
; Slow Runoff
Minimize Impervious Land

; Coverage

Prohibit Dumping of Improper
Materials
Contain Pollutants
Collect and Convey

Description
Each project site possesses unique topographic, hydrologic, and vegetative features, some of
which are more suitable for development than others. Integrating and incorporating
appropriate landscape planning methodologies into the project design is the most effective
action that can be done to minimize surface and groundwater contamination from stormwater.
Approach
Landscape planning should couple consideration of land suitability for urban uses with
consideration of community goals and projected growth. Project plan designs should conserve
natural areas to the extent possible, maximize natural water storage and infiltration
opportunities, and protect slopes and channels.
Suitable Applications
Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.
Design Considerations
Design requirements for site design and landscapes planning
should conform to applicable standards and specifications of
agencies with jurisdiction and be consistent with applicable
General Plan and Local Area Plan policies.
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SD-10 Site Design & Landscape Planning
Designing New Installations
Begin the development of a plan for the landscape unit with attention to the following general
principles:


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



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

Project plan designs should conserve natural areas to the extent possible, maximize natural
water storage and infiltration opportunities, and protect slopes and channels.
Conserve Natural Areas during Landscape Planning
If applicable, the following items are required and must be implemented in the site layout
during the subdivision design and approval process, consistent with applicable General Plan and
Local Area Plan policies:


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



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



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



Promote natural vegetation by using parking lot islands and other landscaped areas.



Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

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


Maintain natural storage reservoirs and drainage corridors, including depressions, areas of
permeable soils, swales, and intermittent streams. Develop and implement policies and
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Site Design & Landscape Planning SD-10
regulations to discourage the clearing, filling, and channelization of these features. Utilize
them in drainage networks in preference to pipes, culverts, and engineered ditches.


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

Protection of Slopes and Channels during Landscape Design

Convey runoff safely from the tops of slopes.


Avoid disturbing steep or unstable slopes.



Avoid disturbing natural channels.



Stabilize disturbed slopes as quickly as possible.



Vegetate slopes with native or drought tolerant vegetation.



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



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



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



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



Consider other design principles that are comparable and equally effective.

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

January 2003

California Stormwater BMP Handbook
New Development and Redevelopment
www.cabmphandbooks.com

3 of 4

SD-10 Site Design & Landscape Planning
Redevelopment may present significant opportunity to add features which had not previously
been implemented. Examples include incorporation of depressions, areas of permeable soils,
and swales in newly redeveloped areas. While some site constraints may exist due to the status
of already existing infrastructure, opportunities should not be missed to maximize infiltration,
slow runoff, reduce impervious areas, disconnect directly connected impervious areas.
Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.
Stormwater Management Manual for Western Washington, Washington State Department of
Ecology, August 2001.
Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.
Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.
Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Roof Runoff Controls

SD-11
Design Objectives

; Maximize Infiltration
; Provide Retention
; Slow Runoff
Minimize Impervious Land
Coverage
Prohibit Dumping of Improper
Materials

; Contain Pollutants
Collect and Convey
Rain Garden

Description
Various roof runoff controls are available to address stormwater
that drains off rooftops. The objective is to reduce the total volume and rate of runoff from
individual lots, and retain the pollutants on site that may be picked up from roofing materials
and atmospheric deposition. Roof runoff controls consist of directing the roof runoff away from
paved areas and mitigating flow to the storm drain system through one of several general
approaches: cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and
foundation planting. The first three approaches require the roof runoff to be contained in a
gutter and downspout system. Foundation planting provides a vegetated strip under the drip
line of the roof.
Approach
Design of individual lots for single-family homes as well as lots for higher density residential and
commercial structures should consider site design provisions for containing and infiltrating roof
runoff or directing roof runoff to vegetative swales or buffer areas. Retained water can be reused
for watering gardens, lawns, and trees. Benefits to the environment include reduced demand for
potable water used for irrigation, improved stormwater quality, increased groundwater
recharge, decreased runoff volume and peak flows, and decreased flooding potential.
Suitable Applications
Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.
Design Considerations
Designing New Installations
Cisterns or Rain Barrels
One method of addressing roof runoff is to direct roof downspouts
to cisterns or rain barrels. A cistern is an above ground storage
vessel with either a manually operated valve or a permanently
open outlet. Roof runoff is temporarily stored and then released
for irrigation or infiltration between storms. The number of rain
January 2003
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Roof Runoff Controls

barrels needed is a function of the rooftop area. Some low impact developers recommend that
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters. Roof
barrels serve several purposes including mitigating the first flush from the roof which has a high
volume, amount of contaminants, and thermal load. Several types of rain barrels are
commercially available. Consideration must be given to selecting rain barrels that are vector
proof and childproof. In addition, some barrels are designed with a bypass valve that filters out
grit and other contaminants and routes overflow to a soak-away pit or rain garden.
If the cistern has an operable valve, the valve can be closed to store stormwater for irrigation or
infiltration between storms. This system requires continual monitoring by the resident or
grounds crews, but provides greater flexibility in water storage and metering. If a cistern is
provided with an operable valve and water is stored inside for long periods, the cistern must be
covered to prevent mosquitoes from breeding.
A cistern system with a permanently open outlet can also provide for metering stormwater
runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet (say ¼ to
½ inch diameter), runoff will build up inside the cistern during storms, and will empty out
slowly after peak intensities subside. This is a feasible way to mitigate the peak flow increases
caused by rooftop impervious land coverage, especially for the frequent, small storms.
Dry wells and Infiltration Trenches
Roof downspouts can be directed to dry wells or infiltration trenches. A dry well is constructed
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the
water to fill the dry well and infiltrate after the storm event. An underground connection from
the downspout conveys water into the dry well, allowing it to be stored in the voids. To
minimize sedimentation from lateral soil movement, the sides and top of the stone storage
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open. A
perforated observation pipe can be inserted vertically into the dry well to allow for inspection
and maintenance.
In practice, dry wells receiving runoff from single roof downspouts have been successful over
long periods because they contain very little sediment. They must be sized according to the
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to 3 feet deep, with
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet).
To protect the foundation, dry wells must be set away from the building at least 10 feet. They
must be installed in solids that accommodate infiltration. In poorly drained soils, dry wells have
very limited feasibility.
Infiltration trenches function in a similar manner and would be particularly effective for larger
roof areas. An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives
stormwater runoff. These are described under Treatment Controls.
Pop-up Drainage Emitter
Roof downspouts can be directed to an underground pipe that daylights some distance from the
building foundation, releasing the roof runoff through a pop-up emitter. Similar to a pop-up
irrigation head, the emitter only opens when there is flow from the roof. The emitter remains
flush to the ground during dry periods, for ease of lawn or landscape maintenance.
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Foundation Planting
Landscape planting can be provided around the base to allow increased opportunities for
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow
coming off the roof. Foundation plantings can reduce the physical impact of water on the soil
and provide a subsurface matrix of roots that encourage infiltration. These plantings must be
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation.
Redeveloping Existing Installations
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.
Supplemental Information
Examples

City of Ottawa’s Water Links Surface –Water Quality Protection Program


City of Toronto Downspout Disconnection Program



City of Boston, MA, Rain Barrel Demonstration Program

Other Resources
Hager, Marty Catherine, Stormwater, “Low-Impact Development”, January/February 2003.
www.stormh2o.com
Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD.
www.lid-stormwater.net
Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition
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Efficient Irrigation

SD-12
Design Objectives

; Maximize Infiltration
; Provide Retention
; Slow Runoff
Minimize Impervious Land
Coverage
Prohibit Dumping of Improper
Materials
Contain Pollutants
Collect and Convey

Description
Irrigation water provided to landscaped areas may result in excess irrigation water being
conveyed into stormwater drainage systems.
Approach
Project plan designs for development and redevelopment should include application methods of
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance
system.
Suitable Applications
Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)
Design Considerations
Designing New Installations
The following methods to reduce excessive irrigation runoff should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittee:


Employ rain-triggered shutoff devices to prevent irrigation after precipitation.



Design irrigation systems to each landscape area’s specific water requirements.



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



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



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



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



-

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

-

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

-

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

-

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

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

Redeveloping Existing Installations
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.
Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.
Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.
Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.
Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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EMPLOYEE SELF CERTIFICATION STATEMENT
As an employee of City of Perris for Patriot Park which a Water Quality
Management Plan (WQMP) was approved by the City, I hereby certify under
penalty of law that I have received the employee training information and am
familiar with the proper use of Source Control and Treatment Control BMPs.

Signature:
Name:
Title:
Company:
Address:
Telephone Number:
Date:

Waste Handling & Disposal
Description
Improper storage and handling of solid wastes
can allow toxic compounds, oils and greases,
heavy metals, nutrients, suspended solids, and
other pollutants to enter stormwater runoff.
The discharge of pollutants to stormwater from
waste handling and disposal can be prevented
and reduced by tracking waste generation,
storage, and disposal; reducing waste
generation and disposal through source
reduction, reuse, and recycling; and preventing
run-on and runoff.

Approach
Reduce potential for pollutant discharge
through source control pollution prevention
and BMP implementation. Successful
implementation depends on effective training
of employees on applicable BMPs and general
pollution prevention strategies and objectives.
General Pollution Prevention Protocols


Accomplish reduction in the amount of
waste generated using the following source
controls:
 Production planning and sequencing;
 Process or equipment modification;
 Raw material substitution or
elimination;
 Loss prevention and housekeeping;

SC-34

Objectives
 Cover


Contain



Educate



Reduce/Minimize



Product Substitution

Targeted Constituents
Sediment
Nutrients
Trash
Metals
Bacteria
Oil and Grease
Organics






Minimum BMPs Covered
Good Housekeeping
Preventative
Maintenance
Spill and Leak Prevention
and Response
Material Handling &
Waste Management
Erosion and Sediment
Controls
Employee Training
Program
Quality Assurance Record
Keeping









 Waste segregation and separation; and
 Close loop recycling.




Establish a material tracking system to
increase awareness about material usage.
This may reduce spills and minimize
contamination, thus reducing the amount of
waste produced.



Recycle materials whenever possible.
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SC-34



Use the entire product before disposing of the container.



To the extent possible, store wastes under cover or indoors after ensuring all safety
concerns such as fire hazard and ventilation are addressed.



Provide containers for each waste stream at each work station. Allow time after shift
to clean area.

Good Housekeeping


Cover storage containers with leak proof lids or some other means. If waste is not in
containers, cover all waste piles (plastic tarps are acceptable coverage) and prevent
stormwater run-on and runoff with a berm. The waste containers or piles must be
covered except when in use.



Use drip pans or absorbent materials whenever grease containers are emptied by
vacuum trucks or other means. Grease cannot be left on the ground. Collected grease
must be properly disposed of as garbage.



Dispose of rinse and wash water from cleaning waste containers into a sanitary sewer
if allowed by the local sewer authority. Do not discharge wash water to the street or
storm drain. Clean in a designated wash area that drains to a clarifier.



Transfer waste from damaged containers into safe containers.



Take special care when loading or unloading wastes to minimize losses. Loading
systems can be used to minimize spills and fugitive emission losses such as dust or
mist. Vacuum transfer systems can minimize waste loss.



Keep the waste management area clean at all times by sweeping and cleaning up
spills immediately.



Use dry methods when possible (e.g., sweeping, use of absorbents) when cleaning
around restaurant/food handling dumpster areas. If water must be used after
sweeping/using absorbents, collect water and discharge through grease interceptor
to the sewer.



Stencil or demarcate storm drains on the facility’s property with prohibitive message
regarding waste disposal.



Cover waste piles with temporary covering material such as reinforced tarpaulin,
polyethylene, polyurethane, polypropylene or hypalon.



If possible, move the activity indoor after ensuring all safety concerns such as fire
hazard and ventilation are addressed.

Preventative Maintenance


Prevent stormwater run-on from entering the waste management area by enclosing
the area or building a berm around the area.



Prevent waste materials from directly contacting rain.
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SC-34



Cover waste piles with temporary covering material such as reinforced tarpaulin,
polyethylene, polyurethane, polypropylene or hypalon.



Cover the area with a permanent roof if feasible.



Cover dumpsters to prevent rain from washing waste out of holes or cracks in the
bottom of the dumpster.



Check waste containers weekly for leaks and to ensure that lids are on tightly.
Replace any that are leaking, corroded, or otherwise deteriorating.



Sweep and clean the waste management area regularly. Use dry methods when
possible (e.g., sweeping, vacuuming, use of absorbents) when cleaning around
restaurant/food handling dumpster areas. If water must be used after
sweeping/using absorbents, collect water and discharge through grease interceptor
to the sewer.



Inspect and replace faulty pumps or hoses regularly to minimize the potential of
releases and spills.



Repair leaking equipment including valves, lines, seals, or pumps promptly.

Spill Response and Prevention Procedures


Keep your spill prevention and plan up-to-date.



Have an emergency plan, equipment and trained personnel ready at all times to deal
immediately with major spills.



Collect all spilled liquids and properly dispose of them.



Store and maintain appropriate spill cleanup materials in a location known to all
near the designated wash area.



Ensure that vehicles transporting waste have spill prevention equipment that can
prevent spills during transport. Spill prevention equipment includes:
 Vehicles equipped with baffles for liquid waste; and
 Trucks with sealed gates and spill guards for solid waste.

Material Handling and Waste Management
Litter Control
 Post “No Littering” signs and enforce anti-litter laws.


Provide a sufficient number of litter receptacles for the facility.



Clean out and cover litter receptacles frequently to prevent spillage.

Waste Collection
Keep waste collection areas clean.
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SC-34



Inspect solid waste containers for structural damage regularly. Repair or replace
damaged containers as necessary.



Secure solid waste containers; containers must be closed tightly when not in use.



Do not fill waste containers with washout water or any other liquid.



Ensure that only appropriate solid wastes are added to the solid waste container.
Certain wastes such as hazardous wastes, appliances, fluorescent lamps, pesticides,
etc., may not be disposed of in solid waste containers (see chemical/ hazardous waste
collection section below).



Do not mix wastes; this can cause chemical reactions, make recycling impossible, and
complicate disposal. Affix labels to all waste containers.

Chemical/Hazardous Wastes
 Select designated hazardous waste collection areas on-site.


Store hazardous materials and wastes in covered containers and protect them from
vandalism.



Place hazardous waste containers in secondary containment.



Make sure that hazardous waste is collected, removed, and disposed of only at
authorized disposal areas.



Hazardous waste cannot be reused or recycled; it must be disposed of by a licensed
hazardous waste hauler.

Employee Training Program


Educate employees about pollution prevention measures and goals.



Train employees how to properly handle and dispose of waste using the source
control BMPs described above.



Train employees and subcontractors in proper hazardous waste management.



Use a training log or similar method to document training.



Ensure that employees are familiar with the site’s spill control plan and/or proper
spill cleanup procedures.

Quality Assurance and Record Keeping


Keep accurate maintenance logs that document minimum BMP activities performed
for waste handling and disposal, types and quantities of waste disposed of, and any
improvement actions.



Keep accurate logs of spill response actions that document what was spilled, how it
was cleaned up, and how the waste was disposed.
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Waste Handling & Disposal


SC-34

Establish procedures to complete logs and file them in the central office.

Potential Capital Facility Costs and Operation & Maintenance
Requirements
Facilities


Capital costs will vary substantially depending on the size of the facility and the types
of waste handled. Significant capital costs may be associated with reducing wastes by
modifying processes or implementing closed-loop recycling.



Many facilities will already have indoor covered areas where waste materials will be
stored and will require no additional capital expenditures for providing cover.



If outdoor storage of wastes is required, construction of berms or other means to
prevent stormwater run-on and runoff may require appropriate constructed systems
for containment.



Capital investments will likely be required at some sites if adequate cover and
containment facilities do not exist and can vary significantly depending upon site
conditions.

Maintenance


Check waste containers weekly for leaks and to ensure that lids are on tightly.
Replace any that are leaking, corroded, or otherwise deteriorating.



Sweep and clean the waste management area regularly. Use dry methods when
possible (e.g., sweeping, use of absorbents) when cleaning around restaurant/food
handling dumpster areas. If water must be used after sweeping/using absorbents,
collect water and discharge through grease interceptor to the sewer.



Inspect and replace faulty pumps or hoses regularly to minimize the potential of
releases and spills.



Repair leaking equipment including valves, lines, seals, or pumps promptly.

References and Resources
Minnesota Pollution Control Agency, Industrial Stormwater Best Management
Practices Guidebook. Available online at: http://www.pca.state.mn.us/index.php/viewdocument.html?gid=10557.
New Jersey Department of Environmental Protection, 2013. Basic Industrial
Stormwater General Permit Guidance Document NJPDES General Permit No
NJ0088315, Revised. Available online at:
http://www.nj.gov/dep/dwq/pdf/5G2_guidance_color.pdf.
Orange County Stormwater Program, Best Management Practices for
Industrial/Commercial Business Activities. Available online at:
http://ocwatersheds.com/documents/bmp/industrialcommercialbusinessesactivities
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Oregon Department of Environmental Quality, 2013. Industrial Stormwater Best
Management Practices Manual- BMP 26 Fueling and Liquid Loading/Unloading
Operations. Available online at:
http://www.deq.state.or.us/wq/wqpermit/docs/IndBMP021413.pdf.
Sacramento Stormwater Management Program. Best Management Practices for
Industrial Storm Water Pollution Control. Available online at:
http://www.msa.saccounty.net/sactostormwater/documents/guides/industrial-BMPmanual.pdf.
Sacramento County Environmental Management Stormwater Program: Best
Management Practices. Available online at:
http://www.emd.saccounty.net/EnvHealth/Stormwater/Stormwater-BMPs.html.
Santa Clara Valley Urban Runoff Pollution Prevention Program. http://www.scvurpppw2k.com/
US EPA. National Pollutant Discharge Elimination System – Industrial Fact Sheet Series
for Activities Covered by EPA’s Multi Sector General Permit. Available online at:
http://cfpub.epa.gov/npdes/stormwater/swsectors.cfm.
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For Information:
For information on “closed-loop” suppliers
and recycling/disposal vendors, contact:
County of Riverside
Health Services Agency
Department of Environmental Health
at (909) 358-5055.

SPILL RESPONSE AGENCY:
(909) 358-5055
HAZ-MAT:
AFTER 5:00 P.M.:
(909) 358-5245 OR 911
HAZARDOUS WASTE DISPOSAL: (909) 358-5055

StormWater Pollution
What you should know for...

THE
FOOD SERVICE
INDUSTRY

1-800-366-SAVE
RECYCLING INFORMATION:
TO REPORT ILLEGAL DUMPING OR A CLOGGED
STORM DRAIN:
1-800-506-2555

StormWater Pollution . . . What You Should Know
Riverside County has two drainage systems - sanitary sewers and storm drains. The storm
drain system is designed to help prevent flooding by carrying excess rainwater away from
streets. Since the storm drain system does not provide for water treatment, it also serves the
unintended function of transporting pollutants directly to our waterways.
Unlike sanitary sewers, storm drains
are not connected to a treatment
plant - they flow directly to our
local streams, rivers and lakes.
Waste or washwater generated by the food service
industry often contains materials such as food
wastes, oil, grease, detergents, and degreasers.
These materials can degrade local waters when
allowed to flow into a storm drain system.
Stormwater pollution causes as much as 60% of our
water pollution problem. It jeopardizes the quality of
our waterways and poses a threat to groundwater
resources if pollutants percolate through soil.

To order additional brochures or to obtain information
on other pollution prevention activities,
call: (909) 955-1111.

The Cities and County of Riverside
StormWater/CleanWater Protection Program
The Cities and County of Riverside
StormWater/CleanWater Protection Program

1-800-506-2555

StormWater
CleanWater

PROTECTION PROGRAM

Best Management
Practices (BMPS)
for:
Restaurants
Grocery Stores

Riverside County gratefully acknowledges the Santa Clara
Valley Nonpoint Source Pollution Control Program, Alameda
Countywide Clean Water Program and the San Bernardino
County Stormwater Program for information provided in this
brochure.

Delicatessens
Bakeries

Since preventing pollution is much easier, and less costly, than cleaning up “after the fact,” the Cities
and County of Riverside StormWater/CleanWater Protection Program informs residents and
businesses on pollution prevention activities such as the Best Management Practices (BMPs)
described in this pamphlet.
The Cities and County of Riverside have adopted ordinances for stormwater management and
discharge control. In accordance with state and federal law, these local stormwater ordinances
prohibit the discharge of wastes into the storm drain system or local surface waters. This includes
discharges from the food service industry containing food wastes, oil, grease, detergents, and
degreasers.
PLEASE NOTE: A common stormwater pollution problem associated with the food
service industry is the discharge of washwater into alleys and gutters, and the hosing
down of outdoor areas. Often, these activities flush pollutants into the storm drain
system. The discharges of pollutants is strictly prohibited by local ordinances and
state and federal regulations.

A Menu of Activities . . . to Keep Our Water Clean
Cleanin’ It Right . . .
Pour mop and wash water into the mop sink
or down floor drains . . . not into gutters,
alleys,
parking lots or
a storm drain.
Wash greasy
equipment only
in designated
wash areas
which are
properly
connected to
the sewer system with an appropriate
oil/water separator. Also, avoid washing
kitchen mats, garbage containers, and other
items in areas where wastewater is likely to
flow into a storm drain.

Proper Storage and
Disposal . . .

How ‘Bout That
Dumpster . . .

Outdoor/Sidewalk
Areas . . .

General cleaners, floor cleaners, solvents,
and detergents often
contain toxic substances.
Read labels carefully and
store and dispose of these
products properly.

Keep dumpster and loading dock areas clean.
Control litter by sweeping - don’t hose down
the area. Replace
leaky dumpsters
and keep lids
closed to keep out
rainwater.

Sweep up food particles, cigarette butts, and
trash from outdoor dining areas before
rinsing or steam cleaning.
Don’t use toxic bleaches
or detergents when
you pressure wash
outdoor dining
areas, entrances
or surrounding
sidewalk areas.

REMEMBER: Don’t throw
toxic waste into the trash
or into a storm drain. To
report toxic spill call 911.
For information on
hazardous waste pick-up
call (909) 358-5055.

You may be already implementing many of

Grease and Oil . . .
Watch Out For Spills . . .
Use dry methods for spill cleanup. Don’t hose
down outside spills.
Use rags or
absorbents such as
cat litter and then
dispose of in the
garbage, or handle
as hazardous waste
as appropriate. If
necessary, mop the
area with a minimum
amount of water.

Handle and dispose of grease properly. Save
used cooking grease and oil for recycling in
tallow bins or sealed containers. Never pour
grease into a sink, floor drain, dumpster or
storm drain.
Watch out for,
and report to
management,
overflowing
grease
interceptors.
Call (909) 358-5172
for disposal
information.

Use Water-Friendly
Products . . .
Whenever possible, purchase water-based
cleaning products. Look for products
labeled “non-toxic,”
“non-petroleum based,”
“ammonia-free,”
“phosphate-free,”
and “perfume-free,”
or “readily
biodegradable.”

the BMPs prescribed in this brochure.
However, if you discover any potential
problem areas, please consider using one or
more of the recommended BMPS.

Also, please note that the Riverside County
Environmental Health Department will
monitor potential sources of stormwater
pollution activities during regularly scheduled
inspections of food service facilities. If Health
Department staff observe activities which
may be contributing to stormwater pollution,
suggestions will be provided and/or use of
prescribed BMPS listed in this brochure will
be offered.

Please remember:
NO DUMPING

ONLY RAIN

Everyone contributes a little to the problem of stormwater pollution. Now it’s time for all of us to become part of the solution!

IN THE DRAIN

Tips for

waterwise
LIVING
in Southern California

home and garden

bewaterwise.com

Water Saving Tips for

Home &
Garden
Conserving water is nothing new to
Southern Californians. We’ve been doing it
for years, and our water-efﬁcient practices
have set standards that distinguish us from
the rest of the nation.
But there’s always room for improvement.
Most of us have replaced our toilets and
showerheads with more efﬁcient models.
When we turn our attention outdoors, we
zero in on where the majority of water is
used. Depending on lot size and climate
zone, between 30 and 70 percent of all
household water is used for landscape
irrigation. And on top of that, the average
homeowner uses twice the water needed to
keep plants healthy.

The California Friendly® garden offers a less
thirsty, more environmentally friendly and
eye-catching way to save water.
The good news is that saving water–both
indoor and outdoor–doesn’t have to mean
inconvenience if you are thoughtful and use
only what you need. We’ve collected some
easy tips and tasks you can do to make
your home even more water efﬁcient.
For a comprehensive list of current rebates
and other incentive and training programs
for both residential and business customers,
visit bewaterwise.com.

bewaterwise.com

Beautiful and Water W
California Friendly Gardens—

You can have a garden that is beautiful and waterwise by following these basic principles:
• Use less thirsty plants in your garden. Keep turf
grass (the thirstiest plant of all!) to a minimum. Use
warm-season turf and look for native and California
Friendly plants that are well suited to regional
and local conditions. Warm season turf include St.
Augustine for shaded lawns and Zoysia ‘Victoria’,
De Anza or hybrid Bermuda for sunny lawns. Log on
to bewaterwise.com and check out the California
Friendly Gardening Guide, with garden templates,
pictures and information on plants that look great
and use little water.
• Water plants only when needed. Water in the early
morning, when evaporation is low and air is calmer.
Avoid runoff and over spray. Use tools such as the
Watering Calculator and Watering Index (you can ﬁnd
them at bewaterwise.com) to adjust watering times
to plant needs. Cash in on rebates for smart sprinkler
controllers and precision rotating sprinkler heads.
• Group plants thoughtfully. When selecting trees,
shrubs, ground covers, perennials and annuals for
your garden, look for varieties that naturally grow
together and use about the same amount of water.

bewaterwise.com

Wise Landscapes

• Improve your soil. Routinely cultivate your soil,
incorporating organic matter such as compost. This
will help the soil’s ability to resist evaporation and
retain moisture. Aerate heavy or compacted soil
around trees.
• Mulch. Save 20-30 gallons of water per day
by using mulch around trees and plants. A two- to
four-inch layer of mulch also evens out extreme
temperature and retains moisture. It prevents soil
from crusting, allowing better water penetration.
• Plant trees. Trees help to lower air and soil
temperatures, reducing plant and soil moisture loss.
• Group container plants with similar needs. Arrange
containers so they shade one another. During
droughts or periods of drying winds, place them in
the deepest shade they can tolerate. Wet the entire
rootball; double the size by transfering plants from
smaller pots into larger pots with a layer of soil
around and under the root ball. Top-dress pots with a
layer of mulch over the soil.
• Have turf only where you need it and water only
when needed. Step on your grass. If it springs back
when you lift your foot, it doesn’t need water.
• Set lawn mower blades one notch higher. Longer
grass means less evaporation.

Sprinklers

If you have automatic sprinklers, chances are you are
watering more often than needed. Follow these simple
steps to make sure you are using the right amount of
water.
• Re-examine your watering schedule by using the
Watering Calculator at bewaterwise.com. It takes into
account variables like plant needs, soil conditions and
weather.
• Reduce irrigation cycles by 1-3 minutes or eliminate
one cycle per week and save 15-25 gallons per
minute and up to 250 gallons per cycle.
• Water only before 8 am to reduce evaporation and
wind interference and save 20-25 gallons per day.
• Invest in a “smart controller” and let it adjust your
watering needs automatically. Smart controllers take
over decisions about when and how much to water and
save about 40 gallons a day.
• Replace the sprinklers. Upgrade your sprinklers
with new, water-saving rotary nozzles that keep your
landscape healthy while reducing run-off.
• Adjust sprinklers to prevent overspray and runoff and
save 15-25 gallons per day.
• Repair leaks and broken sprinkler heads and save up
to 20 gallons per leak per day.
• If you consult a landscape contractor, ask them about
their knowledge of water-efﬁcient landscaping.

bewaterwise.com

• Don’t water when it’s raining, and adjust your
sprinklers for cool, overcast days. Many automatic
timers can be ﬁtted with rain shutoff devices.
• If you decide to convert your landscape to a California
Friendly version, don’t be overwhelmed. You can
work in sections, a little at a time, to make it more
manageable and more fun. Start with container pots
and keep on going! You can save 33-60 gallons per
day per 1,000 square feet depending on climate if you
replace some lawn with California Friendly plants.
For more product information, visit bewaterwise.com.

Other Outdoor Tips
• If you have a pool or spa, use an insulated cover to
cut down on evaporation. Repairing leaks around the
pool and spa pumps can save 20 gallons per leak
per day.
• If you have an evaporative air conditioner, direct the
water drain line to a ﬂowerbed, tree base or lawn.
• Use a broom to clean your driveway or sidewalk, not
your hose. Make sure your gardener also complies.
This saves 8-18 gallons per minute depending on
water pressure and hose size.
• Instead of washing your car at home, ﬁnd a
professional carwash that recycles water. Or if you
wash your car at home, use a bucket and turn the hose
off between rinses.

Indoor

Bathroom
• Replace your toilet with a new high-efﬁciency
toilet, or dual-ﬂush toilet. Go to bewaterwise.com for
a list of models eligible for rebates.
• Remember not to use your toilet as a trash can.
You’ll save 1.6 gallons every ﬂush.
• Is your toilet leaking? Put food coloring in the tank
and see if it enters the bowl without ﬂushing. If it
does, replace the ﬂapper. A leaky toilet wastes 30-50
gallons per day.
• Install a new water-efﬁcient showerhead. It
stretches the availability of hot water and saves
energy.
• While waiting for the shower to warm up, catch the
cold water in a container to use on plants. A shorter
shower saves 2.5 gallons per minute.
• Turn off the water while brushing your teeth or
while shaving and save 2 gallons per minute.

bewaterwise.com

Plumbing
• Fix leaky faucets and plumbing joints inside and
outside of your home. You’ll save 15-20 gallons
per leak per day.
• The next time a plumber visits, have him or her
check your household water pressure, and if it
is more than 80 psi, ask the plumber to install a
pressure regulator.
• If you have a rotary dial water meter, check to see
if there are any leaks. If it’s spinning and there’s no
water being used, there is probably an undetected
leak somewhere.

Indoor
Appliances
• Use the garbage disposal less and garbage can
more. Consider composting.
• Run only full loads in the clothes washing machine.
You’ll save 15-50 gallons per load.
• Select a high-efﬁciency clothes washer when
replacing your old machine. For a list of current
models and rebates, visit bewaterwise.com. Save
20-30 gallons per load.
• When washing dishes by hand, use the least
amount of detergent possible. If you have two sinks,
ﬁll one with rinse water. If you only have one sink,
use a spray device or short blasts instead of letting
the water run. If you don’t leave the water running
when rinsing dishes, you’ll save 2.5 gallons per
minute.

• Run only full loads in the dishwasher and save
2-4.5 gallons per load.
• If your automatic water softener recharges using
a time clock, turn down its recharge frequency and
remember to turn it off when you go away for a few
days.

Kitchen
• Defrost frozen foods without running water. Either
plan ahead by placing frozen items in the refrigerator
overnight or defrost them in the microwave.
• Clean vegetables by rinsing them in a ﬁlled sink
or pan.

bewaterwise.com

program
bewaterwise.com
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WHEN IT RAINS

or visit
www.epa.gov/npdes/stormwater
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For more information contact:

IT DRAINS

After the Storm

WHEN IT RAINS

The effects of pollution
What is stormwater runoff?
Stormwater runoff occurs when precipitation
from rain or snowmelt flows over the ground.
Impervious surfaces like driveways, sidewalks,
and streets prevent stormwater from
naturally soaking into the ground.

Why is stormwater runoff
a problem?

Polluted stormwater runoff can have
many adverse effects on plants, fish,
animals, and people.
· Sediment can cloud the water
and make it difficult or
impossible for aquatic plants to
grow. Sediment also can
destroy aquatic habitats.
· Excess nutrients can cause
algae blooms. When algae die,
they sink to the bottom and decompose
in a process that removes oxygen from
the water. Fish and other aquatic
organisms can’t exist in water with low
dissolved oxygen levels.
· Bacteria and other pathogens can wash
into swimming areas and create health
hazards, often making beach closures
necessary.
· Debris—plastic bags, six-pack rings, bottles, and
cigarette butts—washed into waterbodies can choke, suffocate, or
disable aquatic life like ducks, fish, turtles, and birds.
· Household hazardous wastes like insecticides, pesticides, paint,
solvents, used motor oil, and other auto fluids can poison aquatic life.
Land animals and people can become sick or die from eating diseased
fish and shellfish or ingesting polluted water.

Stormwater can pick up debris, chemicals, dirt, and other
pollutants and flow into a storm sewer system or directly to
a lake, stream, river, wetland, or coastal water. Anything that
enters a storm sewer system is discharged untreated into
the waterbodies we use for swimming, fishing, and providing
drinking water.

· Polluted stormwater often
affects drinking water
sources. This, in turn, can
affect human health and
increase drinking water
treatment costs.

Stormwater Pollution Solutions
Auto care

Recycle or properly dispose of household products that
contain chemicals, such as insecticides, pesticides, paint,
solvents, and used motor oil and other auto fluids.
Don’t pour them onto the ground or into storm drains.
Lawn care
Excess fertilizers
and pesticides
applied to lawns
and gardens wash
off and pollute
streams. In
addition, yard
clippings and
leaves can wash
into storm drains and contribute
nutrients and organic matter to streams.
· Don’t overwater your lawn. Consider
using a soaker hose instead of a
sprinkler.
· Use pesticides and fertilizers
sparingly. When use is necessary, use
these chemicals in the recommended
amounts. Use organic mulch or safer
pest control methods whenever
possible.
· Compost or mulch yard waste. Don’t
leave it in the street or sweep it into
storm drains or streams.
· Cover piles of dirt or mulch being
used in landscaping projects.

Washing your car and
degreasing auto parts at home
can send detergents and other
contaminants through the
storm sewer system. Dumping
automotive fluids into storm
drains has the same result as
dumping the materials directly
into a waterbody.
· Use a commercial car wash that treats or
recycles its wastewater, or wash your car on
your yard so the water infiltrates into the
ground.

Septic
systems

Pet waste

Leaking and
poorly
maintained
septic
systems release nutrients and
pathogens (bacteria and
viruses) that can be picked up
by stormwater and discharged
into nearby waterbodies.
Pathogens can cause public
health problems and
environmental concerns.
· Inspect your system every
3 years and pump your
tank as necessary (every 3
to 5 years).
· Don't dispose of
household hazardous
waste in sinks or toilets.

· Sweep up litter and debris from
sidewalks, driveways and parking lots,
especially around storm drains.
· Cover grease storage and dumpsters
and keep them clean to avoid leaks.
· Report any chemical spill to the local
hazardous waste cleanup team.
They’ll know the best way to keep
spills from harming the environment.

Agriculture

Residential landscaping

· Repair leaks and dispose of used auto fluids
and batteries at designated drop-off or
recycling locations.

Dirt, oil, and debris that collect in
parking lots and paved areas can be
washed into the storm sewer system
and eventually enter local
waterbodies.

Commercial

Education is essential to changing people's behavior.
Signs and markers near storm drains warn residents
that pollutants entering the drains will be carried
untreated into a local waterbody.

Pet waste can be
a major source of
bacteria and
excess nutrients
in local waters.
· When walking
your pet,
remember to pick up the
waste and dispose of it
properly. Flushing pet
waste is the best disposal
method. Leaving pet waste
on the ground increases
public health risks by
allowing harmful bacteria
and nutrients to wash into
the storm drain and
eventually into local
waterbodies.

Permeable Pavement—Traditional concrete and
asphalt don’t allow water to soak into the ground.
Instead these surfaces rely on storm drains to
divert unwanted water. Permeable pavement
systems allow rain and snowmelt to soak through,
decreasing stormwater runoff.
Rain Barrels—You can
collect rainwater from
rooftops in mosquitoproof containers. The
water can be used later on
lawn or garden areas.
Rain Gardens and
Grassy Swales—Specially
designed areas planted
with native plants can provide natural places for
rainwater to collect
and soak into the
ground. Rain from
rooftop areas or paved
areas can be diverted
into these areas rather
than into storm drains.
Vegetated Filter Strips—Filter strips are areas of
native grass or plants created along roadways or
streams. They trap the pollutants stormwater
picks up as it flows across driveways and streets.

Erosion controls that aren’t maintained can cause
excessive amounts of sediment and debris to be
carried into the stormwater system. Construction
vehicles can leak fuel, oil, and other harmful fluids
that can be picked up by stormwater and
deposited into local waterbodies.
· Divert stormwater away from disturbed or
exposed areas of the construction site.
· Install silt fences, vehicle mud removal areas,
vegetative cover, and other sediment and
erosion controls and properly maintain them,
especially after rainstorms.
· Prevent soil erosion by minimizing disturbed
areas during construction projects, and seed
and mulch bare areas as soon as possible.

Lack of vegetation on streambanks can lead to erosion. Overgrazed pastures can also
contribute excessive amounts of sediment to local waterbodies. Excess fertilizers and
pesticides can poison aquatic animals and lead to destructive algae blooms. Livestock in
streams can contaminate waterways with bacteria, making them unsafe for human contact.
· Keep livestock away from streambanks and provide
them a water source away from waterbodies.

Construction
Automotive
Facilities

· Store and apply manure away from waterbodies and in
accordance with a nutrient management plan.
· Vegetate riparian areas along waterways.
· Rotate animal grazing to prevent soil erosion in fields.
· Apply fertilizers and pesticides according to label
instructions to save money and minimize pollution.

Forestry

Improperly managed logging operations can result in erosion and
sedimentation.
· Conduct preharvest planning to prevent erosion and lower costs.
· Use logging methods and equipment that minimize soil disturbance.
· Plan and design skid trails, yard areas, and truck access roads to
minimize stream crossings and avoid disturbing the forest floor.

Uncovered fueling stations allow spills to be
washed into storm drains. Cars waiting to be
repaired can leak fuel, oil, and other harmful
fluids that can be picked up by stormwater.
· Clean up spills immediately and properly
dispose of cleanup materials.
· Provide cover over fueling stations and
design or retrofit facilities for spill
containment.

· Construct stream crossings so that they minimize erosion and physical
changes to streams.

· Properly maintain fleet vehicles to prevent
oil, gas, and other discharges from being
washed into local waterbodies.

· Expedite revegetation of cleared areas.

· Install and maintain oil/water separators.

A

s stormwater flows over driveways,
lawns, and sidewalks, it picks
up debris, chemicals, dirt,
and other pollutants. Stormwater
can flow into a storm sewer
system or directly to a lake,
stream, river, wetland, or coastal
water. Anything that enters a
storm sewer system is discharged
untreated into the waterbodies
we use for swimming, fishing, and
providing drinking water. Polluted
runoff is the nation’s greatest threat to
clean water.
By practicing healthy household habits, homeowners can keep common
pollutants like pesticides, pet waste, grass clippings, and automotive fluids off
the ground and out of stormwater. Adopt these healthy household habits and
help protect lakes, streams, rivers, wetlands, and coastal waters. Remember
to share the habits with your neighbors!

Healthy Household Habits for Clean Water
Vehicle and Garage
• Use a commercial car wash or wash your car on a lawn or other unpaved surface to minimize
the amount of dirty, soapy water flowing into the storm drain and eventually into your local
waterbody.
• Check your car, boat, motorcycle, and other machinery
and equipment for leaks and spills. Make repairs as soon as
possible. Clean up spilled fluids with an absorbent material
like kitty litter or sand, and don’t rinse the spills into a
nearby storm drain. Remember to properly dispose of the
absorbent material.
• Recycle used oil and other automotive fluids at
participating service stations. Don’t dump these
chemicals down the storm drain or dispose of them in
your trash.
Lawn and Garden
• Use pesticides and fertilizers sparingly. When use is
necessary, use these chemicals in the recommended
amounts. Avoid application if the forecast calls for rain;
otherwise, chemicals will be washed into your local
stream.
• Select native plants and grasses that are drought- and pestresistant. Native plants require less water, fertilizer, and pesticides.
• Sweep up yard debris, rather than hosing down areas. Compost or recycle yard
waste when possible.
• Don’t overwater your lawn. Water during the cool times of the day, and don’t let water run off
into the storm drain.
• Cover piles of dirt and mulch being used in landscaping projects to prevent these pollutants
from blowing or washing off your yard and into local waterbodies. Vegetate bare spots in your
yard to prevent soil erosion.

Home Repair and Improvement
• Before beginning an outdoor project, locate the nearest storm drains
and protect them from debris and other materials.
• Sweep up and properly dispose of construction debris such
as concrete and mortar.
• Use hazardous substances like paints, solvents, and
cleaners in the smallest amounts possible, and
follow the directions on the label. Clean up spills
immediately, and dispose of the waste safely. Store
substances properly to avoid leaks and spills.
• Purchase and use nontoxic, biodegradable, recycled,
and recyclable products whenever possible.
• Clean paint brushes in a sink, not outdoors. Filter
and reuse paint thinner when using oil-based paints.
Properly dispose of excess paints through a household
hazardous waste collection program, or donate unused
paint to local organizations.
• Reduce the amount of paved area and increase the amount of
vegetated area in your yard. Use native plants in your landscaping
to reduce the need for watering during dry periods. Consider directing
downspouts away from paved surfaces onto lawns and other measures to increase
infiltration and reduce polluted runoff.

Pet Care
• When walking your pet, remember to pick up the waste and dispose of it properly. Flushing pet
waste is the best disposal method. Leaving pet waste on the ground increases public health risks
by allowing harmful bacteria and nutrients to wash into the storm drain and eventually into local
waterbodies.
Swimming Pool and Spa
• Drain your swimming pool only when a test kit does not detect chlorine levels.
• Whenever possible, drain your pool or spa into the sanitary sewer system.
• Properly store pool and spa chemicals to prevent leaks and spills, preferably in a covered area to
avoid exposure to stormwater.
Septic System Use and Maintenance
• Have your septic system inspected by a professional at least every 3 years, and have the septic
tank pumped as necessary (usually every 3 to 5 years).
• Care for the septic system drainfield by not driving or parking vehicles on it. Plant only grass
over and near the drainfield to avoid damage from roots.
• Flush responsibly. Flushing household chemicals like paint, pesticides, oil, and antifreeze can
destroy the biological treatment taking place in the system. Other items, such as diapers, paper
towels, and cat litter, can clog the septic system and potentially damage components.

Storm drains connect to waterbodies!
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Remember: Only rain down the drain!

Make your home
The

SOLUTION

TO STORMWATER

POLLUTION!
A homeowner’s guide to healthy
habits for clean water

