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Water Quality Management Plan (WQMP)

Project Owner’s Certification

This Water Quality Management Plan (WQMP) has been prepared for Mission Boulevard Industrial Owner,
L.P. by Huitt-Zollars, Inc. The WQMP is intended to comply with the requirements of the County of San
Bernardino and the NPDES Areawide Stormwater Program requiring the preparation of a WQMP. The
undersigned, while it owns the subject property, is responsible for the implementation of the provisions of
this plan and will ensure that this plan is amended as appropriate to reflect up-to-date conditions on the
site consistent with San Bernardino County’s Municipal Storm Water Management Program and the intent
of the NPDES Permit for San Bernardino County and the incorporated cities of San Bernardino County
within the Santa Ana Region. Once the undersigned transfers its interest in the property, its successors in
interest and the city/county shall be notified of the transfer. The new owner will be informed of its
responsibility under this WQMP. A copy of the approved WQMP shall be available on the subject site in

perpetuity.

“I certify under a penalty of law that the provisions (implementation, operation, maintenance, and funding)
of the WQMP have been accepted and that the plan will be transferred to future successors.”

Project Data

Permit/Application

Number(s): Grading Permit Number(s):

Tract/Parcel Map

Building Permit Number(s): TBD
Number(s):

1012-151-20, 1012-151-27, 1012-
151-28, 1012-151-29, 1012-161-01,
1012-161-02, 1012-161-03, 1012-
161-04, 1012-161-05

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract):

Owner’s Signature

Owner Name: John Atwell

Title | Senior Vice President

Company | Mission Boulevard Industrial Owner, L.P.

Address | 3520 Piedmont Road, Suite 100. Atlanta, GA 30305

Email | jatwell@oakmontre.com

Telephone # | 949-215-3796

Signature

————— ————————————— —— ——— — — ———
Owner’s Certification



Water Quality Management Plan (WQMP)

Preparer’s Certification

Project Data

Permit/Application

Number(s): Grading Permit Number(s):

Tract/Parcel Map

Building Permit Number(s): TBD
Number(s):

1012-151-20, 1012-151-27,
1012-151-28, 1012-151-29,
CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): 1012-161-01, 1012-161-02,
1012-161-03, 1012-161-04,
1012-161-05

“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control
measures in this plan were prepared under my oversight and meet the requirements of Regional Water Quality
Control Board Order No. R8-2010-0036.”

Engineer: David White PE Stamp Below

Title | Vice President

Company | Huitt-Zollars, Inc.

Address | 3990 Concours, Suite 330 Ontario, CA 91764

Email | dwhite@huitt-zollars.com

Telephone # | 909-941-7799

Signature

Date

———————————————————————————————————————————————————————— ]
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Section 1 Discretionary Permit(s)

Form 1-1 Project Information

Project Name

Oakmont — Mission at Ramona Industrial

Project Owner Contact Name:

John Atwell

Mailing 3520 Piedmont Road, Suite 100

Address: | Atlanta, GA 30305

jatwell@oakmontre.com Telephone: | 949-215-3796

Permit/Application Number(s):

Tract/Parcel Map

Number(s): N/A

Additional Information/

Comments:

N/A

Description of Project:

The project is a new development of eight industrial warehouses located at the northwest
corner of Mission Boulevard and Ramona Avenue in the City of Montclair, CA. The proposed
buildings total approximately 514,265 square feet in size on approximately 27.7 acres of
land. The site is currently occupied by drive-in movie theater. The site drains from the north
half to the south and southwest onto Mission Boulevard.

The project site (DA1) will be separated into three drainage areas, northwest (DMA A),
northeast (DMA B), and south (DMA C) side of the project site. All drainage areas runoff will
be collected by catch basins and conveyed to three on-site underground infiltration system
1, 2, and 3 for water quality purpose. System 1 and 2 are located on the north side of the
proposed 3rd Street between the proposed building 1 and 2 for DMA A and DMA B. System
3 will be placed on the south side of proposed 3rd Street in the center of the proposed
building 3, 4, 5, 6, 7, and 8 for DMA C. Once the underground systems are full, the excess
runoff will overflow and discharge to an existing 66” storm drain in Mission Boulevard
(Outlet 1). See WQMP site map in attachment A.

Upon completion of site demolition and prior to grading permit, the Geotechnical Engineer
will perform the required double ring infiltrometer test to confirm the initial infiltration test
results. If the new test results indicate poorer rates and infiltration is no longer a viable
BMP, then an underground bio-retention design will be implemented utilizing Bioclean’s
modular wetlands vault (or equal) and the treated runoff will be pumped to the existing
storm drain on Mission Boulevard.

Provide summary of Conceptual
WQMP conditions (if previously
submitted and approved). Attach
complete copy.
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Section 2

2.1 Project Information

This section of the WQMP should provide the information listed below. The information provided for

Conceptual/ Preliminary WQMP should give sufficient detail to identify the major proposed site design and LID

Project Description

BMPs and other anticipated water quality features that impact site planning. Final Project WQMP must
specifically identify all BMP incorporated into the final site design and provide other detailed information as

described herein.

The purpose of this information is to help determine the applicable development category, pollutants of

concern, watershed description, and long term maintenance responsibilities for the project, and any applicable

water quality credits. This information will be used in conjunction with the information in Section 3, Site

Description, to establish the performance criteria and to select the LID BMP or other BMP for the project or
other alternative programs that the project will participate in, which are described in Section 4.

Form 2.1-1 Description of Proposed Project

1 Development Category (Select all that apply):

|:| Significant re-development
involving the addition or
replacement of 5,000 ft2 or
more of impervious surface on
an already developed site

|X|New development involving
the creation of 10,000 ft2 or
more of impervious surface
collectively over entire site

|:| Automotive repair
shops with standard
industrial classification (SIC)
codes 5013, 5014, 5541,
7532- 7534, 7536-7539

DRestaurants (with SIC
code 5812) where the land
area of development is
5,000 ft2 or more

|:| Hillside developments of
5,000 ft2 or more which are
located on areas with known
erosive soil conditions or
where the natural slope is

25 percent or more

|:| Developments of 2,500 ft2
of impervious surface or more
adjacent to (within 200 ft) or
discharging directly into
environmentally sensitive areas
or waterbodies listed on the
CWA Section 303(d) list of
impaired waters.

|Z| Parking lots of 5,000 ft2
or more exposed to storm
water

|:| Retail gasoline outlets
that are either 5,000 ft2 or
more, or have a projected
average daily traffic of 100
or more vehicles per day

|:| Non-Priority / Non-Category Project May require source control LID BMPs and other LIP requirements. Please consult with local

jurisdiction on specific requirements.

2 Project Area (ft2):

1,140,984

3 Number of Dwelling Units:

4 sic code:

> Is Project going to be phased? Yes [ ] No [X] Ifyes, ensure that the WQMP evaluates each phase as a distinct DA, requiring LID

BMPs to address runoff at time of completion.

6 Lo
Does Project include roads? Yes |:| No |Z If yes, ensure that applicable requirements for transportation projects are addressed (see

Appendix A of TGD for WQMP)
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2.2 Property Ownership/Management

Describe the ownership/management of all portions of the project and site. State whether any infrastructure

will transfer to public agencies (City, County, Caltrans, etc.) after project completion. State if a homeowners or

property owners association will be formed and be responsible for the long-term maintenance of project
stormwater facilities. Describe any lot-level stormwater features that will be the responsibility of individual
property owners.

Form 2.2-1 Property Ownership/Management

Describe property ownership/management responsible for long-term maintenance of WQMP stormwater facilities:

This property is being developed by Mission Boulevard Industrial Owner, L.P.. Mission Boulevard Industrial Owner, L.P. will be the
entity responsible for long term maintenance of WQMP stormwater facilities throughout the site.

Name: Mission Boulevard Industrial Owner, L.P.
Address: 3520 Piedmont Road, Suite 100. Atlanta, GA 30305
Contact: John Atwell

Phone: 949-215-3796
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2.3 Potential Stormwater Pollutants

Determine and describe expected stormwater pollutants of concern based on land uses and site activities (refer
to Table 3-3 in the TGD for WQMP).

Form 2.3-1 Pollutants of Concern

Please check:
Pollutant E=Expected, N=Not Additional Information and Comments
Expected

N[ Pathogens are typically caused by the transport of animal or human

Pathogens (Bacterial / Virus) E IZ' fecal wastes from the watershed

N[ Primary sources of nutrients in urban runoff are fertilizers and eroded

Nutrients - Phosphorous % soil

Primary sources of nutrients in urban runoff are fertilizers and eroded

Nutrients - Nitrogen EX N[] soil

Noxious aquatic plants are typically from animals or vehicle transport
Noxious Aquatic Plants EX N[] that grow aggressively, multiply quickly without natural controls (native
herbivores, soil chemistry, ect.), and adversely affect native habitats.

Sediment EX N[] Sediments are soils materials that are eroded from the land surface.

The primary source of metal pollution in stormwater is typically

Metals EX N[] commercially available metals and metal products, as well as emissions
from break pad and tire tread wear associated with driving.

Primary source of oil and grease are petroleum hydrocarbons products,
Oil and Grease EX N[] motor products from leaking vehicles, esters, oils, fats, waxes and high
molecular-weight fatty acids.

Trash (such as paper, plastic, polystyrene packing foam and aluminum
Trash/Debris EX N[] materials) and biodegradable organic matter (such as leaves, grass
cutting, and food waste) are general waste from human or animal.

Pesticides are herbicides can be washed off urban landscapes during

Pesticid Herbicid E N
esticides / Herbicides = ] storm events.

e N[ Sources of organic compounds may include waste handling areas and
vehicle or landscape maintenance areas.

Organic Compounds

Other: E[] N[]

Other: E[] N[]

Other: E[] N[]

Other: E[] N[]

Other: E[] N[]
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2.4 Water Quality Credits

A water quality credit program is applicable for certain types of development projects if it is not feasible to meet
the requirements for on-site LID. Proponents for eligible projects, as described below, can apply for water
quality credits that would reduce project obligations for selecting and sizing other treatment BMP or
participating in other alternative compliance programs. Refer to Section 6.2 in the TGD for WQMP to
determine if water quality credits are applicable for the project.

Form 2.4-1 Water Quality Credits

1 Project Types that Qualify for Water Quality Credits: Select all that apply

|Z| Redevelopment projects that
reduce the overall impervious
footprint of the project site.
[Credit = % impervious reduced]

Higher density
development projects
|:|Vertical density [20%]
|:|7 units/ acre [5%]

|:| Mixed use development,
(combination of residential,
commercial, industrial, office,
institutional, or other land uses
which incorporate design principles
that demonstrate environmental
benefits not realized through single
use projects) [20%)]

[IBrownfield
redevelopment
(redevelop real property
complicated by presence
or potential of hazardous
contaminants) [25%]

|:| Redevelopment projects in
established historic district,
historic preservation area, or
similar significant core city center
areas [10%]

|:| Transit-oriented
developments (mixed use
residential or commercial
area designed to maximize
access to public
transportation) [20%)]

|:| In-fill projects (conversion of
empty lots & other underused
spaces < 5 acres, substantially
surrounded by urban land uses, into
more beneficially used spaces, such
as residential or commercial areas)
[10%]

|:| Live-Work
developments (variety of
developments designed
to support residential and
vocational needs) [20%)]

2 Total Credit % 11 (Total all credit percentages up to a maximum allowable credit of 50 percent)

Description of Water Quality
Credit Eligibility (if applicable)

Existing site approximately 93% impervious, proposed site approximately 82% impervious.
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Section 3

Site and Watershed Description

Describe the project site conditions that will facilitate the selection of BMP through an analysis of the physical

conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) that collect
flow from a portion of the site and describe how runoff from each DA (and sub-watershed DMAs) is conveyed
to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The form below is provided as an example.

Then complete Forms 3.2 and 3.3 for each DA on the project site. If the project has more than one

drainage area for stormwater management, then complete additional versions of
these forms for each DA / outlet.

Form 3-1 Site Location and Hydrologic Features

Site coordinates take GPS
measurement at approximate
center of site

Latitude 34° 3’ 27.85” Longitude 117° 42’ 31.77”

Thomas Bros Map page 641

1 San Bernardino County climatic region: [X] Valley [_] Mountain

2 Does the site have more than one drainage area (DA): Yes[ | No[X] if no, proceed to Form 3-2. If yes, then use this form to show a

conceptual schematic describing DMAs and hydrologic feature connecting DMAs to the site outlet(s). An example is provided below that can be
modified for proposed project or a drawing clearly showing DMA and flow routing may be attached

Outlet 1
A

DA1DMAA DA1DMA B DA1DMA C

Conveyance

Briefly describe on-site drainage features to convey runoff that is not retained within a DMA

DA1 DMA A to Outlet 1

DA 1 DMA A runoff will be collected by catch basins and conveyed to infiltration system 2 on the east
side of building 1. Once the underground system is full, the excess runoff will overflow and discharge

to an existing 66” storm drain in Mission Boulevard (Outlet 1).

DA1 DMA B to Outlet 1

DA 1 DMA B runoff will be collected by catch basins and conveyed to infiltration system 1 on the west
side of building 2. Once the underground system is full, the excess runoff will overflow and discharge

to an existing 66” storm drain in Mission Boulevard (Outlet 1).

DA1 DMA Cto Outlet 1

DA 1 DMA C runoff will be collected by catch basins and conveyed to infiltration system 3 at the
center of building 3, 4, 5, 6, 7, and 8. Once the underground system is full, the excess runoff will
overflow and discharge to an existing 66” storm drain in Mission Boulevard (Outlet 1).
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1

For Drainage Area 1's sub-watershed DMA,
provide the following characteristics

DMA A

DMA B

DMAC

DMAD

1 DMA drainage area (ft2)

368,530

239,970

532,483

N/A

2 Existing site impervious area (ft2)

368,530

213,691

479,926

N/A

3 . -

Antecedent moisture condition For desert
areas, use
http.//www.sbcounty.qov/dpw/floodcontrol/pdf/2
0100412 map.pd,

N/A

4 Hydrologic soil group Refer to Watershed

Mapping Tool -
http://permitrack.sbcounty.gov/wap,

> Longest flowpath length (ft)

6 Longest flowpath slope (ft/ft)

7 Current land cover type(s) Select from Fig C-3
of Hydrology Manual

Commercial

Commercial

Commercial

8 . .

Pre-developed pervious area condition:
Based on the extent of wet season vegetated cover
good >75%; Fair 50-75%; Poor <50% Attach photos
of site to support rating
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Form 3-3 Watershed Description for Drainage Area

Receiving waters
Refer to Watershed Mapping Tool -

http://permitrack.sbcounty.qgov/wap,

See ‘Drainage Facilities” link at this website

Mission Boulevard 66” Storm Drain, San Antonio Creek, Chino Creek Reach 2,
1, Prado Control Basin, Santa Ana Reach 2, 1 and Pacific Ocean

Applicable TMDLs

Refer to Local Implementation Plan

Per: 2010 303(d) list:

San Antonio Creek: TMDL still required.
Chino Creek Reach 1: TMDL still required.
Chino Creek Reach 2: TMDL still required.

Prado Flood Control Basin: TMDL still required.

Santa Ana Reach 2: TMDL still required.

303(d) listed impairments

Refer to Local Implementation Plan and Watershed
Mapping Tool —

http://permitrack.sbcounty.qov/wap/ and State
Water Resources Control Board website —

http://www.waterboards.ca.gov/santaana/water _iss
ues/programs/tmdl/index.shtml

Copper, Lead, Pathogens, Nutrients, COD, Coliform Bacteria & pH

Environmentally Sensitive Areas (ESA)
Refer to Watershed Mapping Tool -

http://permitrack.sbcounty.qgov/wap,

Unlined Downstream Water Bodies
Refer to Watershed Mapping Tool —

http://permitrack.sbcounty.qgov/wap,

Chino Creek & Santa Ana River

Hydrologic Conditions of Concern

|:| Yes Complete Hydrologic Conditions of Concern (HCOC) Assessment. Include Forms
4.2-2 through Form 4.2-5 and Hydromodification BMP Form 4.3-10 in submittal

|X|No

Watershed—based BMP included in a RWQCB
approved WAP

|:| Yes Attach verification of regional BMP evaluation criteria in WAP
* More Effective than On-site LID
* Remaining Capacity for Project DCV
Upstream of any Water of the US
Operational at Project Completion

Long-Term Maintenance Plan
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Section4 Best Management Practices (BMP)

4.1 Source Control BMP

4.1.1 Pollution Prevention

Non-structural and structural source control BMP are required to be incorporated into all new development
and significant redevelopment projects. Form 4.1-1 and 4.1-2 are used to describe specific source control BMPs
used in the WQMP or to explain why a certain BMP is not applicable. Table 7-3 of the TGD for WQMP provides
a list of applicable source control BMP for projects with specific types of potential pollutant sources or
activities. The source control BMP in this table must be implemented for projects with these specific types of
potential pollutant sources or activities.

The preparers of this WQMP have reviewed the source control BMP requirements for new development and
significant redevelopment projects. The preparers have also reviewed the specific BMP required for project as
specified in Forms 4.1-1 and 4.1-2. All applicable non-structural and structural source control BMP shall be
implemented in the project.
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Form 4.1-1 Non-Structural Source Control BMPs

Identifier

Name

Check One

Included

Not
Applicable

Describe BMP Implementation OR,

if not applicable, state reason

N1

Education of Property Owners, Tenants
and Occupants on Stormwater BMPs

[l

Property owners shall review and become familiar with the site specific WQMP.
Additional educational materials for day to day operations are contained in Attachment
C. Additional materials can be obtained from the local water pollution prevention
program. Education of property owners begin with the review/preparation of the site
specific WQMP and continues through the review of additional educational material as
it applies to their project.

N2

Activity Restrictions

Activity restriction shall be stated in the owners lease terms prior to occupancy.

e  Fuelling areas, air/water supply areas, maintenance bays, vehicle washing
areas, outdoor material storage areas, outdoor work areas, outdoor
processing areas, wash water from food preparation areas within the project
site will not be allowed on the project site.

e  Storage of hazardous materials will not be allowed on the project site.

e All pesticide applications shall be performed by a licensed contractor certified
by the California Department of Pesticide Regulation.

e All dumpster lids shall be kept closed at all times.

e  Blowing, sweeping or hosing of debris (leaf, litter, grass clippings, trash or
debris) into the streets, underground stormdrain facilities or other storm
water conveyance areas shall be strictly prohibited

N3

Landscape Management BMPs

A landscape architect will provide design plans for the on-site landscaping and irrigation
system. The design shall incorporate the use of native and drought tolerant trees and
shrubs throughout the project site.

N4

BMP Maintenance

Property owners shall maintain the designated on-site BMP areas, see Section 5 for self
inspection and maintenance form
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Form 4.1-1 Non-Structural Source Control BMPs

Title 22 CCR Compliance
(How development will comply)

[

X

Industrial purposed warehouse does not apply to Title 22 CCR.

Local Water Quality Ordinances

X

[l

Local Water Quality Ordinances will be addressed by implementation of this WQMP

Spill Contingency Plan

Industrial Warehouse buildings and truck dock areas have potential for spills and
therefore each tenant shall be required to prepare a spill contingency plan and it shall
be implemented in accordance with section 6.95 of the California Health and Safety
Code. The spill contingency plan needs to be provided by the property owner and shall
identify responsible persons in the event of a spill, an action item list identifying how the
spill should be contained, cleaned up and who should be contacted in the event of a
spill. Documentation of any spill event and cleanup process shall be kept on site in
perpetuity.

Underground Storage Tank Compliance

No underground storage tanks are proposed for this site.

Hazardous Materials Disclosure
Compliance

No hazardous materials are planned to be stored on this site.
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Water Quality Management Plan (WQMP)

Form 4.1-1 Non-Structural Source Control BMPs

Identifier

Name

Check One

Included

Not
Applicable

Describe BMP Implementation OR,

if not applicable, state reason

N10

Uniform Fire Code Implementation

X

[

Underground fire protection service and fire sprinklers will be provided per the uniform
fire code and the requirements of the County of San Bernardino Fire Department.

N11

Litter/Debris Control Program

Trash storage areas will be designed to have adjacent areas drain away from the trash
storage areas. The trash storage areas shall be inspected and maintained on a monthly
basis. Collection of trash from the trash storage areas shall occur on a regular basis to
ensure that the trash receptacles are not overflowing. Documentation of such
inspection/maintenance and trash collection shall be kept by the owner in perpetuity.
Trash storage areas will be designed with covers. See the WQMP site map in
Attachment A for anticipated location of trash storage areas.

N12

Employee Training

The following requirements shall be stated in the owners lease terms; an Employee
Training/Education program shall be provided annually to help educate employees
about storm water quality management and practices that help prevent storm water
pollution. Documentation of such training/education program implementation shall be
kept by the owner for a minimum of ten years. Sample education materials have been
provided in Attachment C.

N13

Housekeeping of Loading Docks

The project site will have truck docks. The truck docks shall be inspected on a weekly
basis to help ensure that any trash and debris are collected prior to being washed into
the underground storm drain system. All storm water runoff from the loading dock
areas will be discharged into infiltration basins and/or underground infiltration
chambers prior to conveyance to the public storm drain system. Documentation of such
inspection/maintenance shall be kept by the owner in perpetuity.
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Water Quality Management Plan (WQMP)

The onsite catch basins shall be inspected on a quarterly basis. Inspection of the on-site
catch basins shall consist of visual inspection of any sediment, trash or debris collected
in the bottom of each catch basin. Any sediment, trash or debris found shall be

N14 Catch Basin Inspection Program . . . .
removed from the catch basins and disposed of in a legal manner. Documentation of
such inspection/maintenance shall be kept by the owner in perpetuity.

The on-site parking lots, drive aisles, and loading dock areas shall be swept on a monthly

N15 Vacuum Sweeping of Private Streets and basis. Documentation of such sweeping shall be kept by the owner in perpetuity.

Parking Lots Frequency of sweeping shall be adjusted as needed to maintain a clean site.

N16 Other Non-structural Measures for Public None, proposed BMP's satisfy requirements

Agency Projects
N17 Comply with all other applicable NPDES All other applicable NPDES permits will be complied with.

permits

4-5



Water Quality Management Plan (WQMP)

Form 4.1-2 Structural Source Control BMPs

Check One . .
dentifier Name Describe BMP Implementation OR,
Included N.Ot If not applicable, state reason
Applicable
The on-site storm drain catch basins shall be stenciled with the phrase “Drains to
Provide storm drain system stencilling and signage IZ I:' River” or other approved language. The signage shall be inspected on an annual
S1 (CASQA New Development BMP Handbook SD-13) basis. Missing or faded signage shall be replaced. Documentation of such
inspection/maintenance shall be kept by the owner in perpetuity.
s anesi:j::dcuocr:gou”cit?;:ji:?r;r:jzzgil(S(;[Z;anAe |:| |X| No outdoor material storage areas are proposed for this site.
New Development BMP Handbook SD-34)
Trash storage areas will be designed to have adjacent areas drain away from the
trash storage areas. Trash storage areas will be designed with covers and lids. The
trash storage areas shall be inspected and maintained on a monthly basis.
Design and construct trash and waste storage |Z| D Collection of trash from the trash storage areas shall occur on a regular basis to
S3 areas to reduce pollution introduction (CASQA ensure that the trash receptacles are not overflowing. Documentation of such
New Development BMP Handbook SD-32) inspection/maintenance and trash collection shall be kept by the owner in
perpetuity. See the WQMP site map in Attachment A for anticipated location of
trash storage areas.
o The landscape architect will provide design plans for the on-site irrigation system.
(LjJZsei;rTs\l/z:;rlrcrcl)gnast;c:\r/]ai?lc?::Trfl;g(rtlacr;:i(rfzﬁzrs, and The irrigation system shall be inspected on a monthly basis to ensure proper
sa source control (Statewide Model Landscape |Z| |:| operation. Any broken sprinkler heads shall be repaired immediately to ensure
Ordinance; CASQA New Development BMP that the system continues to operate efficiently. Documentation of such
Handbook SD-12) inspection/maintenance shall be kept by the owner in perpetuity.
The landscape architect will provide design plans for the on-site landscaping and
Finish grade of landscaped areas at a minimum of IZ I:' irrigation system. The design shall incorporate that finish grade of landsapced
S5 1-2 inches below top of curb, sidewalk, or areas at a minimum of 1-2 inches below top of curb, sidewalk, or pavement
pavement throughout the project site.
s6 Z;’:Stiz:ttisol;);2((E:SAZgicﬁ:;n;ésvzrjp::\r:ltd;\;rF:ergy D |X| No designed slope and channel are planned for this site.
Handbook SD-10)
7 Covered dock areas (CASQA New Development [] X Docks are not covered.
BMP Handbook SD-31)
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Water Quality Management Plan (WQMP)

Covered maintenance bays with spill containment

No maintenance bays are planned for this site.

S8 plans (CASQA New Development BMP Handbook
sD-31)

s9 Vehicle wash areas with spill containment plans |:| |X| No vehicle wash areas are planned for this site.
(CASQA New Development BMP Handbook SD-33)

510 Covered outdoor processing areas (CASQA New ] X No outdoor processing areas are planned for this site.

Development BMP Handbook SD-36)

Form 4.1-2 Structural Source Control BMPs

Identifier

Check One

Included

Not
Applicable

Describe BMP Implementation OR,
If not applicable, state reason

Equipment wash areas with spill containment
plans (CASQA New Development BMP Handbook
SD-33)

[

X

No equipment wash areas are planned for this site.

Fueling areas (CASQA New Development BMP
Handbook SD-30)

No fueling areas are planned for this site.

Hillside landscaping (CASQA New Development
BMP Handbook SD-10)

No hillside landscaping areas are planned for this site.

Wash water control for food preparation areas

No food preparation areas are planned for this site.

Community car wash racks (CASQA New
Development BMP Handbook SD-33)

No community car wash racks are planned for this site.
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Water Quality Management Plan (WQMP)

4.1.2 Preventative LID Site Design Practices

Site design practices associated with new LID requirements in the MS4 Permit should be considered in the earliest
phases of a project. Preventative site design practices can result in smaller DCV for LID BMP and hydromodification
control BMP by reducing runoff generation. Describe site design and drainage plan including:

= A narrative of site design practices utilized or rationale for not using practices

= A narrative of how site plan incorporates preventive site design practices

* Include an attached Site Plan layout which shows how preventative site design practices are included in
WQMP

Refer to Section 5.2 of the TGD for WQMP for more details.

Form 4.1-3 Preventative LID Site Design Practices Checklist

Site Design Practices
If yes, explain how preventative site design practice is addressed in project site plan. If no, other LID BMPs must be selected to meet targets

Minimize impervious areas: Yes |:| No |Z|

Explanation: The developer has chosen to maximize the building and parking footprint. The three underground infiltration
systems has been sized accordingly.

Maximize natural infiltration capacity: Yes [X] No [_]

Explanation: The entire site drains to the underground infiltration systems thereby maximizing the natural infiltration capacity.

Preserve existing drainage patterns and time of concentration: Yes |:| No |Z|

Explanation: The proposed site runoff will drain to an on-site underground Infiltration Systems. The UG. Infiltr. system will
lengthen the time of concentration thus mimicking the existing conditions.

Disconnect impervious areas: Yes |:| No |Z|

Explanation: The site layout does not allow for roof drains to discharge to pervious areas.

Protect existing vegetation and sensitive areas: Yes |:| No |Z|

Explanation: This site has no existing vegetation to protect. New vegetation will be planted throughout the site.

Re-vegetate disturbed areas: Yes [X] No []

Explanation: All landscape areas will be vegetated. Building and pavement areas will not be re-vegetated.

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes |Z No |:|

Explanation: The soil in the proposed infiltration basin footprints will be uncompacted in-place native materials.

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes [ | No [X]

Explanation: Vegetated drainage swale is not planned for the proposed site.

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes [X] No []

Explanation: All Landscape areas will be staked by designation of curb throughout the project site.
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Water Quality Management Plan (WQMP)

4.2 Project Performance Criteria

The purpose of this section of the Project WQMP is to establish targets for post-development hydrology based on
performance criteria specified in the MS4 Permit. These targets include runoff volume for water quality control
(referred to as LID design capture volume), and runoff volume, time of concentration, and peak runoff for
protection of any downstream waterbody segments with a HCOC. If the project has more than one
outlet for stormwater runoff, then complete additional versions of these forms for each

DA / outlet.

Methods applied in the following forms include:

= For LID BMP Design Capture Volume (DCV), the San Bernardino County Stormwater Program requires use of
the Ps method (MS4 Permit Section XI.D.6a.ii) - Form 4.2-1

= For HCOC pre- and post-development hydrologic calculation, the San Bernardino County Stormwater Program
requires the use of the Rational Method (San Bernardino County Hydrology Manual Section D). Forms 4.2-2
through Form 4.2-5 calculate hydrologic variables including runoff volume, time of concentration, and peak
runoff from the project site pre- and post-development using the Hydrology Manual Rational Method approach.
For projects greater than 640 acres (1.0 mi?), the Rational Method and these forms should not be used. For such
projects, the Unit Hydrograph Method (San Bernardino County Hydrology Manual Section E) shall be applied
for hydrologic calculations for HCOC performance criteria.

Refer to Section 4 in the TGD for WQMP for detailed guidance and instructions.

Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume
(DA1DMAA)

1 Project area DA 1 2 Imperviousness after applying preventative site
DMA A (ft?):
368,530

3 Runoff Coefficient (Rc): 0.63
design practices (Imp%): 83% . = 0.858(Imp%)3-0.78(Imp%)"*+0.774(Imp%)+0.04

4 Determine 1-hour rainfall depth for a 2-year return period Pyyr.1nr (in): 0.601 http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

5 S .
Compute Ps, Mean 6-hr Precipitation (inches): 0.89
Ps = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

6 Drawdown Rate

Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 24-hrs |:|
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 48-hrs |Z|
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also

reduced.

7 Compute design capture volume, DCV (ft3): 33,802

DCV =1/12 * [Item 1* Item 3 *Item 5 * C,], where C; is a function of drawdown rate (24-hr = 1.582; 48-hr = 1.963)
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2

4-9



Water Quality Management Plan (WQMP)

Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume
(DA 1 DMA B)

1 Project area DA 1
DMA B (ft?):
239,970

2 Imperviousness after applying preventative 3 Runoff Coefficient (Rc): 0.61
site design practices (Imp%): 81% Rc = 0.858(Imp%)"3-0.78(Imp%)"2+0.774(Imp%)+0.04

4 Determine 1-hour rainfall depth for a 2-year return period Poyr-1nr (in): 0.601 http://hdsc.nws.noaa.qgov/hdsc/pfds/sa/sca pfds.html

5 R .
Compute Pg, Mean 6-hr Precipitation (inches): 0.89
Ps = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

6

Drawdown Rate
Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 24-hrs |:|
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 48-hrs |Z|
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also
reduced.

7 Compute design capture volume, DCV (ft3): 21,312

DCV = 1/12 * [Item 1* Item 3 *Item 5 * C;], where C: is a function of drawdown rate (24-hr = 1.582; 48-hr = 1.963)
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2

Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume
(DA 1 DMA ()

1 Project area DA 1
DMA C (ft?):
532,483

2 Imperviousness after applying preventative site 3 Runoff Coefficient (Rc): 0.63
design practices (Imp%): 83% Rc = 0.858(Imp%)"3-0.78(Imp%)"*+0.774(Imp%)+0.04

4 Determine 1-hour rainfall depth for a 2-year return period Pyyr.1nr (in): 0.601 http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

> Compute Ps, Mean 6-hr Precipitation (inches): 0.89
Ps = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

6

Drawdown Rate
Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 24-hrs |:|
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 48-hrs [X]
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also
reduced.

7 Compute design capture volume, DCV (ft3): 48,840

DCV = 1/12 * [Item 1* Item 3 *Item 5 * C;], where C: is a function of drawdown rate (24-hr = 1.582; 48-hr = 1.963)
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2

4-10



Water Quality Management Plan (WQMP)

Form 4.2-2 Summary of HCOC Assessment (DA 1)

Does project have the potential to cause or contribute to an HCOC in a downstream channel: Yes[ | No [X]

Go to: http://permitrack.sbcounty.gov/wap/

If “Yes”, then complete HCOC assessment of site hydrology for 2yr storm event using Forms 4.2-3 through 4.2-5 and insert results below

(Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis based on the San Bernardino County Hydrology Manual)

If “No,” then proceed to Section 4.3 Project Conformance Analysis

Condition

Runoff Volume (ft3)

Time of Concentration (min)

Peak Runoff (cfs)

Pre-developed

1n/A

Form 4.2-3 Item 12

2 N/A

Form 4.2-4 Item 13

3 /A

Form 4.2-5 Item 10

Post-developed

Difference

4 N/A

Form 4.2-3 Item 13

Item 4 —Item 1

3 N/A

Form 4.2-4 Item 14

Item 2 —Iltem 5

6 n/A

Form 4.2-5 Item 14

Item 6 — Item 3

Difference

(as % of pre-developed)

10 n/A %
Item 7 / Item 1

11 /A %
Item 8 / Item 2

12 \/A %
Item 9/ Item 3
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Hvdromodification

A.1 Hydrologic Conditions of Concern (HCOC) Analysis
HCOC Exemption:

1.

Sump Condition: All downstream conveyance channel to an adequate sump (for
example, Prado Dam, 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

Sensitivity Maps.

Pre = Post: The runoff flow rate, volume and velocity for the post-development
condition of the Priority Development Project do not exceed the pre-development (i.e,
naturally occurring condition for the 2-year, 24-hour rainfall event utilizing latest San
Bernardino County Hydrology Manual.

a. Submit a substantiated hydrologic analysis to justify your request.

Diversion to Storage Area: The drainage areas that divert to water storage areas which

are considered as control/release point and utilized for water conservation.

a. See Appendix F for the HCOC Exemption Map and the on-line Watershed
Geodatabase (http://sbcounty.permitrack.com/wap) for reference.

Less than One Acre: The Priority Development Project disturbs less than one acre. The
Co-permittee 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 project disturbs less than one
acre and is not part of a common plan of development.

Built Out Area: The contributing watershed area to which the project discharges has a
developed area percentage greater than 90 percent.

a. See Appendix F for the HCOC Exemption Map and the on-line Watershed
Geodatabase (http://sbcounty.permitrack.com/wap) for reference.




Summary of HCOC Exempted Area

HCOC Exemption reasoning

1 2 3
Area
A X
B X
C
E X
F
G X
HO1 X X
HO02 X X
HO2A X X
HO2B X
HO3 X
HO4 X X
HO5 X
HO6 X
HO7 X
HO8 X X
HO9 X
H10 X X
H11 X X
H12 X
J X
U X
w X
I X
I X
11
v X
Vv X*
\
il
VIII X
IX
X X
Xl X

*Detention/Conservation Basin




Water Quality Management Plan (WQMP)

Form 4.2-3 HCOC Assessment for Runoff Volume (DA 1)

Weighted Curve Number
Determination for:
Pre-developed DA

DMA A

DMA B

DMAC

DMAD

DMAE

DMAF

DMA G

1a Land Cover type

N/A

N/A

N/A

N/A

N/A

N/A

N/A

2a Hydrologic Soil Group (HSG)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

3a DMA Area, ft2 sum of areas of

N/A

N/A

N/A

N/A

N/A

N/A

N/A

DMA should equal area of DA

4a Curve Number (CN) use Items
1 and 2 to select the appropriate CN
from Appendix C-2 of the TGD for
wamp

Weighted Curve Number
Determination for:
Post-developed DA

1b Land Cover type

2b Hydrologic Soil Group (HSG)

3b DMA Area, ft2 sum of areas of
DMA should equal area of DA

4b Curve Number (CN) use Items
5 and 6 to select the appropriate CN
from Appendix C-2 of the TGD for
wamp

7 Pre-developed soil storage capacity, S (in): N/A
S=(1000/ Item 5) - 10

9 Initial abstraction, I, (in): N/A

5 Pre-Developed area-weighted CN: N/A lo=0.2 * Item 7

8 Post-developed soil storage capacity, S (in): N/A
S$=(1000/ Item 6) - 10

10 Initial abstraction, I, (in): N/A

6 Post-Developed area-weighted CN: N/A
la=0.2 * Item 8

11 Precipitation for 2 yr, 24 hr storm (in): N/A
Go to: http://hdsc.nws.noaa.qgov/hdsc/pfds/sa/sca_pfds.html

12 Pre-developed Volume (ft3): N/A
Vore =(1/ 12) * (Item sum of Item 3) * [(Item 11 — ltem 9)"2 / ((Item 11 — Item 9 + Item 7)

13 Post-developed Volume (ft3): N/A
Viore =(1/ 12) * (Item sum of Item 3) * [(Item 11 — Item 10)"2 / ((Item 11 — Item 10 + Iltem 8)

14 Volume Reduction needed to meet HCOC Requirement, (ft3): N/A
Vicoc = (Item 13 * 0.95) — Item 12
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Water Quality Management Plan (WQMP)

Form 4.2-4 HCOC Assessment for Time of Concentration (DA 1)

Compute time of concentration for pre and post developed conditions for each DA (For projects using the Hydrology Manual complete the

form below)

Pre-developed DA1 Post-developed DAl
Use additional forms if there are more than 4 DMA Use additional forms if there are more than 4 DMA

DMA A DMA B DMAC DMAD DMA A DMA B DMAC DMAD
N/A N/A N/A N/A N/A N/A N/A N/A

Variables

1 Length of flowpath (ft) Use Form 3-2

Item 5 for pre-developed condition

N/A N/A N/A N/A N/A N/A N/A N/A
2 Change in elevation (ft) / / / / / / / /

N/A N/A N/A N/A N/A N/A N/A N/A
3 Slope (ft/ft), S, = Item 2 / Item 1 / / / / / / / /

4 N/A N/A N/A N/A N/A N/A N/A N/A
Land cover

5 Initial DMA Time of Concentration N/A N/A N/A N/A N/A N/A N/A N/A

(min) Appendix C-1 of the TGD for WQMP

6 Length of conveyance from DMA

outlet to project site outlet (ft)
May be zero if DMA outlet is at project
site outlet

7 Cross-sectional area of channel (ft2)

8 Wetted perimeter of channel (ft)

? Manning’s roughness of channel (n)

10 Channel flow velocity (ft/sec)

Vips = (1.49 / Item 9) * (Item 7/Item 8)"%¢7
* (Item 3)"%5

u Travel time to outlet (min)
T:=Item 6 / (Item 10 * 60)

12 Total time of concentration (min)

Tc=Item 5 +Item 11

3 Pre-developed time of concentration (min): N/A  Minimum of Item 12 pre-developed DMA

14 Post-developed time of concentration (min): N/A  Minimum of Item 12 post-developed DMA

15 Additional time of concentration needed to meet HCOC requirement (min): N/A  Tcpcoc = (Item 13 * 0.95) — Item 14
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Water Quality Management Plan (WQMP)

Form 4.2-5 HCOC Assessment for Peak Runoff (DA 1)

Compute peak runoff for pre- and post-developed conditions

Variables

Pre-developed DA to Project
Outlet (Use additional forms if
more than 3 DMA)

Post-developed DA to Project
Outlet (Use additional forms if
more than 3 DMA)

DMA A

DMA B

DMAC | DMAA | DMAB | DMAC

1 Rainfall Intensity for storm duration equal to time of concentration
Ipeak = 107 (LOG Form 4.2-1 Item 4 - 0.6 LOG Form 4.2-4 Item 5 /60)

N/A

N/A

N/A N/A N/A N/A

2 Drainage Area of each DMA (Acres)

For DMA with outlet at project site outlet, include upstream DMA (Using example
schematic in Form 3-1, DMA A will include drainage from DMA C)

3 Ratio of pervious area to total area

For DMA with outlet at project site outlet, include upstream DMA (Using example
schematic in Form 3-1, DMA A will include drainage from DMA C)

4 Pervious area infiltration rate (in/hr)

Use pervious area CN and antecedent moisture condition with Appendix C-3 of the TGD

for waQmPp

5 . .
Maximum loss rate (in/hr)
Fm=Item 3 * Item 4

Use area-weighted Fr from DMA with outlet at project site outlet, include upstream
DMA (Using example schematic in Form 3-1, DMA A will include drainage from DMA C)

6 Peak Flow from DMA (cfs)
Qp =ltem 2 * 0.9 * (Item 1 - Item 5)

N/A

N/A

N/A N/A N/A N/A

7 Time of concentration adjustment factor for other DMA to

site discharge point

Form 4.2-4 [tem 12 DMA / Other DMA upstream of site discharge
point (If ratio is greater than 1.0, then use maximum value of 1.0)

DMA A n/a

N/A

N/A n/a N/A N/A

DMA B N/A

n/a

N/A N/A n/a N/A

DMAC N/A

N/A

n/a N/A N/A n/a

8 Pre-developed Qp at Tc for DMA A: N/A

Qp = Item 6pmaa + [Item 6pmas * (Item 1pmaa - Item
Somas)/(Item 1pmas - Item Spmas)* Item 7omansz] +
[Item 6pmac * (Item 1pmaa - Item Spmac)/(Item 1omac -
Item 5pmac)* Item 7pmanss]

& Pre-developed Q, at T. for DMAB: N/A Q,

= [tem 6pmas + [Item 6pmaa * (Item 1pmas - Item
Somaa)/(Item 1pmaa - Item Spmaa)* Item 7omas/] +
[Item 6pmac * (Item 1pmas - Item Spmac)/(Item 1pmac -
Item 5pmac)* Item 7pmasys]

0 Pre-developed Q; at T for DMA C: N/A

Qp = Item 6pmac + [Item 6pmaa * (Item 1pmac - Item
Soman)/(Item 1pmaa - Item Spmaa) * Item 7omacs] +
[Item 6pmas * (Item 1pmac - Item Spmas)/(Item 1omas
- Item 5pmas)* Item 7omacs2]

0 Peak runoff from pre-developed condition confluence analysis (cfs): N/A Maximum of item 8, 9, and 10 (including additional forms as needed)

u Post-developed Qg at Tc for DMA A: N/A

Same as Item 8 for post-developed values

12 Post-developed Qg at Tc for DMA B: N/A

Same as Item 9 for post-developed values

13 Post-developed Qg at Tc for DMA C: N/A

Same as Item 10 for post-developed values

4 Peak runoff from post-developed condition confluence analysis (cfs): N/A Maximum of Item 11, 12, and 13 (including additional forms as

needed)

5 Peak runoff reduction needed to meet HCOC Requirement (cfs): N/A  Qp-tcoc = (Item 14 * 0.95) — Item 10
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Water Quality Management Plan (WQMP)

4.3 Project Conformance Analysis

Complete the following forms for each project site DA to document that the proposed LID BMPs conform to the
project DCV developed to meet performance criteria specified in the MS4 Permit (WQMP Template Section
4.2). For the LID DCV, the forms are ordered according to hierarchy of BMP selection as required by the MS4
Permit (see Section 5.3.1 in the TGD for WQMP). The forms compute the following for on-site LID BMP:

= Site Design and Hydrologic Source Controls (Form 4.3-2)
= Retention and Infiltration (Form 4.3-3)

= Harvested and Use (Form 4.3-4) or

= Biotreatment (Form 4.3-5).

At the end of each form, additional fields facilitate the determination of the extent of mitigation provided by
the specific BMP category, allowing for use of the next category of BMP in the hierarchy, if necessary.

The first step in the analysis, using Section 5.3.2.1 of the TGD for WQMP, is to complete Forms 4.3-1 and 4.3-3)
to determine if retention and infiltration BMPs are infeasible for the project. For each feasibility criterion in
Form 4.3-1, if the answer is “Yes,” provide all study findings that includes relevant calculations, maps, data
sources, etc. used to make the determination of infeasibility.

Next, complete Forms 4.3-2 and 4.3-4 to determine the feasibility of applicable HSC and harvest and use BMPs,
and, if their implementation is feasible, the extent of mitigation of the DCV.

If no site constraints exist that would limit the type of BMP to be implemented in a DA, evaluate the use of
combinations of LID BMPs, including all applicable HSC BMPs to maximize on-site retention of the DCV. If no
combination of BMP can mitigate the entire DCV, implement the single BMP type, or combination of BMP
types, that maximizes on-site retention of the DCV within the minimum effective area.

If the combination of LID HSC, retention and infiltration, and harvest and use BMPs are unable to mitigate the
entire DCV, then biotreatment BMPs may be implemented by the project proponent. If biotreatment BMPs are
used, then they must be sized to provide sufficient capacity for effective treatment of the remainder of the
volume-based performance criteria that cannot be achieved with LID BMPs (TGD for WQMP Section 5.4.4.2).
Under no circumstances shall any portion of the DCV be released from the site without effective
mitigation and/or treatment.
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Form 4.3-1 Infiltration BMP Feasibility (DA 1)

Feasibility Criterion — Complete evaluation for each DA on the Project Site

1 Would infiltration BMP pose significant risk for groundwater related concerns?
Refer to Section 5.3.2.1 of the TGD for WQMP

If Yes, Provide basis: (attach)

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards?
(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):
The location is less than 50 feet away from slopes steeper than 15 percent
The location is less than eight feet from building foundations or an alternative setback.
A study certified by a geotechnical professional or an available watershed study determines that stormwater infiltration
would result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: (attach)

3 Would infiltration of runoff on a Project site violate downstream water rights? Yes [ [ No[X]

If Yes, Provide basis: (attach)

4|s proposed infiltration facility located on hydrologic soil group (HSG) D soils or does the site geotechnical investigation indicate
presence of soil characteristics, which support categorization as D soils? Yes [ [ No[X]

If Yes, Provide basis: (attach)

5 |s the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 0.3 in/hr (accounting for
soil amendments)? Yes [ | No [X]

If Yes, Provide basis: (attach)

6 Would on-site infiltration or reduction of runoff over pre-developed conditions be partially or fully inconsistent with watershed
management strategies as defined in the WAP, or impair beneficial uses? Yes [ ] No [X]
See Section 3.5 of the TGD for WQMP and WAP

If Yes, Provide basis: (attach)

7 Any answer from Item 1 through Item 3 is “Yes”: Yes [ | No [X]
If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to Item 8
below.

8 Any answer from Item 4 through Item 6 is “Yes”: Yes [ ] No [X]
If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Hydrologic Source Control BMP.
If no, then proceed to Item 9, below.

9 All answers to Item 1 through Item 6 are “No”:
Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP.
Proceed to Form 4.3-2, Hydrologic Source Control BMP.
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4.3.1 Site Design Hydrologic Source Control BMP

Section XI.E. of the Permit emphasizes the use of LID preventative measures; and the use of LID HSC BMPs
reduces the portion of the DCV that must be addressed in downstream BMPs. Therefore, all applicable HSC
shall be provided except where they are mutually exclusive with each other, or with other BMPs. Mutual
exclusivity may result from overlapping BMP footprints such that either would be potentially feasible by itself,
but both could not be implemented. Please note that while there are no numeric standards regarding the use of
HSC, if a project cannot feasibly meet BMP sizing requirements or cannot fully address HCOCs, feasibility of all
applicable HSC must be part of demonstrating that the BMP system has been designed to retain the maximum
feasible portion of the DCV. Complete Form 4.3-2 to identify and calculate estimated retention volume from
implementing site design HSC BMP. Refer to Section 5.4.1 in the TGD for more detailed guidance.

Form 4.3-2 Site Design Hydrologic Source Control BMPs (DA 1)

1 Implementation of Impervious Area Dispersion BMP (i.e.
DA DMA

routing runoff from impervious to pervious areas), excluding | pa DMA DA DMA BMP Type
impervious areas planned for routing to on-lot infiltration BMP Type BMP Type (Use additional forms

BMP: Yes[ | No[X] Ifyes, complete items 2-5; If no, for more BMPs)
proceed to Item 6

2 Total impervious area draining to pervious area (ft2)

3., . - . .
Ratio of pervious area receiving runoff to Impervious area

4 . . . .
Retention volume achieved from impervious area

dispersion (ft3) V =Item2 * Item 3 * (0.5/12), assuming retention
of 0.5 inches of runoff

3 Sum of retention volume achieved from impervious area dispersion (ft3): 0  Vietention =Sum of Item 4 for all BMPs

6 Implementation of Localized On-lot Infiltration BMPs (e.g. DA DMA
DA DMA DA DMA BMP Type

BMP Type BMP Type (Use additional forms
for more BMPs)

on-lot rain gardens): Yes[ | No[X] Ifyes, complete items 7-
13 for aggregate of all on-lot infiltration BMP in each DA; If no,
proceed to Item 14

7 Ponding surface area (ft2)

8 Ponding depth (ft)

? Surface area of amended soil/gravel (ft2)

10 Average depth of amended soil/gravel (ft)

u Average porosity of amended soil/gravel

12 . . o .
Retention volume achieved from on-lot infiltration (ft3)
Vietention = (Item 7 *Item 8) + (Item 9 * Item 10 * Item 11)

13 Runoff volume retention from on-lot infiltration (ft3): 0 Vietention =Sum of Item 12 for all BMPs
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Form 4.3-2 cont. Site Design Hydrologic Source Control BMPs (DA 1)

4 Implementation of evapotranspiration BMP (green,

brown, or blue roofs): Yes |:| No |Z|
If yes, complete Items 15-20. If no, proceed to Item 21

DA DMA
BMP Type

DA DMA
BMP Type

DA DMA

BMP Type
(Use additional forms
for more BMPs)

> Rooftop area planned for ET BMP (ft?)

16 Average wet season ET demand (in/day)

Use local values, typical ~ 0.1

17 Daily ET demand (ft3/day)

Item 15 * (Item 16 /12)

8 Drawdown time (hrs)
Copy Item 6 in Form 4.2-1

9 .
Retention Volume (ft3)
Vietention = Item 17 * (Item 18/24)

20 Runoff volume retention from evapotranspiration BMPs (

1 Implementation of Street Trees: Yes [ | No [X]
If yes, complete Items 22-25. If no, proceed to Item 26

ft3): 0

Vretention =SUM

DA DMA
BMP Type

of Item 19 for all BMPs

DA DMA
BMP Type

BMP Type
(Use additional forms
for more BMPs)

22 Number of Street Trees

23 Average canopy cover over impervious area (ft2)

24 Runoff volume retention from street trees (ft3)

Vretention = Item 22 * Item 23 * (0.05/12) assume runoff retention of
0.05 inches

25 Runoff volume retention from street tree BMPs (ft3): 0

6 . . . . .
Implementation of residential rain barrel/cisterns: Yes

|:| No |Z If yes, complete Items 27-29; If no, proceed to Item
30

DA DMA
BMP Type

Vietention = Sum of Item 24 for all BMPs

DA DMA
BMP Type

BMP Type
(Use additional forms
for more BMPs)

27 Number of rain barrels/cisterns

28 Runoff volume retention from rain barrels/cisterns (ft3)

Vretention = Item 27 * 3

29

Runoff volume retention from residential rain barrels/Cisterns (ft3): 0

Vretention =Sum of Item 28 for all BMPs
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4.3.2 Infiltration BMPs

Use Form 4.3-3 to compute on-site retention of runoff from proposed retention and infiltration BMPs. Volume
retention estimates are sensitive to the percolation rate used, which determines the amount of runoff that can
be infiltrated within the specified drawdown time. The infiltration safety factor reduces field measured
percolation to account for potential inaccuracy associated with field measurements, declining BMP
performance over time, and compaction during construction. Appendix D of the TGD for WQMP provides
guidance on estimating an appropriate safety factor to use in Form 4.3-3.

If site constraints limit the use of BMPs to a single type and implementation of retention and infiltration BMPs
mitigate no more than 40% of the DCV, then they are considered infeasible and the Project Proponent may
evaluate the effectiveness of BMPs lower in the LID hierarchy of use (Section 5.5.1 of the TGD for WQMP)

If implementation of infiltrations BMPs is feasible as determined using Form 4.3-1, then LID infiltration BMPs
shall be implemented to the MEP (section 4.1 of the TGD for WQMP).
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Form 4.3-3 Infiltration LID BMP - including underground BMPs (DA 1)

1 Remaining LID DCV not met by site design HSC BMP (ft3): DMA A: 33,802, DMA B: 21,312, DMA C: 48,840, Total: 103,954

Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30

BMP Type Use columns to the right to compute runoff volume retention
from proposed infiltration BMP (select BMP from Table 5-4 in TGD for
WQMP) - Use additional forms for more BMPs

DA1 DMAA
BMP Type
Underground (UG)
Infilt. System

DA1 DMAB
BMP Type UG Infilt.
System

DA1 DMAC
BMP Type UG Infilt.
System

2 Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and

Appendix D of the TGD for WQMP for minimum requirements for
assessment methods

3.0%
*to be verified

3.0*
*to be verified

3.0*
*to be verified

3 Infiltration safety factor See TGD Section 5.4.2 and Appendix D

4 Design percolation rate (in/hr) Pdesign = Item 2 / Item 3

> Ponded water drawdown time (hr) Copy Item 6 in Form 4.2-1

6 Maximum ponding depth (ft) BMP specific, see Table 5-4 of the
TGD for WQMP for BMP design details

7 Ponding Depth (ft) dsme = Minimum of (1/12*Item 4*Item 5) or Item
6

8 Infiltrating surface area, SAgmp (ft2) the lesser of the area needed

for infiltration of full DCV or minimum space requirements from Table 5.7
of the TGD for WQMP

UG System 2
74 x 144’
(see Attach. B)

System 1
56’ x 121’
(see Attach. B)

System 3
116’ x 133’
(see Attach. B)

9 Amended soil depth, dmedia (ft) Only included in certain BMP types,
see Table 5-4 in the TGD for WQMP for reference to BMP design details

10 Amended soil porosity

u Gravel depth, dmedis (ft) Only included in certain BMP types, see
Table 5-4 of the TGD for WQMP for BMP design details

2 .
Gravel porosity

3 Duration of storm as basin is filling (hrs) Typical ~ 3hrs

14 Above Ground Retention Volume (ft3) Vietention = Item 8 * [Item7

+(Item 9 * [tem 10) + (Item 11 * Item 12) + (Item 13 * (Item 4 / 12))]

> Underground Retention Volume (ft3) Volume determined using

manufacturer’s specifications and calculations

34,145

21,612

16

Total Retention Volume from LID Infiltration BMPs: 105,365 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

7 Fraction of DCV achieved with infiltration BMP: 101 % Retention% = Item 16 / Form 4.2-1 Iltem 7

18

Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? Yes [X] No [_]

If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that
the portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP)

for the applicable category of development and repeat all above calculations.
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4.3.3 Harvest and Use BMP (N/A)

Harvest and use BMP may be considered if the full LID DCV cannot be met by maximizing infiltration BMPs.
Use Form 4.3-4 to compute on-site retention of runoff from proposed harvest and use BMPs.

Volume retention estimates for harvest and use BMPs are sensitive to the on-site demand for captured
stormwater. Since irrigation water demand is low in the wet season, when most rainfall events occur in San
Bernardino County, the volume of water that can be used within a specified drawdown period is relatively low.
The bottom portion of Form 4.3-4 facilitates the necessary computations to show infeasibility if a minimum
incremental benefit of 40 percent of the LID DCV would not be achievable with MEP implementation of on-site
harvest and use of stormwater (Section 5.5.4 of the TGD for WQMP).

Form 4.3-4 Harvest and Use BMPs (DA 1) (N/A)

1 Remaining LID DCV not met by site design HSC or infiltration BMP (ft3): 0
Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 — Form 4.3-3 Item 16

DA DMA

DA DMA DA DMA BMP Type

BMP Type BMP Type (Use additional forms
for more BMPs)

BMP Type(s) Compute runoff volume retention from proposed
harvest and use BMP (Select BMPs from Table 5-4 of the TGD for
WQMP) - Use additional forms for more BMPs

2 Describe cistern or runoff detention facility

3 Storage volume for proposed detention type (ft3) Volume of

cistern

4 Landscaped area planned for use of harvested stormwater
(ft2)

> Average wet season daily irrigation demand (in/day)

Use local values, typical ~ 0.1 in/day

6 Daily water demand (ft3/day) item 4 * (ltem 5/ 12)

7 .
Drawdown time (hrs) Copy Item 6 from Form 4.2-1

8Retention Volume (ft3)
Vretention = Minimum of (Item 3) or (Item 6 * (Item 7 / 24))

3 Total Retention Volume (ft3) from Harvest and Use BMP 0 Sum of Item 8 for all harvest and use BMP included in plan

Is the full DCV retained with a combination of LID HSC, retention and infiltration, and harvest & use BMPs? Yes |Z| No |:|

If yes, demonstrate conformance using Form 4.3-10. If no, then re-evaluate combinations of all LID BMP and optimize their implementation
such that the maximum portion of the DCV is retained on-site (using a single BMP type or combination of BMP types). If the full DCV cannot
be mitigated after this optimization process, proceed to Section 4.3.4.
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4.3.4 Biotreatment BMP (N/A)

Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and
infiltration, and harvest and use BMPs. A key consideration when using biotreatment BMP is the effectiveness
of the proposed BMP in addressing the pollutants of concern for the project (see Table 5-5 of the TGD for
WQMP).

Use Form 4.3-5 to summarize the potential for volume based and/or flow based biotreatment options to
biotreat the remaining unmet LID DCV w. Biotreatment computations are included as follows:

e  Use Form 4.3-6 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention w/underdrains);
e  Use Form 4.3-7 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed wetlands);

e  Use Form 4.3-8 to compute sizing criteria for flow-based biotreatment BMP (e.g. bioswales)

Form 4.3-5 Selection and Evaluation of Biotreatment BMP (DA 1)(N/A)

1 - . .
Remaining LID DCV not met by site design HSC, List pollutants of concern Copy from Form 2.3-1.

infiltration, or harvest and use BMP for potential
biotreatment (ft3): O Form 4.2-1 item 7 - Form 4.3-2 Item
30— Form 4.3-3 Item 16- Form 4.3-4 Item 9

5 Volume-based biotreatment Flow-based biotreatment
Biotreatment BMP Selected Use Forms 4.3-6 and 4.3-7 to compute treated volume Use Form 4.3-8 to compute treated volume

(Select biotreatment BMP(s) [] Bioretention with underdrain
necessary to ensure all pollutants "f [] Planter box with underdrain [ ] Vegetated swale
concern are addressed through Unit |:| Constructed wetlands DVegetated filter strip

Operations and Processes, described |:|W t extended detenti I:‘ p et biotreat ¢
in Table 5-5 of the TGD for WQMP) |:| De extend ed detentilon roprietary biotreatmen
ry extended detention

3 Volume biotreated in volume based 4 Compute remaining LID DCV with 5 Remaining fraction of LID DCV for

biotreatment BMP (ft3): Form 4.3- | implementation of volume based biotreatment | sizing flow based biotreatment BMP:
6 Item 15 + Form 4.3-7 Item 13 BMP (ft3): Item 1—Item 3 % Item4 /Item 1

6 Flow-based biotreatment BMP capacity provided (cfs): Use Figure 5-2 of the TGD for WQMP to determine flow capacity required to

provide biotreatment of remaining percentage of unmet LID DCV (Item 5), for the project’s precipitation zone (Form 3-1 Item 1)

7 Metrics for MEP determination:

*  Provideda WQMP with the portion of site area used for suite of LID BMP equal to minimum thresholds in Table 5-7 of the

TGD for WQMP for the proposed category of development: |:| If maximized on-site retention BMPs is feasible for partial capture,
then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the prescribed
minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP.
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Form 4.3-6 Volume Based Biotreatment (DA 1) —
Bioretention and Planter Boxes with Underdrains (N/A)

Biotreatment BMP Type
(Bioretention w/underdrain, planter box w/underdrain, other
comparable BMP)

DA DMA
BMP Type

DA DMA
BMP Type

DA DMA
BMP Type

(Use additional forms
for more BMPs)

1 Pollutants addressed with BMP  List all pollutant of concern that

will be effectively reduced through specific Unit Operations and
Processes described in Table 5-5 of the TGD for WQMP

2 Amended soil infiltration rate Typical ~ 5.0

3 Amended soil infiltration safety factor Typical ~ 2.0

4 Amended soil design percolation rate (in/hr) Paesign = Item 2/
Item 3

> Ponded water drawdown time (hr) Copy Item 6 from Form 4.2-1

6 Maximum ponding depth (ft) see Table 5-6 of the TGD for WQMP

for reference to BMP design details

7 Ponding Depth (ft) dsue = Minimum of (1/12 * item 4 * Item 5) or
Item 6

8 Amended soil surface area (ft2)

3 Amended soil depth (ft) see Table 5-6 of the TGD for WQMP for

reference to BMP design details

10 Amended soil porosity, n

11 Gravel depth (ft) see Table 5-6 of the TGD for WQMP for reference
to BMP design details

2 Gravel porosity, n

3 Duration of storm as basin is filling (hrs) Typical ~ 3hrs

4 Biotreated Volume (ft3)  Viiotreatea = Item 8 * [(Item 7/2) + (Item 9
* Item 10) +(Item 11 * Item 12) + (Item 13 * (Item 4/ 12))]

15

Sum of Item 14 for all volume-based BMPs included in this form

Total biotreated volume from bioretention and/or planter box with underdrains BMP:
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Form 4.3-7 Volume Based Biotreatment (DA 1) —
Constructed Wetlands and Extended Detention (N/A)

Biotreatment BMP Type

Constructed wetlands, extended wet detention, extended dry detention,
or other comparable proprietary BMP. If BMP includes multiple modules
(e.g. forebay and main basin), provide separate estimates for storage
and pollutants treated in each module.

DA DMA
BMP Type

DA DMA
BMP Type
(Use additional forms
for more BMPs)

Forebay

Forebay Basin

1 Pollutants addressed with BMP forebay and basin

List all pollutant of concern that will be effectively reduced through
specific Unit Operations and Processes described in Table 5-5 of the TGD

for wamp

2 Bottom width (ft)

3 Bottom length (ft)

4
Bottom area (ft2) Asottom = Item 2 * Item 3

3 Side slope (ft/ft)

6 Depth of storage (ft)

7 Water surface area (ft2)
Asurface =(Item 2 + (2 * Item 5 * [tem 6)) * (Item 3 + (2 * Item 5 * Item 6))

8
Storage volume (ft3) For BMP with a forebay, ensure fraction of

total storage is within ranges specified in BMP specific fact sheets, see
Table 5-6 of the TGD for WQMP for reference to BMP design details
V =item 6 /3 * [Item 4 + Item 7 + (Item 4 * [tem 7)70.5]

3 Drawdown Time (hrs) Copy Item 6 from Form 2.1

10 Outflow rate (cfs) Qave = (Item Sforebay + Item 8tasin) / (Item 9 * 3600)

1 Duration of design storm event (hrs)

2 .
Biotreated Volume (ft3)
Vbiotreated = (/tem Sforebay + Item gbasfn) +( Item 10 * Item 11 * 3600)

1

(Sum of Item 12 for all BMP included in plan)

3 Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention :
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Form 4.3-8 Flow Based Biotreatment (DA 1) (N/A)

DA DMA

Vegetated I ?Iftdrejttmetn't BMPt-fl;ype bl et DA DMA DA DMA BMP Type
egetated swale, vegetated filter strip, or other comparable proprietary BMP Type BMP Type (Use additional forms

BMP
for more BMPs)

1 Pollutants addressed with BMP

List all pollutant of concern that will be effectively reduced through
specific Unit Operations and Processes described in TGD Table 5-5

2 Flow depth for water quality treatment (ft)

BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

3 Bed slope (ft/ft)
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

4 Manning's roughness coefficient

5 Bottom width (ft)
bw = (Form 4.3-5 Item 6 * Item 4) / (1.49 * [tem 2"¢7 * [tem 3"%°)

® Side Slope (ft/ft)
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

7 Cross sectional area (ft2)
A =(ltem 5 * [tem 2) + (Item 6 * [tem 2"?)

8 Water quality flow velocity (ft/sec)
V= Form 4.3-5 Item 6 / Item 7

9 . . . .

Hydraulic residence time (min)
Pollutant specific, see Table 5-6 of the TGD for WQMP for reference to
BMP design details

10

Length of flow based BMP (ft)
L=Item 8 * Item 9 * 60

1 Water surface area at water quality flow depth (ft?)
SAwp = (Item 5 + (2 * Item 2 * Item 6)) * Item 10
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4.3.5 Conformance Summary

Complete Form 4.3-9 to demonstrate how on-site LID DCV is met with proposed site design hydrologic source
control, infiltration, harvest and use, and/or biotreatment BMP. The bottom line of the form is used to describe
the basis for infeasibility determination for on-site LID BMP to achieve full LID DCV, and provides methods for
computing remaining volume to be addressed in an alternative compliance plan. If the project has more than
one outlet, then complete additional versions of this form for each outlet.

Form 4.3-9 Conformance Summary and Alternative
Compliance Volume Estimate (DA 1)

1

Total LID DCV for the Project DA-1 (ft3): 103,954 Copy Item 7 in Form 4.2-1

2 On-site retention with site design hydrologic source control LID BMP (ft3): 0 Copy Item 30 in Form 4.3-2

3 On-site retention with LID infiltration BMP (ft3): 105,365 Copy Item 16 in Form 4.3-3

4 On-site retention with LID harvest and use BMP (ft3): 0 Copy Item 9 in Form 4.3-4

5

On-site biotreatment with volume based biotreatment BMP (ft3): 0  Copy Item 3 in Form 4.3-5

6

Flow capacity provided by flow based biotreatment BMP (cfs): 0 Copy Item 6 in Form 4.3-5

LID BMP performance criteria are achieved if answer to any of the following is “Yes”:

e Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP: Yes [X] No []

If yes, sum of Items 2, 3, and 4 is greater than Item 1

Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that
address all pollutants of concern for the remaining LID DCV: Yes [ ] No [_]

If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form
4.3--5 [tem 6 and Items 2, 3 and 4 are maximized

On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all
pollutants of concern for full LID DCV: Yes [ | No [ ]

If yes, Form 4.3-1 Items 7 and 8 were both checked yes

8

If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative

compliance plan. Check box that describes the scenario which caused the need for alternative compliance:

e Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV

capture: |:|

Checked yes for Form 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits
and calculate volume for alternative compliance, Var = (Item 1 —Item 2 —Item 3 — Item 4 — Item 5) * (100 - Form 2.4-1 Item 2)%

An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization
are more effective when managed in at an off-site facility: [_]

Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and
regional watershed
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4.3.6 Hydromodification Control BMP

Use Form 4.3-10 to compute the remaining runoff volume retention, after LID BMP are implemented, needed to
address HCOC, and the increase in time of concentration and decrease in peak runoff necessary to meet targets
for protection of waterbodies with a potential HCOC. Describe hydromodification control BMP that address
HCOC, which may include off-site BMP and/or in-stream controls. Section 5.6 of the TGD for WQMP provides
additional details on selection and evaluation of hydromodification control BMP.

Form 4.3-10 Hydromodification Control BMPs (DA 1)

2 On-site retention with site design hydrologic source control, infiltration, and

harvest and use LID BMP (ft3): 105,365 Sum of Form 4.3-9 Items 2, 3, and 4 Evaluate
option to increase implementation of on-site retention in Forms 4.3-2, 4.3-3, and 4.3-4 in
excess of LID DCV toward achieving HCOC volume reduction

1 Volume reduction needed for HCOC

performance criteria (ft3): 0
(Form 4.2-2 Item 4 * 0.95) — Form 4.2-2 Item 1

4 Volume capture provided by incorporating additional on-site or off-site retention BMPs

Remaining volume for HCOC (ft3): 0 Existing downstream BMP may be used to demonstrate additional volume capture (if so,
volume capture (ft3): 0 /tem 1—Item 2 | attach to this WQMP a hydrologic analysis showing how the additional volume would be retained
during a 2-yr storm event for the regional watershed)

5 . . . .
If Item 4 is less than Item 3, incorporate in-stream controls on downstream waterbody segment to prevent impacts due to

hydromodification [_] Attach in-stream control BMP selection and evaluation to this WQMP

6 Is Form 4.2-2 Item 11 less than or equal to 5%: Yes [ ]| No []
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:
e Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site or
off-site retention BMP [_]
BMP upstream of a waterbody segment with a potential HCOC may be used to demonstrate increased time of concentration through
hydrograph attenuation (if so, show that the hydraulic residence time provided in BMP for a 2-year storm event is equal or greater
than the addition time of concentration requirement in Form 4.2-4 Item 15)
e Increase time of concentration by preserving pre-developed flow path and/or increase travel time by reducing slope and
increasing cross-sectional area and roughness for proposed on-site conveyance facilities [_]
e Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromodification, in a plan approved and signed by a licensed engineer in the State of California [_]

7 Form 4.2-2 Item 12 less than or equal to 5%: Yes [ | No[_]
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:
e Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and additional on-site or off-site
retention BMPs |:|
BMPs upstream of a waterbody segment with a potential HCOC may be used to demonstrate additional peak runoff reduction
through hydrograph attenuation (if so, attach to this WQMP, a hydrograph analysis showing how the peak runoff would be reduced
during a 2-yr storm event)
e Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromodification, in a plan approved and signed by a licensed engineer in the State of California [_]
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4.4 Alternative Compliance Plan (if applicable)

Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, harvest and use,
or biotreat the DCV via on-site LID practices. A project proponent must develop an alternative compliance plan
to address the remainder of the LID DCV. Depending on project type some projects may qualify for water
quality credits that can be applied to reduce the DCV that must be treated prior to development of an
alternative compliance plan (see Form 2.4-1, Water Quality Credits). Form 4.3-9 Item 8 includes instructions on
how to apply water quality credits when computing the DCV that must be met through alternative compliance.
Alternative compliance plans may include one or more of the following elements:

e Ons-site structural treatment control BMP - All treatment control BMP should be located as close to
possible to the pollutant sources and should not be located within receiving waters;

e  Off-site structural treatment control BMP - Pollutant removal should occur prior to discharge of runoff to
receiving waters;

e Urban runoff fund or In-lieu program, if available

Depending upon the proposed alternative compliance plan, approval by the executive officer may or may not be
required (see Section 6 of the TGD for WQMP).
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Water Quality Management Plan (WQMP)

Section 5 Inspection and Maintenance Responsibility
for Post Construction BMP

All BMP included as part of the project WQMP are required to be maintained through regular scheduled
inspection and maintenance (refer to Section 8, Post Construction BMP Requirements, in the TGD for WQMP).
Fully complete Form 5-1 summarizing all BMP included in the WQMP. Attach additional forms as needed. The
WQMP shall also include a detailed Operation and Maintenance Plan for all BMP and may require a
Maintenance Agreement (consult the jurisdiction’s LIP). If a Maintenance Agreement is required, it must also

be attached to the WQMP.

Form 5-1 BMP Inspection and Maintenance
(use additional forms as necessary)

BMP Reponsible Inspection/ Maintenance Minimum Frequency
Party(s) Activities Required of Activities
Inspect/Maintain UG-Infiltration Basin
Systems
Remove trash, sediments and debris by jet-
vac and pump and dispose of trash, Bi-monthly and
sediments and debris in a legal manner. Prior to storm
UG Infil. System Owner event and 48
Inspect system for standing water. If system | hours after storm
has standing water, perform re-inspection has passed
within 48 hours. If system still has standing
water then the system shall be jet-vacuumed
and pumped and removed debris shall be
disposed of in a legal manner.
Loading Dock and Owner Sweep loading dock and parking lot and Monthly / As
Parking Lot Sweeping truck courts. needed.
Inspect health of planting and erosion of
Planting Owner landscape area. Quarterly
Trimming trees and bushes when needed.
Storm c‘lrain system Owner Iflspect Cat?h basin signage for faded or lost Annually
signage signs / repair or replace as needed.
Trash Storage Areas
I h i li
and Litter Control Owner nspect trash container, lids, screens and Weekly

(SD-32)

clean trash storage areas.
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Water Quality Management Plan (WQMP)

e Inspect irrigation system general operation
and durrations.
Efficient Irrigation Owner | ® Bepalr damaged sprinkler and drip irrigation Monthly
lines as needed.
e Reduce durrations during the winter season
to prevent over irrigation.
e Inspect loading dock for trash debris and
sediments.
Truck Dock Owner e Inspect loading dock for evidence of spills Weekly / Daily
and broken containers. Clean up spills and
dispose of collected material in a legal
manner.
Roof Runoff Controls
Owner e Inspect / repair roof drains Quarterly
(SD-11)
e Inspect and maintain catch basin filters as
required.
Catch Basin Filter Owner e Inspect catch basin bottom for debris / Quarterly
remove debris and dispose as required.
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Section 6 WQMP Attachments

6.1.

Include a site plan and drainage plan sheet set containing the following minimum information:

6.2

Site Plan and Drainage Plan

Project location

Site boundary

Land uses and land covers, as applicable
Suitability/feasibility constraints

Structural Source Control BMP locations

Site Design Hydrologic Source Control BMP locations
LID BMP details

Drainage delineations and flow information

Drainage connections

Electronic Data Submittal

Minimum requirements include submittal of PDF exhibits in addition to hard copies. Format must not require
specialized software to open. If the local jurisdiction requires specialized electronic document formats (as

described in their local Local Implementation Plan), this section will describe the contents (e.g., layering,
nomenclature, geo-referencing, etc.) of these documents so that they may be interpreted efficiently and

accurately.

6.3

Post Construction

Attach all O&M Plans and Maintenance Agreements for BMP to the WQMP.

6.4 Other Supporting Documentation

BMP Educational Materials
Activity Restriction - C, C&R’s & Lease Agreements



Attachment A
WQMP Site Plan



BLVD

HOLT

LEGEND

BROOKS
STREET

JNNIAV

N379 XVO0

INN3IAY STIIN

&
%%

(2

9. 0.0.6.

N

%
=
e

9.0.0.

STREET

STATE

NV SOV

O 0000 v v v.v.v
105¢5¢5¢50525¢5¢5¢
026702070262 %%
6502620262602 %
002000202020 %% %%
02620202622 %%

0202020265026 %0 %% %%
020262026202 %% %%

3RD STREET

VNOWOY

INN3IAY NOIITIS

INNIAY 3ININ3dId

INN3INY

vioavX

STREET

INNIAY TIIMSOY

E 9TH

VICINITY MAP

NOT TO SCALE




LEGEND
LEGEND PROJEC
—SD— PROPOSED STORM DRAIN MITOER
WQMP ONSITE BOUNDARY
|
‘ WQMP OFFSITE BOUNDARY s smeer
I £  PROPOSED CURB OPENING INLET W/ FILTER INSERT s 5 3
H
+ — PROPOSED LANDSCAPING AREA — *BMP SD-10 & SD-12 « 2| w0 smeer g 3
i 2 [ALEsT
‘é } | €8 CATCH BASIN g g
- H 3
"“ | <& FLOW DIRECTION >
all g wEson | o[
2 g ¢
< | L | ES
H < < 3
s r Hitd -- WQMP BMP NOTES a4 § F1F
2 g
§ i = [ 7"(1) INSTALL CONTECH INFILTRATION / DETENTION SYSTEM, SEE DETAIL ON SHEET 2 g < £ W
£om
g }‘ " (2) INSTALL FLOGARD CURB CATCH BASIN FILTER, SEE DETAIL HEREON STREEL T
| ﬂ‘\ ! (3) INSTALL FLOGARD GRATE CATCH BASIN FILTER, SEE DETAIL HEREON VICINITY MAP
T } ‘}— ] J @ INSTALL BI—CLEAN MODULAR WETLAND SYSTEM MODEL# MWS—L—4—4, SEE DETAIL ON SHEET 2 NOT TO SCALE
o } ‘ .\ I . **NOTE:
~ vl r o | | ON-SITE UNDERGROUND INFILTRATION/ DETENTION SYSTEM WLL
L < I \ \ PROVIDE STORM WATER CAPACITY WHILE REDUCING
- - —— 4= L a | | | | VERALL DISCHARGE OF STORM WATER DURING ALL STORM
i _ A - - —_ T | EVENTS'
UILDING 1 ! ¥ A 4T [
s 2 2 Iz I 1
T = 2 = il |
‘ J g Sl ‘ I
S NN = _ BUILDING 2 :
! l
‘ ] =W S E | E WQMP MANAGEMENT
| L 3 -3 3 | g
[l pi & 7 & g DMA Area | N % Runoff P 2yr-1h 6 Drawdown Design Capture BMP LID BMP Volume
- ) = [j " = ! (sp) | mPerviousness (%) | o efficient | P20 Rate (C2) Volume (CF) Provided (CF)
- - © - 4 T 4 YL | | DMAA | 368,530 0.83 0.63 0.601 0.89 1.963 33,802 Infiltration Basin 2 34,145
T Z o — — YOS mr—
2 - s b | DMAB | 239,970 0.81 0.61 0.601 0.89 1.963 21,312 Infiltration Basin 1 21,612
| t S - I‘l_w, RS B DM A B I DMAC | 532,483 0.83 0.64 0.601 0.89 1.963 48,840 Infiltration Basin 3 49,608
| il 3 o = 2 Vaw = 21,312 CF |
=3 [LF9) | (=3 )
cl 1 b /8 28 INVERT & o Veowm = 21,612 CF |
b7 = EE L/ 17 1 !
C ¥ = |
= 3
1N o ST ¢l )
C =4
4 | | £ =HEON Q) £ ! ! [ | - - ———— e
| = - - \ g 3| (ouers & WNDS)
N | ] T < 1 | ( S| nmnﬂ‘r’gf.'f:} o — MOUNTING BRACKET. S e omcs s
: = A~ N LY X L _ 1 > 5 ~ - — (LowERs & OPEMNGS
£ 5 =} | sCB# - T — 1| & s N 5 s
] ¢ - N Ird
| e C © . | | '\ = STANDARD. = 20 INCHES
| \ SHALON = 17 NCHES
| | 7
: | | =L J
I == = | 1
| v o - == g &
| | SUPPORT BASKET. DETAILA Lt
| i MOUNTING ng([n»:'(u;msm BOLTS DETAL B
o \ SCAE: 6 RUBBER GASKETS. —._ curs X SECTIONVIEW DETALC
| : 2 Gt REREREE SR FloGard® FILTER
| : Y g DI SR AP “NSTALLED- BYPASS FEATURES
N\ ? \ FloGard® — T
| CURB INLET FILTER
A \ A AssevaLy, )
I ‘ preap— N e AL
\ a | ! x Y SPECIFIER CHART
\ SPECIFIER CHART e T Ry SRR
J © CB T ! () o ’ == ’ MODEL NO. N L. o A0t MODEL No. s
N : L < it sTanpr [ e suLow
| ' T el R B e el A
e | oonensen APACT Aeaci
A I secTionBs— TSI | e | | oo e 15 ER o e
— e i 77 Vs T oeven Fooar 2x12_| zxie |28 03 04| Fop-uars 15 3
! T pes [Fesssor [ tsxm [ rexss | o 25 | is [rorers e
THIRD ®"\0O R STORM DRAIN N PROPERTY LNEY < N T T T B i T W T =4
_ 2 LINE_C | [ Fomear oo [ woxa |50 [ 15 | 17 Jrormes | s | 7
| —o— e e o’ - ‘o o o emmmm o P N FoPAgF 18x18_| 18x20 4. 08 07 | Foptrs 5 ]
— -, STREE 7 2 e o CE ST v e ] 7 L
| [ON 4) W PROPERTY UNEY N e Fomear || toxz2 | texae 0 5 12| Fopisars 3 7
—_—— e —1 [ For-tsser 18X36 | 1840 ) 23 1 FGP-1836F8 13
( [rorzmasr | oxz | 2oxzs | 50 || 12 o aizirs 7 3
FosatE mxz | 2% v 22 For e T2
o o0 | 200 ooy | Taen Jsaoorrzos] zesmirses L Foszzr || zixa0 | zaxa0 T 5 Fop areare 25 | 1
1 Foszusr | 10xas | zaxas | 8 a7 o[ Forawsrs 2 | s
FosaiE 2ex2s | 2axar v 22 | 15 |ropaws s | s
NoTEs: [Fomassor [ zexs0 | 2oxs0 | 70 26 | 18 | ropanos e | o5
] b D ——— I, [Forasssr [ 2ax3 | aexs0 | 80 34 | 20 |Fopasmers Tes | 11s
o |1 SUPPORT BASKET. FGP-2448F X 26X48 93 44 24 FGP-2448F8 25 1.35
(i |3 { 2 ppe shall : FGP28r 28X 3232 63 22 15 | ropasrs 125 85
& — ! | ft| 2| e -n mE3et: T Fosauor | 2x3 | axa0 | 3 sz | 29 |rorauors Y )
| ot raT N e w | 3. Fiter medium shall be Fossil Rock ™, installed BASN. | FGP30F 30x% | soxs | a1 36 20| Fopaurs 206 | 115
BUI DIN N 5 E g M i ol ol it L o S0 |1 5R - Fomaer x5 | sexa0 | o4 m 24 [Forarrs 755 | 155
= © | " SECTIONAR FGP3648F 36X aoxas | 115 68 32| FGP-3648F8. 39 185
< & z o I pror to impedg fitering bypass. e FGP4tF 48X48_| 48X 54 132 95 59 | FoP-atFs. 545 225
E ] = il SoAE: 1% FoPSD24r || 24%24 | 28X28 61 22 15 | Fop-soaers 125 5
IS & |
& » |
B . <>z: M s FloGard® Oldcastle® FloGard®
& DOCK LOADING DOCK LOAD\NC % |5 | o Catch Basin Insert Filter Stormwaler Solutions ) .
N AREA | ] e e e Catch Basin Insert Filter
. _ b S50 DOCK LOADING AREA & | = = =
P & SD-31 *BUP SC-30 & SD-31 Z e n, _ Curbinlet Style G i R e ___Grated Inlet Style
, ol
Q1 CURB INLET FILTER GRATE INLET FILTER
L ! ® ®
= [ n NOT TO SCALE NOT TO SCALE
%
DMA < |
N N el
Vaw v |
Virovoen RN
TRASH STORAGE oA i
AREA *BWP SC-32 TRASH STORACE ‘e
AREA *BWP_SC-32 | i I
] Nl
AN TRASH STORAGE , Py
AREA *BMP SC-32 AR
) = -
7 ®cBg10 ‘ ‘ , N N A E
/7 N 8
- DAY > ‘ A NG Y @ I
( R I
DOCK LOADING AREA DOCK LOADING ! ‘ | ) DEVELOPER
BMP SC-30 & SD-31 / \ AREA 5l |75 MISSION BOULEVARD INDUSTRIAL OWNER, L.P.
LINE E “BMP_SC-30 | DOCK LOADING AREA LAl | 3520 PIEDMONT ROAD, SUITE 100
& SD-31 *BMP SC-30 & SD-31 | = |
bl — STO! I i = ATLANTA, GA 30305
' =X N | Al PHONE: (949) 215-3796
M | CONTACT: JOHN ATWELL
| |

| EMAIL: JATWELL@OAKMONTRE.COM

l
|
' BUILDI

|
N ,
INRNE REimam s il o || genee
|
I
]

Z

| | 3390 CONCOURS, SUITE 330
! f ONTARIO, CA 91764
b PHONE: (909) 941-7799 o 25 50 100 150
CONTACT: JOHNNY MURAD

|
\ |
\

SCALE 1" = 50"

T Toyern &, 0ot 29 200 Teien

DESIGNED BY

: 7 w08, L v - A — WATER QUALITY MANAGEMENT PLAN HUI 70L o 1Y
e e — —_—— -— -~ H-Z STAFF oF
‘ ! ‘ MISSION BOULEVARD = OAKMONT - MISSION AT RAMONA lml MO ARS |22 2

JM. SHEETS

Tt = Meson o% Ranans T\DS TeSgm0n T

NW CORNER OF MISSION BLVD AND RAMONA AVE 3980 CONGOURS, SUITE 330 * ONTARIO, CALIFORNIA §1764 * (308) 941-7799 D 05K

! *SEE WQMP REPORT ATTACHMENT C FOR BMP FACT SEET 5 no
CITY OF MONTCLAIR 310995.01




DYODS™ CoSNTECH DYODS™ CLSNTECH DYODS™ CLSNTECH
. . H . . H 2 . H
Design Your Own Detentich System CMP DETENTION SYSTEMS DesignYour Guin Detenticn System CMP DETENTION SYSTEMS Design¥our Guin Detentic System CMP DETENTION SYSTEMS
. For design assistance, drawings, . For design assistance, dra s, . For design assistance, drawings,
ﬁ;mﬁﬂ and pricing peib Compiaed workehest0: %%I!Egﬂ and pricing e completed orapent o Wﬁﬂ and pricing v compltad workshontt:
icnon ING. dyods@contech-cpi.com ING. dyods@contech-cpi.com NG, dyods@contech-cpi.com
[Project Stmmary [Project Summary [Project Summary
ate: 3 Date:
Project Name: Project Name: Project Name:
City / County City / County City / County
State: 3 State:
Designed By: Designed By: Z Designed By:
Company Enter Company: Enter | Compan Enter Information in
Telephon Blue Cells. Telephone: Blue Cells S Telephone: Blue Cells
rrug T ¥
Storage Volume Required (ci): Storage Volume Required (cf): [33.602 Storage Volume Required (ci):
Limiting Width (f): § Limiting Width (ft): [75.00 § Limiting Width (ft): §
Invert Depth Below Asphalt (f): Invert Depth Below Asphalt (ft): | Invert Depth Below Asphalt (f): |
Solid or Feerforated Pipe: H Solid or Perforated Pipe: Spacing ‘Spacing H Solid or Perforated Pipe: Spacing ) H
Shape Or Diameter (in): 12.57 € Pipe Area T § Shape Or Diameter (in): 12.57 f® Pipe Area T T % HAT] Jf § Shape Or Diameter (in): 12.57 € Pipe Area T | = [ §
Number Of Headsrs: Number Of Headers: Number Of Headers:
Spacing between Barrels (ft) 00 Spacing between Barrels (f): Spacing between Barrels (f):
Stone Width Around Perimeler of System (ft): Stone Width Around Perimeter of System (f): Stone Width Around Perimeter of System (f):
Depth A: Porous Stone Above Pipe (in): | Depth A: Porous Stone Above Pipe (in): | | Depth A: Porous Stone Above Pipe (in): |
Depth C: Porous Stone Below Pipe (in): Depth C: Porous Stone Below Pipe (in): ol orous Stone Below Pipe (in): 0‘
Stone Poosity (0to 40%): [a0 Stone Porosity (010 40%): | R S & Stone Porosity (0 10 40%): !
[System Sizing [System Sizing [System Sizi:
Pipe Storage: 13433 of Pipe Storage: 21,388 Pipe Storage: 31,253 of System Layout
Porous Stone Storag 8,179 cf Porous Stone Storage: 12,757 Porous Stone Stora 18,355 cf
Total Storage Provided: 21,612 cf 101.4% Of Required Storage Total Storage Provided: 34,145 101.0% Of Required Storage Total Storage Provided: 49,608 cf 101.6% Of Required Storage |Barrel 12
Number of Barrels: 9 barrels Number of Barrels: 12 barrels Number of Barrels: 19 barrels 1
Length per Barrel: 1130 ft Length per Barrel: 136.0 Length per Barrel: 1250 ft Barrel 10 Number Of Barrels Exceed Graph Limitations
Length Per Header 520 ft Length Per Head: 70.0 Length Per Header 1120 ft Barrel §
Rectangular Footprint (W xL): 85, ft x 121. ft Rectangular Footprint (W xL): 74 ft x 144. ft ectangular Footprint (W xL): 116, ftx133. f Barrel 8
[CONTECH Materials. [CONTECH Materials [CONTECH Materials Barrel 7
Total CM? Footage: 7,069 ft Total CMP Footage 1702 i Total CMP Footage 2,487 f Barrel 6
Approximate Total Pieces: 48 pes Approximate Total Pieces: 75 pes Approximate Total Pieces: 119 pes Barrel 5
Approximate Coupling Bands: 47 bands Approximate Coupling Bands: 74 bands Approximate Coupling Bands: 118 bands Barrel 4
roximate Truckloads: 6 trucks dmate Truckioads: 10_trucks dmate Truckioads: 15 trucks Barrel 3
[Construction Quantities™ [Construction Quantities™ [Construction Quantities™ Barrel 2
Total Excavation: 2259 cy Total Excavation: 3652 oy Total Excavation: 5143 oy Barrel 1
Porous Stone Backfill For Storage: 757 cy store Porous Stone Backiill For Storage: 1181 cy stone Porous Stone Backiill For Storage: 1700 cy stone
Backfill 1o Grade Excluding Stone: 1004 cy fill Backfill to Grade Excluding Stone: 1579 oy fill Backfill to Grade Excluding Stone: 2286 cy fill
**Construction guanlm‘ss are. agemxm'als :and should be verified upon final desgn **Construction gusnlm‘ss are. agemxmvala and should be verified_ upon final deﬂn **Construction gusnlm‘ss are. .!me)mala and should be verified_ upon final desgn
CONTECH CMP UNDERGROUND SYSTEM 1 CONTECH CMP UNDERGROUND SYSTEM 2 CONTECH CMP UNDERGROUND SYSTEM 3
O NOT TO SCALE O NOT TO SCALE O NOT TO SCALE

OPERATION

The Modular Wetlands® System Linear is the most efficient and versatile biofiltration system on the
market, and it is the only system with hcrizental flow which:

« Improves performance
« Reduces footprint
+  Minimizes maintenance

Figure 1& Figure 2 illustrate the invaluable banefits of horizontal flow and the multiple treatment stages.

Figure 2,
Top View

(D PRETREATMENT @) BIOFILTRATION

HORIZONTAL FLOW
« Less clogging than downward flow biofilters.

+ Water flow is subsurface
+ Improves biological f tration

SEPARATION

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

PATENTED PERIMETER VOID AREA
* Vertically extends void area between the walls and
the WetlandMEDIA™ on all four sides
+ Maximizes surface area of the media for higher
treatment capacity

PRE-FILTER BOXES

Over 25 sq. ft. of surface area per box

Utilizes BicMediaGREEN™ filter material

Removes over 80% of TSS and 90% of hydrocarbons
Prevents pollutants that cause clogging from migrating
to the biofiltration chamber

WETLANDMEDIA
Contains no crganics and removes phosphorus
Greater surface area and 48% void space
Maximum evapotranspiration

High ion exchange capacity and lightweight

Curb Inlet

Pre-filter Boxes I
Figurel @ DISCHARGE
FLOW CONTROL
«  Orifice plate controls flow of water
through WetlandMEDIA" to a level lower
than the mediz's capacity
*  Extends the life of the media and
improves performance

DRAINDOWN FILTER
+  The draindowr is an optional feature that

Vertical Underdrain completely drains the pretreatment

Manifold chamber
= + Water that drains from the pretreatment
Box Housing WetlandMEDIA™ Flow Control /\\/ chamber between storm events will be
Riser treated
BioMediaGREEN" Draindown Line \3/} Outlet Pipe

SPECIFICATIONS

FLOW-BASED DESIGNS

The Modular Wetlands® System Linear can be used in stand-alone applications to meet treatment flov/
requirements, and since it s the only biofiltration system that can accept inflow pipes severa feet below the
surface, it can be used not only in decentralized design appications but also as a large central end-of-the-line
application for maximurn feasibilty.

WETLANDMEDIA TREATMENT FLOW
MODEL # DIMENSIONS SURFACE AREA RATE
(sq. ft.) (cfs)

MWS-L-4-4 axa 23 0.052

BIO-CLEAN MODULAR WETLAND SYSTEM

NOT TO SCALE

T Toyerm &, 0o 25 2080 vt
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WATER QUALITY MANAGEMENT PLAN
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® For design assistance, drawings,
c%::f-.“lrsc!'! and pricing s%nd completed \_Norksﬁeet to:
CONSTRUCTION PRODUCTS INC. dyods@contech-cpi.com
DMA A
Project Summary
Date: 6/22/2020
Project Name: Oakmont - Mission
City / County: Montclair — Finished Grade
5 5 Pavement Elevation
State: California T \_ / _______
Designed By: David White S I S AR A N Iy ey o
Company: Huitt-Zollars, Inc. Enter Information in ! AN — SER Grade § gﬁt
Telephone: 909-941-7799 Blue Cells = L ' -
Corrugated Metal Pipe Calculator !
Storage Volume Required (cf): 33,802 <l
Limiting Width (ft): 75.00 a |
Invert Depth Below Asphalt (ft): 9.00 e : -
Solid or Perforated Pipe: Perforated _ Spacing - Biameter * Spacing g
Shape Or Diameter (in): 48 12.57 ft* Pipe Area Il B T8
Number Of Headers: 1
Spacing between Barrels (ft): 2.00
Stone Width Around Perimeter of System (ft): 2 Sinie.
Depth A: Porous Stone Above Pipe (in): 6 | e
Depth C: Porous Stone Below Pipe (in): 6 . ==
Stone Porosity (0 to 40%): 40 -
System Sizing ‘
Pipe Storage: 21,388 cf System Layout
Porous Stone Storage: 12,757 cf
Total Storage Provided: 34,145 cf 101.0% Of Required Storage |[Barrel 12
Number of Barrels: 12 barrels Barrel 11
Length per Barrel: 136.0 ft Barrel 10
Length Per Header: 70.0 ft Barrel 9
Rectangular Footprint (W x L): 74. ft x 144. ft Barrel 8
CONTECH Materials Barrel 7
Total CMP Footage: 1,702 ft Barrel 6
Approximate Total Pieces: 75 pcs Barrel 5
Approximate Coupling Bands: 74 bands Barrel 4
Approximate Truckloads: 10 trucks Barrel 3
Construction Quantities** Barrel 2
Total Excavation: 3552 cy Barrel 1
Porous Stone Backfill For Storage: 1181 cy stone Barrel Footage (w/o headers)
Backfill to Grade Excluding Stone: 1579 cy fill
**Construction quantities are approximate and should be verified upon final design

© 2007 CONTECH Stormwater Solutions
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DMA B
Project Summary
Date: 6/22/2020
Project Name: Oakmont - Mission
City / County: Montclair
State: California N
Designed By: David White R e e r
Company: Huitt-Zollars, Inc. Enter Information in !  — g §§
Telephone: 909-941-7799 Blue Cells =l S
Corrugated Metal Pipe Calculator 1
Storage Volume Required (cf): 21,312 g -
Limiting Width (ft): 56.00 i a |
Invert Depth Below Asphalt (ft): 9.00 : 5
Solid or Perforated Pipe: Perforated ] Spacing - Diameter ' s',b'acmg l g
Shape Or Diameter (in): 48 12.57 ft* Pipe Area Il B g
Number Of Headers: 1
Spacing between Barrels (ft): 2.00
Stone Width Around Perimeter of System (ft): 2
Depth A: Porous Stone Above Pipe (in): 6 |
Depth C: Porous Stone Below Pipe (in): 6 il ==
Stone Porosity (0 to 40%): 40 1—
System Sizing ‘
Pipe Storage: 13,433 cf System Layout
Porous Stone Storage: 8,179 cf
Total Storage Provided: 21,612 cf 101.4% Of Required Storage |[Barrel 12
Number of Barrels: 9 barrels Barrel 11
Length per Barrel: 113.0 ft Barrel 10
Length Per Header: 52.0 ft Barrel 9
Rectangular Footprint (W x L): 56. ft x 121. ft Barrel 8
CONTECH Materials Barrel 7
Total CMP Footage: 1,069 ft Barrel 6
Approximate Total Pieces: 48 pcs Barrel 5
Approximate Coupling Bands: 47 bands Barrel 4
Approximate Truckloads: 6 trucks Barrel 3
Construction Quantities** Barrel 2
Total Excavation: 2259 cy Barrel 1
Porous Stone Backfill For Storage: 757 cy stone Barrel Footage (w/o headers)
Backfill to Grade Excluding Stone: 1004 cy fill

**Construction quantities are approximate and should be verified upon final design

© 2007 CONTECH Stormwater Solutions




D YO D S ™ 9§|%M w AHG’ Access
Design Your Own Detention System C‘ﬁP(I‘DT;I'EFI;I\:Y‘;EMS S\
® For design assistance, drawings,
g’ﬂ%“l!ECH and pricing s?and completed \./vorksﬁeet to:
CONSTRUCTION PRODUCTS INC. dyods@contech-cpi.com
DMA C
Project Summary
Date: 4/5/2020
Project Name: Oakmont - Mission
City / County: Montclair Pavement / 'E i”fS”:?d Grade
State: California l g __\ N
Designed By: David White ’ / .Ea‘ackﬁ;I o i il o - N
Company: Huitt-Zollars, Inc. Enter Information in ‘ L ; ; § g
Telephone: 909-941-7799 Blue Cells F < -
Corrugated Metal Pipe Calculator . .
Storage Volume Required (cf): 48,840 - '
Limiting Width (ft): 120.00 a
Invert Depth Below Asphalt (ft): 9.00 | -
Solid or Perforated Pipe: Perforated Diameter : épacing g
Shape Or Diameter (in): 48 12.57 ft* Pipe Area - ' )T ]
Number Of Headers: 1
Spacing between Barrels (ft): 2.00
Stone Width Around Perimeter of System (ft): 2
Depth A: Porous Stone Above Pipe (in): 6 3
Depth C: Porous Stone Below Pipe (in): 6 —
Stone Porosity (0 to 40%): 40 DLLD
System Sizing
Pipe Storage: 31,253 cf System Layout
Porous Stone Storage: 18,355 cf
Total Storage Provided: 49,608 cf 101.6% Of Required Storage |Barrel 12
Number of Barrels: 19 barrels Barrel 11
Length per Barrel: 125.0 ft Barrel 10  Number Of Barrels Exceed Graph Limitations
Length Per Header: 112.0 ft Barrel 9
Rectangular Footprint (W x L): 116. ft x 133. ft Barrel 8
CONTECH Materials Barrel 7
Total CMP Footage: 2,487 ft Barrel 6
Approximate Total Pieces: 119 pcs Barrel 5
Approximate Coupling Bands: 118 bands Barrel 4
Approximate Truckloads: 15 trucks Barrel 3
Construction Quantities** Barrel 2
Total Excavation: 5143 cy Barrel 1
Porous Stone Backfill For Storage: 1700 cy stone
Backfill to Grade Excluding Stone: 2286 cy fill
**Construction quantities are approximate and should be verified upon final design

© 2007 CONTECH Stormwater Solutions
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Durability Design Guide for Drainage Products

Proper design of culverts and storm sewers requires structural,
hydraulic and durability considerations. While most designers
are comfortable with structural and hydraulic design, the
mechanics of evaluating abrasion, corrosion and water
chemistry to perform a durability design are not commonly
found in most civil engineering handbooks.

The durability and service life of a drainage pipe installation
is directly related to the environmental conditions encountered
at the site and the type of materials and coatings from which
the culvert is fabricated. Two principle causes of early failure

in drainage pipe materials are corrosion and abrasion.

Service life can be affected by the corrosive action of the
backfill in contact with the outside of a drainage pipe or more
commonly by the corrosive and abrasive action of the flow

in the invert of the drainage pipe. The design life analysis
should include a check for both the water side and soil side
environments to determine which is more critical— or which

governs service life.

The potential for metal loss in the invert of a drainage pipe
due to abrasive flows is often overlooked by designers and
its effects are often mistaken for corrosion. An estimate for
potential abrasion is required at each pipe location in order
to determine the appropriate material and gage.

This manual is intended to guide specifiers through the
mechanics of selecting appropriate drainage products to
meet service life requirements. The information contained

in the following pages is a composite of several national

guidelines.

Using the Design Guide

The choice of material, gage and product type can be extremely
important to service life. The following steps describe the
procedure for selecting the appropriate drainage product,
material and gage to meet a specific service life requirement.

Design Sequence

1. Select pipe or structure based on hydraulic and clearance
requirements. Use Tables 4 and 5 as reference for size
limits and hydraulic properties of all drainage products.

2. Use Height of Cover tables for the chosen pipe or structure
to determine the material gage required for the specific
loading condition.

3. Use Table 1 to select the appropriate material for the
site-specific environmental conditions. Whenever possible,
existing installations of drainage structures along the same
water course offer the most reliable estimate of long-
term performance for specific environment conditions.

In many cases, there will be more than one material that
is appropriate for the project environmental conditions.
Generally speaking, the metal material types increase

in price as you move from top down on Table 1. Please
contact your local CONTECH Sales Representative for

pricing.

4. Use Table 2 to determine which abrasion level most
accurately describes the typical storm event (2 year storm).
The expected stream velocity and associated abrasion
conditions should be based on a typical flow and not a 10
or 50-year design flood.

5. Use Table 3 to determine whether the structural gage for
the selected material is sufficient for the design service life.
If the structural gage is greater than or equal to the gage
required for a particular abrasion condition and service
life, use the structural gage. Conversely, if the structural
gage is less than the gage required for a particular
abrasion condition and service life, use the gage required
by Table 3.

Note:
Both Contech round pipe and pipe-arch are available with either helical or an-
nular corrugations. Contech HEL-COR?® pipe (helical corrugations) is furnished
with continuous lock seams and annular re-rolled ends. Contech riveted pipe
is furnished with annular corrugations only. The height of cover tables in this
guide are helical corrugations only. Consult your Contech representative for

Height of Cover tables on riveted pipe.
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Table 4 - Product Dimensions

. Size Limits* Manning’s “n”
Drainage Product Common Uses Minimum Maximum Valuve
Corrugated Steel (1/2" deep corrugation) 12" 84" 0.011 - 0.021
Corrugated Steel with Paved Invert (1/2” deep corrugation) | Culverts, small 12" 84" 0.014 - 0.020
. . bridges, storm . ”
Corrugated Steel (1” deep corrugation) water detention/ 54 144 0.022 - 0.027
o | Corrugated Steel with Paved Invert (1” deep corrugation) | retention systems, 54" 144" 0.019 - 0.023
2 conduits, tunnels,
o Corrugated Aluminum (1/2” deep corrugation) storm sewers. 12" 72" 0.011 - 0.021
T
§ Corrugated Aluminum (1” deep corrugation) 30" 120" 0.023 - 0.027
& ULTRA FLO® Steel 18" 102" 0.012
St ,
ULTRA FLO Aluminum colverts, storm 18" 84" 0.012
SmoothCor™ Steel (1/2” deep corrugation) water detention/ 18” 66" 0.012
retention systems.
SmoothCor Steel (1” deep corrugation) 48" 126" 0.012
Corrugated Steel (1/2” deep corrugation) 17" x 13" 83" x 57" 0.011 - 0.021
Corrugated Steel with Paved Invert (1/2” deep corrugation) |  Culverts, small 17" x 13" 83" x 57" 0.014 -0.019
. R bridges, storm ” . . .
Corrugated Steel (1” deep corrugation) water detention/ 53" x 41 142" x 91 0.023 - 0.027
Corrugated Steel with Paved Invert (1” deep corrugation) | refention systems, 53" x 41" 142" x 91" 0.019 - 0.022
< conduits, tunnels,
g Corrugated Aluminum (1/2” deep corrugation) storm sewers. 17" x 13" 71" x 47" 0.011 - 0.021
fé’_ Corrugated Aluminum (1" deep corrugation) 60" x 46" 112" x 75" 0.023 - 0.027
[
ULTRA FLO Steel 20" x 16" 66" x 51" 0.012
. Storm sewers, " Y " "
ULTRA FLO Aluminum culverts, storm 20" x 16 66" x 51 0.012
SmoothCor Steel (1/2” deep corrugation) water detention/ 21" x 15" 77" x 52" 0.012
retention systems.
SmoothCor Steel (1” deep corrugation) 53" x 41" 137" x 87" 0.012
*  For sizes outside of these limits, please contact your Contech representative.
Table 5 — Corrugated Steel Pipe—Values of Coefficient of Roughness (n)
All Helical* Corrugation
Diameters | 4 1/27x1/a" Helical—2-2/3" x 1/2"
2-2/3" x 1/2" Annular 8in. 10 in. 12 in. 15in. 18 in. 24 in. 36 in. 48 in. 60 in. +
Unpaved 0.024 0.012 0.014 0.011 0.012 0.013 0.015 0.018 0.020 0.021
PAVED-INVERT | 0.021 0.014 0.017 0.020 0.019
SmoothCor N/A 0.012 0.012 0.012 0.012 0.012
Helical*—3" x 1”
3" x1” Annular 36 in. 42 in. 48 in. 54 in. 60 in. 66 in. 72 in. 78 in. +
Unpaved 0.027 0.022 0.022 0.023 0.023 0.024 0.025 0.026 0.027
PAVED-INVERT 0.023 0.019 0.019 0.020 0.020 0.021 0.022 0.022 0.023
SmoothCor N/A 0.012 0.012 0.012 0.012 0.012 0.012
Helical*—5" x 1”
5" x 1" Annular 48 in. 54 in. 60 in. 66 in. 72 in. 78 in. +
Unpaved N/A 0.022 0.022 0.023 0.024 0.024 0.025
PAVED-INVERT N/A 0.019 0.019 0.020 0.021 0.021 0.022
ULTRA FLO N/A 3/4" x 3/4" x7-1/2"
All diameters n = 0.012

*

same roughness characteristics as their equivalent round pipes.

Tests on helically corrugated pipe demonstrate a lower coefficient of roughness than for annularly corrugated steel pipe. Pipe-arches approximately have the



Table 6 - AASHTO Reference Speifications

Material Type Material Pipe Design* Installation*
CMP (1/2"” or 1” deep corrugations)
Galvanized (2 oz.) M218 M36 Section 12 Section 26
Asphalt Coated M190 M36 Section 12 Section 26
Asphalt Coated and Paved Invert M190 M36 Section 12 Section 26

= Aluminized Type 2 M274 M36 Section 12 Section 26

E Polymer Coated M246 M36 & M245 Section 12 Section 26

ﬂ;’. Aluminum Alloy M197 M196 Section 12 Section 26

o ULTRA FLO

% (3/4" x 3/4" x 7-1/2" corrugation)

'E' Galvanized (2 oz.) M218 M36 Section 12 Section 26
Aluminized Type 2 M274 M36 Section 12 Section 26
Polymer Coated M246 M36 & M245 Section 12 Section 26
Aluminum Alloy M197 M196 Section 12 Section 26
SmoothCor
Polymer Coated M246 M36 & M245 Section 12 Section 26

*  AASHTO LRFD Bridge Design Specification and AASHTO Standard Specification for Highway Bridges




Corrugated Steel Pipe

Heights of Cover

2-2/3" x 1/2" Height of Cover Limits for Corrugated Steel Pipe

H 20 and H 25 Live Loads, Pipe-Arch

Size Maximum®

H 20 and H 25 Live Loads Minimum
Diameter | Minimum Maximum Cover, Feet® Round Structural Minimum _ Cover Feet
or Span, | Cover, Specified Thickness, Inches Equivalent, Span x Rise, Thickness, Cover, 2 Tons/Ft.2 Corner
Inches Inches | 0.052 0.064 0.079 0.109 0.138 0.168 Inches Inches Inches Inches Bearing Pressure

6 12 388 | 486 15 17x13 0.064 12 16

81 291 | 365 18 21x15 0.064 15

10% 233 | 392 21 24x18 0.064

12 197 | 248 | 310 24 28 x 20 0.064

15 158 | 198 | 248 30 35x 24 0.064

18 131 | 165 | 206 36 42x29 0.064

21 M3 | 141 | 177 | 248 42 49x33 0.064*

24 98 | 124 | 155 | 217 48 57 x 38 0.064*

30 99 | 124 1 173 54 64 x 43 0.079*

36 83 | 103 | 145 | 186 %0 71 x 47 0.109*

" & | 77 | 108 | 139 | 66 | 7Ix32 | 0105

54 67 04 122 150 72 83 x 57 0.138 12 15

60 80 104 128

66 68 88 109

72 75 93

78 79

84 12 66

E 80 Live Loads, Pipe-Arch
. Size . Maximum®
E 80 Live Loads Minimum Cover, Feet
Diameter Minimum Maximum Cover, Feet® Round Structural - Minimum 2
or Span,  Cover, Specified Thickness, Inches Equivalent, Span x Rise, Thickness, Cover, 3 Ton.s/ Ft.2 Corner
Inches  Inches 0.052 0.064 0.079 0.109 0.138 0.168 Inches Inches Inches  Inches Bearing Pressure

12 12 197 248 310 15 17 x13 0.079 24 22

15 158 198 248 18 21x15 0.079

18 131 165 206 21 24x18 0.109

21 113 141 177 248 24 28 x 20 0.109

24 98 124 155 217 30 35x 24 0.138

30 99 124 173 36 42 x 29 0.138

36 83 103 145 186 42 49 x 33 0.138*

42 71 88 124 159 195 48 57 x 38 0.138*

48 12 62 77 108 139 171 54 64 x 43 0.138*

54 18 67 94 122 | 150 60 71 x 47 0.138* 24 22

22 22 ]8084 }38 These values are based on the AIS! Flexibility Factor limif (0.0433 x 1.5)

9 .

79 18 75 93 for pipe-arch.

78 24 79

84 24 66

Heights of Cover Notes:

1.

These tables are for lock-seam or welded-seam construction. They are not
for riveted construction. Consult your Contech Sales Representative for
Height of Cover tables on riveted pipe.

. These values, where applicable, were calculated using a load factor of

K=0.86 as adopted in the NCSPA CSP Design Manual, 2008.

. The haunch areas of a pipe-arch are the most critical zone for backfilling.

Extra care should be taken to provide good material and compaction to a
point above the spring line.

. E 80 minimum cover is measured from top of pipe to bottom of tie.
. H 20 and H 25 minimum cover is measured from top of pipe to bottom of

flexible pavement or top of rigid pavement.

. The H 20 and H 25 pipe-arch tables are based on 2 tons per square foot

corner bearing pressures.

. The E 80 pipe-arch tables minimum and maximum covers are based

on the corner bearing pressures shown. These values may increase or
decrease with changes in allowable corner bearing pressures.

8. 0.052"is 18 gage.
0.064" is 16 gage.
0.079" is 14 gage.
0.109” is 12 gage.
0.138" is 10 gage.
0.168" is 8 gage.
9. For construction loads, see Page 15.

10.  1-1/2" x /4" corrugation. H20, H25 and E80 loading.
11.  SmoothCor has same Height of Cover properties as corrugated steel

pipe. The exterior shell of SmoothCor is manufactured in either 2-2/3" x
/2" or 3" x 1" corrugations; maximum exterior shell gage is 12.

12. Sewer gage (trench conditions) tables for corrugated steel pipe can

be found in the AISI book “Modern Sewer Design,” 4th Edition, 1999.
These tables may reduce the minimum gage due to a higher flexibility
factor allowed for a trench condition.



Heights of Cover

5" x 1" or 3" x 1" Height of Cover Limits for
Corrugated Steel Pipe

H 20 and H 25 Live Loads

Maximum Cover, Feet?

5" x 1" Pipe-Arch Height of Cover Limits for
Corrugated Steel Pipe

H 20 and H 25 Live Loads

Diu:meier Mi:nimum Specified Thickness, Inches Size Minimum Aéluxim\;m"i’
or span, over Equivalent Specified Minimum over, Fee
Inches Inches 0.064 0.079 0.109 0.138 0.168 Pipe Span x Rise Thickness, Cover 2 Tons/Ft.2 Corner
54 12 56 70 98 127 155 Diameter Inches® Inches* Inches Bearing Pressure
60 50 63 88 14 139 72 81 x 59 0.109 18 21
66 46 57 80 103 127 78 87 x 63 0.109 18 20
72 42 52 74 93 1eé 84 95 x 67 0.109 18 20
78 39 48 68 87 107 90 103 x 71 0.109 18 20
84 36 43 63 81 29 96 12x75 0.109 21 20
90 33 42 59 76 93 102 117x79 0.109 21 19
96 12 31 39 53 /1 87 108 128 x 83 0.109 24 19
}gg 18 29 gg 23 2; ‘;? 114 137 x 87 0.109 24 19
14 32 45 58 79 120 142 x 91 0.138 24 19
120 30 42 54 66 Larger sizes are available in some areas of the United States. Check with
126 39 50 61 your local Contech representative . Some minimum heights-of-cover for
132 36 46 58 pipe-arches have been increased to take into account allowable "plus"
138 33 43 53 tolerances on the manufactured rise.
144 18 39 49
Maximum cover heights shown are for 5” x 1.
) ) ) E 80 Live Loads
To obtain maximum cover for 3” x 17, increase these values by 12%
Size Minimum Maximum®
. Equivalent Specified Minimum Cover, Feet
E 80 Live Loads . Pipe Span x Rise Thickness, Cover 2 Tons/Ft.2 Cover
Diameter Minimum Mu.x-lmum .Cover, Feet® Diameter  Inches® Inches* Inches  Bearing Pressure
or Span, Cover Specified Thickness, Inches 72 81 x 59 0.109 30 7
Inches Inches 0.064 0.079 0.109 0.138 0.168 78 87 x 63 0.109 30 18
e s [ [ [ [ Mo me | ow | w
60 ‘ 50 63 88 114 139 96 112x75 0.109 36 18
66 46 57 80 103 127
79 18 42 50 74 95 116 102 117 x79 0.109 36 17
78 24 39 48 68 87 107 108 128 x 83 0.109 42 17
114 137 x 87 0.109 42 17
84 ‘ 36 45 63 81 99 120 142 x 91 0.138 42 17
90 330 42 59 76 93 :
96 24 310 39 55 71 87 *  Some 3” x 1" and 5” x 1” minimum gages shown for pipe-arch are due to
102 30 290 37 52 67 82 manufacturing limitations.
108 ‘ 35 49 63 77
114 320 45 58 72
120 30 30M 42 54 66
126 36 39 50 61
132 ‘ 36 46 58
138 330 43 53
144 36 39 49

Maximum cover heights shown are for 5” x 1”.
To obtain maximum cover for 3” x 1”, increase these values by 12%.
(1 These diameters in these gages require additional minimum cover.

Heights of Cover Notes:

1. These tables are for lock-seam or welded-seam construction. They are not 6. H 20 and H 25 minimum cover is measured from top of pipe to bottom of

for riveted construction. Consult your Contech Sales Representative for flexible pavement or top of rigid pavement.

Height of Cover tables on riveted pipe. 7. The H 20 and H 25 pipe-arch tables are based on 2 tons per square foot
2. These values, where applicable, were calculated using a load factor of corner bearing pressures.

K=0.86 as adopted in the NCSPA CSP Design Manual, 2008. 8. The E 80 pipe-arch tables minimum and maximum covers are based on the
3. The span and rise shown in these tables are nominal. Typically the actual corner bearing pressures shown. These values may increase or decrease

rise that forms is greater than the specified nominal. This actual rise is with changes in allowable corner bearing pressures.

within the tolerances as allowed by the AASHTO & ASTM specifications. 9. 0.052"is 18 gage.0.064" is 16 gage.

The minimum covers shown are more conservative than required by the 0.079" is 14 gage.0.109" is 12 gage.

AASHTO and ASTM specifications to account for this anticipated increase 0.138" is 10 gage.0.168" is 8 gage.

in rise. Less cover height may be tolerated depending upon actual rise of 10. For construction loads, see Page 15.

supplied pipe arch. 11. SmoothCor has same Height of Cover properties as corrugated steel pipe.
4. The haunch areas of a pipe-arch are the most critical zone for backfilling. The exterior shell of SmoothCor is manufactured in either 2-2/3" x /2" or

Extra care should be taken to provide good material and compaction to a 3"x1" corrugations; maximum exterior shell gage is 12.

point above the spring line. 12. Sewer gage (trench conditions) tables for corrugated steel pipe can be
5. E 80 minimum cover is measured from top of pipe to bottom of tie. found in the AlSI book “Modern Sewer Design,” 4th Edition, 1999. These

tables may reduce the minimum gage due to a higher flexibility factor
allowed for a trench condition.



Heights of Cover

3" x 1" Pipe-Arch Height of Cover Limits for
Corrugated Steel Pipe-Arch

H 20 and H 25 Live Loads

Maximum®

Size Minimum c
" ore . over, Feet
Equivalent Specified Minimum_
Pipe Span x Rise Thickness, Cover 2 Tons/Fi.2 Corner
Diameter Inches Inches* Inches Bearing Pressure
48 53 x 41 0.079 12 25
54 60 x 46 0.079 15 25
60 66 x 51 0.079 15 25
66 73 x55 0.079 18 24
72 81x59 0.079 18 21
78 87 x 63 0.079 18 20
84 95 x 67 0.079 18 20
90 103 x 71 0.079 18 20
96 112x75 0.079 21 20
102 117x79 0.109 21 19
108 128 x 83 0.109 24 19
114 137 x 87 0.109 24 19
120 142 x 91 0.138 24 19

Larger sizes are available in some areas of the United States.
Check with your local Contech Sales Representative.

Some minimum heights-of-cover for pipe-arches have been increased to take
into account allowable “plus” tolerances on the manufactured rise.

E 80 Live Loads

Size Minimum Maximum®

Equivalent Specified Minimum Cover, Feet
Pipe Span x Rise Thickness, Cover 2 Tons/Ft.2 Corner
Diameter Inches Inches* Inches  Bearing Pressure
48 53 x 41 0.079 24 25
54 60 x 46 0.079 24 25
60 66 x 51 0.079 24 25
66 73 x55 0.079 30 24
72 81x59 0.079 30 21
78 87 x 63 0.079 30 18
84 95 x 67 0.079 30 18
90 103 x 71 0.079 36 18
96 112x75 0.079 36 18
102 117 x79 0.109 36 17
108 128 x 83 0.109 42 17
114 137 x 87 0.109 42 17
120 142 x 91 0.138 42 17

*

manufacturing limitations.

Some 3” x 1” and 5” x 1” minimum gages shown for pipe-arch are due to

Heights of Cover Notes:

1.

These tables are for lock-seam or welded-seam construction. They are not
for riveted construction. Consult your Contech Sales Representative for
Height of Cover tables on riveted pipe.

These values, where applicable, were calculated using K=0.86 as
adopted in the NCSPA CSP Design Manual, 2008.

. The span and rise shown in these tables are nominal. Typically the actual

rise that forms is greater than the specified nominal. This actual rise is
within the tolerances as allowed by the AASHTO & ASTM specifications.
The minimum covers shown are more conservative than required by the
AASHTO and ASTM specifications to account for this anticipated increase
in rise. Less cover height may be tolerated depending upon actual rise of
supplied pipe arch.

The haunch areas of a pipe-arch are the most critical zone for backfilling.
Extra care should be taken to provide good material and compaction to a
point above the spring line.

E 80 minimum cover is measured from top of pipe to bottom of tie.

H 20 and H 25 minimum cover is measured from top of pipe to bottom of
flexible pavement or top of rigid pavement.

The H 20 and H 25 pipe-arch tables are based on 2 tons per square foot
corner bearing pressures.

The E 80 pipe-arch tables minimum and maximum covers are based

on the corner bearing pressures shown. These values may increase or
decrease with changes in allowable corner bearing pressures.

0.052" is 18 gage.

0.064" is 16 gage.

0.079" is 14 gage.

0.109" is 12 gage.

0.138"is 10 gage.

0.168" is 8 gage.

10. For construction loads, see Page 15.
11. SmoothCor has same Height of Cover properties as corrugated steel pipe.

The exterior shell of SmoothCor is manufactured in either 2-2/3" x /2" or
3"x 1" corrugations; maximum exterior shell gage is 15.

12. Sewer gage (trench conditions) tables for corrugated steel pipe can be

found in the AISI book “Modern Sewer Design,” 4th Edition, 1999. These
tables may reduce the minimum gage due to a higher flexibility factor
allowed for a trench condition.




Approximate Weight (Pounds/Foof)

i Inside " . Galvanized &|  Full | Coated & PAVED-
Contech Corrugated Steel Pipe Diameter, in, | Pecified Thickness| 4 yMINIZED | Coated INVERT | SmoothCor
(Estimated Average Weights—Not for 54 8-8(;3 2? ?? Sg Sg
Specification Use) 0.109 83 100 18 18
- 0.138 106 123 140
1-1/2" x 1/4" (orrugunon 0.168 129 146 163
Inside Specified 60 0.064 55 73 93 93
Diameter, Thickness, Galvanized & Full 0.079 67 86 105 105
in. in. ALUMINIZED Coated 8- 1 gz ]9]28 1 ;2 : gg 130
6 8'823 g 5 0.168 143 161 181
: 66 0.064 60 80 102 102
8 0.052 5 6 0.079 74 94 116 116
0.064 6 7 0.109 101 121 143 145
10 0.052 6 7 0.138 129 149 171
0.064 7 8 0.168 157 177 199
72 0.064 66 88 1 112
0.109 110 132 156 157
Goge 18 16 14 12 10 8 0.138 ]40 162 186
Thickness 052 | 064 | 079 | .109 | .138 | .168 0.168 171 193 217
78 0.064 71 95 121 120
2-2/3" x 1/2" Corrugation 0.079 87 11 137 136
Inside " . Galvanized & | Full | Coated & PAVED- 8 ! gz ! ]g 142 ;83 168
Diamefer,in. | SPecfied Thickness| 41 yyiNZED | coated | INVERT | smoothCor o L e P
12 0.052 8 10 13 84 0.064 77 102 130 130
0.064 10 12 15 0.079 94 119 147 147
0.079 12 14 17 0.109 128 154 182 181
15 0.052 10 13 16 0.138 164 189 217
0.064 12 15 18 0.168 199 224 253
0.079 15 18 21 90 0.064 82 109 140 139
18 0.052 12 16 19 0.079 100 127 158 157
0.064 15 19 22 25 0.109 137 164 195 194
0.079 18 22 25 28 0.138 175 202 233
21 0.052 14 18 23 0.168 213 240 271
0.064 17 21 26 29 96 0.064 87 116 149 148
0.079 21 25 30 33 0.079 107 136 169 168
0.109 29 33 33 41 0.109 147 176 209 208
24 0.052 15 20 26 0.138 188 217 250
0.064 19 24 30 30 0.168 228 257 290
0.079 24 29 35 38 102 0.064 93 124 158 158
0.109 33 38 44 47 0.079 114 145 179 179
30 0.064 24 30 36 42 0.109 155 186 220 222
0.079 30 3¢ 42 48 0.138 198 229 263
0.109 41 47 53 59 0.168 241 272 306
36 0.064 29 36 44 51 108 0.079 120 153 188 189
0.079 36 43 51 58 0.109 165 198 233 235
0.109 49 56 64 71 0.138 211 244 279
0.138 62 69 77 0.168 256 289 324
42 0.064 34 42 51 60 114 0.079 127 162 199 200
0.079 42 50 59 68 0.109 174 209 246 248
0.109 57 65 74 82 0138 299 257 204
0.138 72 80 89 0.168 271 306 343
0.168 88 96 105 120 0.079 134 171 210 211
48 0.064 38 48 57 67 0.109 183 220 259 260
0.079 48 58 67 77 0.138 234 271 310
0.109 65 75 84 94 0.168 284 321 360
0.138 82 92 101 126 0.109 195 233 274 276
54 0.079 54 65 76 87 0168 299 338 378
0.109 73 84 95 106 132 0.109 204 244 287 289
0.138 92 103 114 0.138 259 299 342
0.168 112 123 134 0.168 314 354 397
60 0.109 81 92 106 17 138 0.109 213 255 300 300
66 0.109 89 101 17 129 144 0138 282 326 373
0.168 137 149 165
72 0.138 123 137 154 (2) 1. Weights for polymer coated pipe are 1% to 4% higher, varying by gage.
0.168 149 163 180 2. Please contact your Contech Sales Representative.
78 0.168 161 177 194 (2) 3. Weights listed in the 3” x 1" or 5” x 1” table are for 3” x 1” pipe.
84 0.168 173 190 208 (2) Weights for 5” x 1” are approximately 12% less than those used in this

table, for metallic coated pipe.



Corrugated Aluminum Pipe

Heights of Cover
2-2/3"” X 1/2"” Height of Cover Limits for 2 2/3" x 1/2" Height of Cover Limits for
Corrugated Aluminum Pipe Corrugated Aluminum Pipe-Arch

HL 93 Live Load HL 93 Live Load

Maximum Cover, (Ft.)?® Maximum Cover, (Ft.)

Diameter Minimum Aluminum Pipe-Arch®

or Span Cover Equiv. Standard Gage Size, (In.) Minimum® 2 Tons/Ft.2 f
(In.) (In.) 18 16 14 12 10 8® Round Pipe Span x Minimum Cover Cor:::Be;:ri:;
Dia. (Inches) Rise Gage (Inches) Pressures
6@ 12 197 247 15 17x13 16 12 13
8 147 185 18 21x15 16 12 12
21 24x18 16 12 12
4)
10 191 148 24 28x20 14 12 12
12 125 | 157 30 35x24 14 12 12
15 100 125 36 42x29 12 12 12
18 83 104 42 49x33 12 15 12
48 57x38 10 15 12
2 7 89 54 64x43 10 18 12
24 62 | 78 | 109 60 71x47 8 18 12
27 69 97
30 62 87 Notes:
36 51 73 94 1. Height-of-cover is measured to top of rigid pavement or to bottom
42 62 80 of flexible pavement.
48 12 54 70 85 2. Maximum cover meets AASHTO LRFD design criteria.
54 15 48 62 76 3. Minimum cover meets AASHTO and ASTM B 790 design criteria.
4. 11/2” x 1/4” corrugation.
60 15 52 64 5. 8-gage pipe has limited availability.
66 18 52 6. For construction loads, see page 15.
72 18 43
Heights of Cover
3” x 1”7 Height of Cover Limits for Corrugated 3” x 1” Height of Cover Limits for Corrugated
Aluminum Pipe Aluminum Pipe-Arch
HL 93 Live Load HL 93 Live Load
e cover Equiv. Standard Goge e, it A
quiv. Standard Gage ize, (In. inimum A
or Span Cover © Round Pipe Span x Minimum Cover Ci::::/:;r'i:;
(In.) (In.) 16 14 12 10 8 Dia. (Inches) Rise Gage (Inches) Pressures
30 12 57 72 101 | 135 | 159 54 60x46 14 15 20
36 47 60 84 112 132 60 66x51 14 18 20
42 40 51 72 96 113 66 73x55 14 21 20
48 12 35 44 62 84 99 72 81x59 12 21 16
54 15 31 39 55 74 88 784 87x63 12 24 16
60 15 28 35 50 67 79 844 95x67 12 24 16
72 18 23 29 41 56 66 9614 112x75 g6l 24 16
78 21 27 38 51 61
84 21 35 48 56
0 24 33 44 >2 'Iqof‘:e'szhf f. i d to t f rigid t or to botf
. Height-of-cover is measured to top of rigid pavement or to bottom
96 24 31 41 49 of flexible pavement.
102 24 39 46 2. Maximum cover meets AASHTO LRFD design criteria.
108 24 37 43 3. Minimum cover meets ASTM B 790 design criteria.
114 24 39 4. Limited availability on these sizes.
120 24 36 5. 8-gage pipe has limited availability.
6. For construction loads, see page 15.
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Approximate Weight/Foot
Contech Corrugated Aluminum Pipe

(Estimated Average Weights—Not for Specification Use)

225" x/y" Corrugation Aluminum Pipe 3" x 1" Corrugation Aluminum Pipe

Diameter Weight (Lb./Lineal Ft.) Diameter Weight (Lb./Lineal Ft.)
or Span Equiv. Standard Gage or Span Equiv. Standard Gage
(Inches) (.048) (.060) (.075) (.105) (.135) (.164) (Inches)  (.060) (.075) (.105) (.135)  (.164)
18 16 14 12 10 8@ 16 14 12 10 8®
6@ 1.3 1.6 30 9.3 1.5 15.8 20.2
g 1.7 2.1 36 1.1 13.7 18.9 24.1
100 2.1 2.6 42 12.9 16.0 22.0 28.0
12 3.2 4.0 48 14.7 18.2 25.1 32.0 38.8
15 4.0 49 54 16.5 20.5 28.2 35.9 43.6
18 4.8 5.9 60 18.3 22.7 31.3 40.0 48.3
21 5.6 6.9 66 20.2 24.9 34.3 43.7 53.0
24 6.3 7.9 10.8 72 22.0 27.1 37.4 47.6 57.8
27 8.8 12.2 78 29.3 40.4 51.5 62.5
30 9.8 13.5 84 43.5 55.4 67.2
36 11.8 16.3 | 20.7 90 46.6 59.3 71.9
42 19.0 | 24.2 96 49.6 63.2 76.7
48 21.7 | 27.6 33.5 102 66.6 80.8
54 24.4 | 31.1 37.7 108 71.0 86.1
60 34.6 41.9 114 90.9
66 46.0 120 95.6
72 50.1 Notes:

1. Helical lockseam pipe only. Annular riveted pipe weights will be higher.
2. 1'%" x a” Corrugation.
3. 8-gage pipe has limited availability.

N

<9
1 Y \\\»\m\u I\
.\ N
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ULTRA FLO®

Galvanized, ALUMINIZED STEEL Type 2 or
Polymer Coated** Steel ULTRA FLO H 20 and H 25 Live Load

Minimum/Maximum Cover (Feet)

Heights of Cover

Galvanized, ALUMINIZED STEEL Type 2 or
Polymer Coated** Steel ULTRA FLO Pipe-Arch H 20 and H 25 Live Load

Specified Thickness and Gage

Minimum/Maximum Cover (Feet)

Specified Thickness and Gage

Equiv.
Pipe
Dia. Span Rise (0.064) (0.079) (0.109)
(Inches) (Inches) (Inches) 16 14 12
18 20 16 1.0/16
21 23 19 1.0/15
24 27 21 1.0/13
30 33 26 1.0/13 1.0/13
36 40 31 1.0/13 1.0/13
42 46 36 M.L8 M.L8 1.0/13
48 53 41 M.L8 M.L® 1.25/13
54 60 46 M.L8 M.L.2 1.25/13
60 66 51 M.L8 M.L.2 1.25/13

Diameter (0.064) (0.079) (0.109) (0.138)

(Inches) 16 14 12 10
18 1.0/108 1.0/151
21 1.0/93 1.0/130 1.0/216
24 1.0/81 1.0/113 1.0/189
30 1.0/65 1.0/91 1.0/151
36 1.0/54 1.0/75 1.0/126
42 1.0/46 1.0/65 1.0/108
48 1.0/40 1.0/56 1.0/94 1.0/137
54 1.25/36 1.25/50 1.0/84 1.0/122
60 1.25%/32* 1.25/45 1.0/75 1.0/109
66 1.5/41 1.25/68 1.25/99
72 1.5%/37* 1.25/63 1.25/91
78 1.75%/34* 1.5/58 1.5/84
84 1.75/54 1.75/78
90 2.0*/50* 2.0/73
96 2.0%/47* 2.0/68
102 2.5%/43* 2.5/61
108 2.5*/54*
114 2.5*/49*
120 2.5*/43*

Galvanized, ALUMINIZED STEEL Type 2or
Polymer Coated** Steel ULTRA FLO E 80 Live Load

Galvanized, ALUMINIZED STEEL Type 2 or
Polymer Coated** Steel ULTRA FLO Pipe-Arch E 80 Live Load

Sp(.‘m Round Minimum Minimum  Max Cover
x Rise Equivalent Cover Gage (Feet)
(Inches) q (Inches) 9

20x16 18 24 16 22
23x19 21 24 16 21
27x21 24 24 16 18
33x26 30 24 16 18
40x31 36 24 16 17
46x36 42 24 12 18
53x41 48 24 12 18
60x46 54 24 12 18
66x51 60 24 12 18

Diameter (0.064) (0.079) (0.109) (0.138)
(Inches) 16 14 12 10
18 1.0/93 1.0/130
21 1.0/79 1.0/111 1.0/186
24 1.0/ 69 1.0/97 1.0/162
30 1.0/55 1.0/78 1.0/130
36 1.5/ 46 1.25/ 65 1.0/108
42 1.5/39 1.5/55 1.25/93
48 2.0/34 1.75/ 48 1.5/81 1.5/118
54 3.0* / 28* 2.0/ 43 1.5/72 1.5/104
60 2.0/39 1.75/ 65 1.75/94
66 2.5% / 35* 2.0/58 2.0/85
72 2.0/ 49 2.0/78
78 2.5/ 42 2.5/72
84 2.75* / 35* 2.5/67
90 2.5/62
96 2.5% / 58*
102 3.0* / 52*
Notes:

o

S0 ®XN

The tables for Steel H 20 and H 25 loading are based on the NCSPA
CSP Design Manual, 2008 and were calculated using a load factor of
K=0.86. The tables for Steel E 80 loading are based on the AREMA
Manual. The tables for Aluminum HL 93 loading are based on AAS-
HTO LRFD Design Criteria.

The haunch areas of a pipe-arch are the most critical zone for
backfilling. Extra care should be taken to provide good material and
compaction to a point above the spring line.

E 80 minimum cover is measured from top of pipe to bottom of tie.
H 20, H 25 and HL 93 minimum cover is measured from top of pipe
to bottom of flexible pavement or top of rigid pavement.

The H 20, H 25 and HL 93 pipe-arch tables are based on 2 tons per
square foot corner bearing pressures.

The E 80 pipe-arch tables minimum and maximum covers are based
on 3 tons per square foot corner bearing pressures shown.

Larger size pipe-arches may be available on special order.

M.L. (Heavier gage is required to prevent crimping at the haunches.)
For construction loads, see Page 15.

. Sewer gage (trench conditions) tables for corrugated steel pipe can

be found in the AlSI book “Modern Sewer Design,” 4th Edition, 1999.
These tables may reduce the minimum gage due to a higher flexibility
factor allowed for a trench condition.

11.

12.

1

ULTRA FLO can be manufactured from polymer coated steel for added durability.

All heights of cover are based on trench conditions. If embankment
conditions exist, there may be restriction on gages for the large diameters.
Your Contech Sales Representative can provide further guidance for a
project in embankment conditions.

All steel ULTRA FLO is installed in accordance with ASTM A798 “Installing
Factory-Made Corrugated Steel Pipe for Sewers and Other Applications.”

These sizes and gage combinations are installed in accordance with ASTM
A796 paragraphs 18.2.3 and ASTM A798. For aluminum ULTRA FLO refer
to ASTM B790 and B788.

Contact your local Contech representative for more specific information on
Polymer Coated ULTRA FLO for gages 12 and 10. 13



Heights of Cover

Aluminum ULTRA FLO HL 93 Live Load Aluminum ULTRA FLO Pipe-Arch HL 93 Live Load
Minimum/Maximum Cover (Feet) Minimum/Maximum Cover (Feet)
Specified Thickness and Gage Specified Thickness and Gage

Diameter (0.060) (0.075) (0.105) (0.135) Equiv.

(Inches) 16 14 12 10 Pipe
18 1.0/43 1.0/61 Dia. Span Rise (0.060) (0.075) (0.105) (0.135)
21 1.0/38 1.0/52 1.0/84 (Inches) (Inches) (Inches) 16 14 12 10
24 1.0/33 1.0/45 1.0/73 18 20 16 1.0/16
30 1.0/26 1.25/36 1.25/58 21 23 19 1.0/15
36 1.5%/21* 1.50/30 1.5/49 1.5/69 24 27 21 1.25/13 | 1.25/13
42 1.75*/25* 1.75/41 1.75/59 30 33 26 1.5/13 1.5/13 1.5/13
48 2.0/36 2.0/51 36 40 31 1.75/13 | 1.75/13
54 2.0/32 2.0/46 42 46 36 2.0/13 2.0/13
60 2.0%/29* 2.0/41 48 53 41 2.0/13 2.0/13
66 2.0/37 54 60 46 2.0*/13* | 2.0/13
72 2.5%/34* 60 66 51 2.0/13

See previous page for height of cover notes.

Approximate Weight/Foot Contech ULTRA FLO Pipe

Handling Weight for ALUMINIZED STEEL Type 2 or Galvanized Steel Handling Weight for ALUMINUM ULTRA FLO
ULTRA FLO
Weight (Pounds/Lineal Foot) Weight (Pounds/Lineal Foot)
Specified Thickness and Gage Specified Thickness and Gage

Diameter (0.064) (0.079) (0.109) (0.138) Diameter (0.060) (0.075) (0.105) (0.135)

(Inches) 16 14 12 10 (Inches) 16 14 12 10
18 15 18 18 5 6
21 17 21 29 21 6 8 1
24 19 24 36 24 7 9 13
30 24 30 42 30 9 11 15
36 29 36 50 36 1 13 18 23
42 33 42 58 42 12 15 21 26
48 38 48 66 80 48 17 24 30
54 45 54 75 90 54 19 27 34
60 48 60 83 99 60 30 37
66 66 91 109 66 33 41
72 72 99 119 72 36 45
78 78 108 129 78 49
84 116 139 84 52
90 124 149
96 132 158
102 141 168
108 175
114 196
120 206

Weights for polymer coated pipe are 1% to 4% higher, varying by gage.
T

£ - gtla, ﬂ;—f . |<' ” o SO ~4 % s S e ey
ULTRA FLO is available in long lengths. And, its light weigh Reduced excavation because of ULTRA FLO's smaller outside diameter.
allows it to be unloaded and handled with small equipment.

14



Installation Corrugated Metal Pipe

Overview

Satisfactory site preparation, trench excavation, bedding and
backfill operations are essential to develop the strength of
any flexible conduit. In order to obtain proper strength while
preventing settlement, it is necessary that the soil envelope
around the pipe be of good granular material, properly
placed and carefully compacted.

Bedding

Bedding preparation is critical to both pipe performance and
service life. The bed should be constructed to uniform line
and grade to avoid distortions that may create undesirable
stresses in the pipe and/or rapid deterioration of the roadway.
The bed should be free of rock formations, protruding stones,
frozen lumps, roots and other foreign matter that may cause
unequal settlement.

Placing the pipe

Corrugated metal pipe weighs much less than other
commonly used drainage structures. This is due to the efficient
strength of the metal, further improved with carefully designed
and formed corrugations. Even the heaviest sections of
Contech pipe can be handled with relatively light equipment
compared with equipment required for much heavier
reinforced concrete pipe.

Backfill

Satisfactory backfill material, proper placement and
compaction are key factors in obtaining maximum strength
and stability. Backfill should be a well-graded granular
material and should be free of large stones, frozen lumps and
other debris.

Backfill materials should be placed in layers about six inches
deep, deposited alternately on opposite sides of the pipe.
Each layer should be compacted carefully. Select backfill

is placed and compacted until minimum cover height is
reached, at which point, standard road embankment backfill
procedures are used.

Installation References

For more information, see AASHTO Bridge Construction
Specification Section 26, the Installation Manual of the
National Corrugated Steel Pipe Association, ASTM A798 for
steel and ASTM B788 for aluminum ULTRA FLO.

Additional Considerations for ULTRA FLO Installations
Bedding and Backfill

Typical ULTRA FLO installation requirements are the same

as for any other corrugated metal pipe installed in a trench.
Bedding and backfill materials for ULTRA FLO follow the
requirements of the CMP installation specifications mentioned
above, and must be free from stones, frozen lumps or other
debris. When ASTM A796 (steel) or B790 (aluminum) designs
are to be followed for condition Il requirements, indicated by
asterisk (*) in the tables on page 13 and 14, use clean, easily
compacted granular backfill materials.

Embankment Conditions

ULTRA FLO is a superior CMP storm sewer product that is
normally installed in a trench condition. In those unusual
embankment installation conditions, pipe sizes and gages may
be restricted. Your Contech Sales Representative can provide
you with further guidance.

Construction Loads

For temporary construction vehicle loads, an extra amount of
compacted cover may be required over the top of the pipe.
The Height of Cover shall meet minimum requirements shown
in the table below. The use of heavy construction equipment
necessitates greater protection for the pipe than finished grade

cover minimums for normal highway traffic.

Temporary Cover For
Construction Loads

Finished

Grade

Height of Cover

Min. Height of Cover Requirements for Construction Loads On

Corrugated Steel Pipe*

Diameter/ Minimum Cover (feet)
Span, for Indicated Axle Loads (kips)
(Inches) 18-50 50-75 75-110 110-150
12-42 2.0 2.5 3.0 3.0
48-72 3.0 3.0 35 4.0
78-120 3.0 3.5 4.0 4.0
126-144 3.5 4.0 4.5 4.5

Min. Height of Cover Requirements for Construction Loads On

Corrugated Aluminum Pipe*

Diameter/ Axle Load (Kips)
Span
(Inches) 18-50 50-75 75-110 110-150
12-42 3.0 3.5 4.0" 4.0"
48-72 4.0" 4.0" 5.0 5.5
78-120 4.0' 5.0’ 5.5’ 5.5’

Min. Height of Cover Requirements for Construction Loads On

ULTRA FLO Pipe*
Diameter/ Axle Load (Kips)
Span 18-50 50-75 75-110 110-150
(Inches) Steel 3/4” x 3/4" x 7-1/2"
15-42 2.0 2.5 3.0 3.0
48-72 3.0 3.0 3.5 4.0
78-108 3.0 3.5 4.0 4.5
Aluminum 3/4” x 3/4" x7-1/2"
15-42 30 | 35 | 40 | 4.0

*  Minimum cover may vary depending on local conditions. The contractor must

provide the additional cover required to avoid damage to the pipe. Minimum
cover is measured from the top of the pipe to the top of the maintained
construction roadway surface.
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SmoothCor™ Pipe

Excellent Hydraulics, Long Lengths and Easy
Installation

Corrugated Steel Shell

SmoothCor pipe has a smooth interior steel liner that provides
a Manning’s “n” of 0.012. lis rugged, corrugated steel shell
supplies the structural strength to outperform rigid pipe.
SmoothCor pipe is both the economical and performance

alternate to concrete.
Superior hydraulics

SmoothCor, with its smooth interior surface, is hydraulically
superior to conventional corrugated steel pipe and with fewer
joints and better interior surface, outperforms reinforced
concrete pipe.

SmoothCor, with its long lengths, light weight and beam
strength, is superior to concrete pipe in many difficult situations
such as poor soils, poor subsurface drainage conditions, steep
slopes and high fills. SmoothCor should be specified as an

alternate under normal site conditions, and specified exclusively

under very difficult situations that demand the strength of CSP
with positive joints and a hydraulically efficient smooth liner.

Two Pipe Shapes

In addition to full-round pipe, SmoothCor comes in a pipe-arch

shape for limited headroom conditions. The low, wide pipe-arch

N\

design distributes the flow area horizontally, enabling it to be
installed with lower head room than a round pipe.

Reference specifications

ASTM A 929
AASHTO M246
ASTM A 742

Material Polymer Coated

AASHTO M245
ASTM A 762 & A 760

Pipe Polymer

AASHTO Section 12
ASTM A 796

Design Steel Pipe

AASHTO Section 26
ASTM A 798

Installation Steel Pipe

Structural Design

SmoothCor is lined with either 18 or 20 gage steel. Contech
has taken a conservative approach to the Height of Cover. The
maximum heights-of-cover are based on the shell thickness
with no additional structural allowance for the liner as provided
for in the AASHTO and ASTM design specifications. Using this
approach, the Height of Cover tables for 2 2/3" x 1/2" and
3"x1" steel corrugations can be used for SmoothCor.

16

Diameters

SmoothCor is available in diameters ranging from 18
inches to 66 inches in 2 2/3" x 1/2" corrugation. The 3" x 1"
corrugation is available in diameters of 48 inches to

126 inches.

Pipe-arch sizes range from 21" x 15" through 77" x 52" for
2 2/3" x 1/2" corrugations, and 53" x 41" through 137" x
87" for 3"'x1" corrugations.

Materials

SmoothCor is available with Dow's TRENCHCOAT®

that allows the engineer to design for long service life.
TRENCHCOAT is a tough, heavy-gage polymer film
laminated to both sides of the steel coil, providing a
barrier to corrosion and mild abrasion. TRENCHCOAT is
particularly effective for protection in corrosive soils.

Fittings

SmoothCor can be fabricated into any type of structure
including tees, elbows, laterals, catch basins, manifolds and
reducers. Pre-fabricated fittings are more economical and
have superior hydraulic characteristics when compared to
concrete structures.

Lockseam

Smooth Interior Liner

Retaining
Offset




QUICK STAB® Joint

Save Time and Money With Faster Pipe Bell and
Spigot Coupling

The Contech QUICK STAB Bell and Spigot joint speeds
installation of corrugated metal pipe (CMP), reducing your
costs. With the QUICK STAB coupling system, installation
of CMP storm sewers and culverts has never been easier
or faster.

The QUICK STAB joint creates a bell and spigot joining
system with the bell only 1-1/2” larger than the pipe’s O.D.
Assembled at the factory, the QUICK STAB bell is shipped
to the job site ready for installation. The only field operation
is placing a special fluted gasket onto the spigot end of the
pipe, applying lubricant and pushing it into the bell end of
the preceding pipe. Without bands, bolts and wrenches to
work and worry with, you can join pipe segments 50% to
90% faster—saving time, money and aggravation.

Soil Tight Joint

Contech’s QUICK STAB joint provides the same soil tightness
as conventional CMP bands. Each QUICK STAB joint uses

a double sealing fluted gasket to seal the spigot against the
bell. A flat gasket is installed at the plant between the pipe
and the corrugated end of the bell. With the deep bell, you
gain maximum soil tightness with minimal installation effort.

Wide Variety of Coatings and Materials

Plain galvanized
Aluminized Steel Type 2
Aluminum

Polymeric coated
Four Times Faster Installation Than Concrete

The QUICK STAB's bell and spigot joining system allows
pipe segments to be joined quicker than reinforced concrete
pipe. Next, add in Contech’s corrugated metal pipe’s
length advantage—each segment is four times longer than
standard concrete pipe lengths. That means fewer joints
and faster installation—up to four times faster! Plus, with
the bell only 1-1/2" larger than the pipe, trench excavation
is considerably less compared with concrete—again, saving
time and money.

The spigot and bell ends must be cleaned of any dirt or
debris prior to assembly. The fluted gasket shall be placed
in the first corrugation with the lower flute nearest the end
of the pipe. The bell & gasket shall be thoroughly lubed just

before stabbing in the bell. Do not place hands, fingers,

or any other body parts between bell and spigot during
assembly. If it is necessary to pull the joint apart, the bell,
spigot and gasket shall be inspected and cleaned of any dirt
or debris prior to re-stabbing.

Corrugated Metal Pipe Bell and Spigot
Joint Specification

The joints shall be of such design and the ends of the
corrugated metal pipe sections so formed that the pipe can
be laid together to make a continuous line of pipe. The joint
shall be made from the same material as the pipe and shall

prevent infiltration of the fill material.

Bell and Spigot Coupling System for CMP

Fluted Gasket with the Lower Flute Nearest to

QUICK STAB Bell the Pipe End

Pipe with Rerolled End

Corrugation to Engage Pipe End/‘)\ 125" 4;‘

Sleeve Lap is Skip

This Side is Welded

Assembled at

the Plant

with a gasket. / Fluted Gasket
—

\\W//\/

The Bell and Spigot joint is available on ULTRA FLO and
2-2/3" x1/2" corrugation in 15" through 60" diameter.

Stab
Direction



End Sections

Easily installed, easily maintained culvert end
treatments for corrugated metal pipe, reinforced
concrete pipe and HDPE Pipe

Contech End Sections provide a practical, economical and
hydraulically superior method of finishing a variety of culvert

materials.

The lightweight, flexible metal construction of Contech

End Sections creates an attractive, durable and erosion-
preventing treatment for all sizes of culvert inlets and
outlets. They can be used with corrugated metal pipe having
either annular or helical corrugations, and both reinforced
concrete and plastic pipes. End sections can be salvaged
when lengthening or relocating the culvert.

Standard End Sections are fabricated from pregalvanized
steel. For added corrosion resistance, Aluminized Type I
or Aluminum End Sections are available in smaller sizes.
Special End Sections for multiple pipe installations may be
available on a specific inquiry basis.

Better hydraulics

Flow characteristics are greatly improved by the exacting
design of Contech End Sections. Scour and sedimentation
conditions are improved, and headwater depth can be
better controlled. Culverts aligned with the stream flow and
finished with Contech End Sections generally require no
additional hydraulic controls.

Improved appearance

Contech End Sections blend well with the surroundings. The
tapered sides of an End Section merge with slope design to
improve roadside appearance. Unsightly weeds and debris
collection at the culvert end are reduced.

Economical installation

Lightweight equipment and simple crew instructions result
in smooth and easy installation. Contech End Sections are
easily joined to culvert barrels, forming a continuous, one-
piece structure. For easiest installation, End Sections should
be installed at the same time as the culvert. Installation is
completed by tamping soil around the End Section.

Low maintenance

Contech End Sections reduce maintenance expense because
their tapered design promotes easier mowing and snow
removal. There is no obstruction to hamper weed cutting.
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Notes for all End Sections:

1

. All three-piece bodies to have 12-gage sides and 10-gage center panels.

Multiple panel bodies to have lap seams which are to be tightly joined by
galvanized rivets or bolts.

. For 60" through 84" sizes, reinforced edges are supplemented with

stiffener angles. The angles are attached by galvanized nuts and bolts. For
the 66" and 72" equivalent round pipe-arch sizes, reinforced edges are
supplemented by angles. The angles are attached by galvanized nuts and
bolts.

. Angle reinforcements are placed under the center panel seams on the 66”

and 72" equivalent round pipe-arch sizes.

. Toe plate is available as an accessory, when specified on the order, and will

be same gage as the End Section.

. Stiffener angles, angle reinforcement, and toe plates are the same base

metal as end section body.

. End sections with 6:1 and 4:1 slopes are available in 12”

through 24” diameters.

. Actual dimensions may vary slightly.
. During manufacturing, a slight invert slope may result along the length of

the end section to be accommodated in the field.



End Sections for Round Pipe (2-2/3" x 1/2",3" x 1" and 5" x 1")

Approximate Dimensions, Inches

Pipe Diameter Gage A (+/-1") B (Max) H (Min) L (+/-2") W (+/-2") Overall Width
(Inches) (Inches) (Inches) (Inches) (Inches) (Inches) (+/- 4") (Inches)
12 16 6 6 6 21 24 36
15 16 7 8 6 26 30 44
18 16 8 10 6 31 36 52
21 16 9 12 6 36 42 60
24 16 10 13 6 41 48 68
30 14 12 16 8 51 60 84
36 14 14 19 9 60 72 100
42 12 16 22 1 69 84 116
48 12 18 27 12 78 90 126
54 12 18 30 12 84 102 138
60 12/10 18 33 12 87 114 150
66 12/10 18 36 12 87 120 156
72 12/10 18 39 12 87 126 162
78 12/10 18 42 12 87 132 168
84 12/10 18 45 12 87 138 174

End Sections for Pipe-Arch (2-2/3" x 1/2")

Approximate Dimensions, Inches @

Span/Rise Equiv. Round Gage A (+/-1) B (Max) H(+/-1") L(+/-2" W (+/-2") Overall Width
(Inches) (Inches) (Inches) (Inches) (Inches) (Inches) (+/- 4") (Inches)
17"x13" 15 16 7 9 6 19 30 44
21"x15" 18 16 7 10 6 23 36 50
24"x18" 21 16 8 12 6 28 42 58
28"x20" 24 16 9 14 6 32 48 66
35"x24” 30 14 10 16 6 39 60 80
42"x29" 36 14 12 18 8 46 75 99
49"x33" 42 12 13 21 9 53 85 111
57"x38" 48 12 18 26 12 63 90 126
64"x43" 54 12 18 30 12 70 102 138
71"x47" 60 12/10 18 33 12 77 114 150
77"x52" 66 12/10 18 36 12 77 126 162
83"x57" 72 12/10 18 39 12 77 138 174

End Sections for Pipe-Arch (3" x 1" and 5" x 1")

Approximate Dimensions, Inches 7

Span/Rise Equiv. Round Gage A (+/-1") B (Max) H(+/-1") W (+/-2") L(+/-2" Overall Width
(Inches) (Inches) (Inches) (Inches) (Inches) (Inches) (+/- 4") (Inches)
53"x41" 48 12 18 25 12 90 63 126
60"x46" 54 12 18 34 12 102 70 138
66"x51" 60 12/10 18 33 12 116 77 152
73"x55" 66 12/10 18 36 12 126 77 162
81"x59" 72 12/10 18 39 12 138 77 174
87"x63" 78 12/10 20 38 12 148 77 188
95"x67" 84 12/10 20 34 12 162 87 202
103"X71" 90 12/10 20 38 12 174 87 214
112"x75" 96 12/10 20 40 12 174 87 214
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Contech End Sections attach to corrugated metal pipe, reinforced concrete and plastic pipe.

Pipe To Which
End Section Is
End Of Pipe Attached

End Of Pipe

Dimple Band
Collar Bolted To
End Section With
3/8" Bolts

1/2" Threaded

Flat Strap
Rod

Connector

Strap Bolt

1/2" Threaded
Rod

Type1 Type 2 Type 5

Note: The Type 3 connection is not illustrated. This connection is a one-foot length of pipe attached to the end section.

-

End Section on Round C(SP End Sections are available for CSP Contech End Sedtions are often used Low-slope End Sections—Contech manufactures
Pipe-Arch on concrefe pipe. They can be used 4:1 and 6:1 low-slope End Sections for
on hoth the bell and spigot end. corrugated metal pipe. This photo shows the

optional field-attached safety bars.

Contech Engineered Solutions LLC is a leading provider of site solution products and services for the civil
engineering industry. Contech’s product portfolio includes bridges, drainage, retaining walls, sanitary
sewer, stormwater, erosion control, soil stabilization and wastewater products.

For more information, call one of Contech’s Regional Offices located in the following cities:

Ohio (Corporate Office) 513-645-7000
Colorado (Denver) 720-587-2700

Florida (Orlando) 321-348-3520

Maine (Scarborough) 207-885-9830
Maryland (Baltimore) 410-740-8490
Oregon (Portland) 503-258-3180

Texas (Dallas) 972-590-2000

Visit our web site: www.ContechES.com
800-338-1122

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS AN EXPRESSED WARRANTY OR AN IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. SEE THE CONTECH STANDARD CONDITIONS OF
SALE (VIEWABLE AT WWW.CONTECHES.COM/CQOS) FOR MORE INFORMATION.

g °
K

ENGINEERED SOLUTIONS
© 2014 Contech Engineered Solutions LLC
BRO-CMP-DESIGN 8/14 3M PDF All rights reserved. Printed in USA.



FGP-0001

"ULTIMATE” BYPASS

(FLAT GRATE STYLE)

GRATE

FEATURES

GASKET

STAINLESS STEEL
SUPPORT BASKET

Fossil Rock ™

ABSORBENT POUCHES

LINER

SUPPORT
BASKET

CATCH BASIN

DETAIL A
EXPLODED VIEW

NOTES:
1. Filter insert shall have a high flow bypass feature.
2. Filter support frame shall be constructed from stainless steel
Type 304.
3. Filter medium shall be Fossil Rock ™, installed and
FIoGard® FILTER maintained in accordance with manufacturer specifications.
-INSTALLED INTO CATCH BASIN- 4. Storage capacity reflects 80% of maximum solids collection

prior to impeding filtering bypass.

U.S. PATENT # 6,00,023 & 6,877,029

N\ FloGard®
Catch Basin Insert Filter

Oldcastle’

Stormwater Solutions
7921 Southpark Plaza, Suite 200 | Littleton, CO | 80120 | Ph: 800.579.8819 | oldcastlestormwater.com
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FGP-0001

"ULTIMATE” BYPASS FEATURE

(LOUVERS & OPENINGS)
SEE DETAIL C

A

|

DEPTH

|

DETAIL B
SECTION VIEW
FloGard® FILTER
-INSTALLED-

"ULTIMATE" BYPASS FEATURE
(LOUVERS & OPENINGS)

STANDARD = 20 INCHES
SHALLOW = 12 INCHES
*CUSTOM

U.S. PATENT # 6,00,023 & 6,877,029

DETAIL C
"ULTIMATE"
BYPASS FEATURES

* MANY OTHER STANDARD & CUSTOM SIZES & DEPTHS AVAILABLE UPON REQUEST.

SPECIFIER CHART

STANDARD & SHALLOW STANDARD DEPTH SHALLOW DEPTH
DEPTH -20 Inches- -12 Inches-
MODEL NO. (Data in these columes is the same for MODEL NO.
both STANDARD & SHALLOW versions)
STANDARD v 115 | rateop | ToTaL || Soups |FiLtErRep |  SHALLOW SOLIDS | FILTERED
DEPTH Inside | outsde | BYPASS || STORAGE | FLOW DEPTH STORAGE | FLOW
Dimension | Dimension | CAPACITY || CAPACITY CAPACITY
(inch xinch) | (inch x inch) | (cu. ft. / sec.) (cu. ft.) (cu. ft./sec.) (cu. ft.) (cu. ft./sec.)
FGP-12F 12X12 12X 14 2.8 0.3 0.4 FGP-12F8 .15 .25
FGP-1530F 15X 30 15X 35 6.9 23 1.6 FGP-1530F8 1.3 9
FGP-16F 16 X 16 16 X 19 4.7 0.8 0.7 FGP-16F8 .45 4
FGP-1624F 16 X 24 16 X 26 5.0 1.5 1.2 FGP-1624F8 .85 e
FGP-18F 18 X18 18 X 20 4.7 0.8 0.7 FGP-18F8 .45 4
FGP-1820F 16 X 19 18 X 21 5.9 21 14 FGP-1820F8 1.2 .8
FGP-1824F 16 X 22 18 X 24 5.0 1.5 1.2 FGP-1824F8 .85 a7
FGP-1836F 18 X 36 18 X 40 6.9 23 1.6 FGP-1836F8 1.3 9
FGP-2024F 18 X 22 20X 24 5.9 1.2 1.0 FGP-2024F8 7 .55
FGP-21F 22 X 22 22 X 24 6.1 2.2 1.5 FGP-21F8 1.25 .85
FGP-2142F 21 X40 24 X 40 9.1 43 24 FGP-2142F8 2.45 1.35
FGP-2148F 19 X 46 22 X 48 9.8 4.7 2.6 FGP-2148F8 2.7 1.5
FGP-24F 24 X 24 24 X 27 6.1 22 1.5 FGP-24F8 1.25 .85
FGP-2430F 24 X 30 26 X 30 7.0 2.8 1.8 FGP-2430F8 1.6 1.05
FGP-2436F 24 X 36 24 X 40 8.0 34 2.0 FGP-2436F8 1.95 1.15
FGP-2448F 24 X 48 26 X 48 9.3 4.4 24 FGP-2448F8 25 1.35
FGP-28F 28 X 28 32 X32 6.3 2.2 1.5 FGP-28F8 1.25 .85
FGP-2440F 24 X 36 28 X 40 8.3 4.2 23 FGP-2440F8 24 1.3
FGP-30F 30 X 30 30 X34 8.1 3.6 2.0 FGP-30F8 2.05 1.15
FGP-36F 36 X 36 36 X 40 9.1 4.6 2.4 FGP-36F8 2.65 1.35
FGP-3648F 36 X 48 40 X 48 11.5 6.8 3.2 FGP-3648F8 3.9 1.85
FGP-48F 48 X 48 48 X 54 13.2 9.5 3.9 FGP-48F8 5.45 2.25
FGP-SD24F 24 X 24 28 X 28 6.1 2.2 1.5 FGP-SD24F8 1.25 .85

In
Filtration

FloGard®
Catch Basin Insert Filter

Grated Inlet Style

Oldcastle’

Stormwater Solutions

7921 Southpark Plaza, Suite 200 | Littleton, CO | 80120 | Ph: 800.579.8819 | oldcastlestormwater.com
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4. Storage capacity reflects 80% of maximum solids collection

SECTION A-A

prior to impeding filtering bypass.

SIDE VIEW
SCALE: 1X

AN
o
8 FloGard® o MOUNTING BRACKET.
T FILTER FRAME. - -~
o \
O N
L 4 N\
[ <
/
A e
— EXPANSION
FILTER LINER & BOLT.
SUPPORT BASKET. DETAIL A
MOUNTING BRACKET & EXPANSION BOLTS
SEE NOTE 2
SCALE: 6X
RUBBER GASKETS. CURB
T - / OPENING.
FloGard® ——{—| —
CURB INLET FILTER
ASSEMBLY. ) //:‘\\ -
CATCH BASIN. —| |, "\ [
1 ) W
A \ '/ . A
SPECIFIER CHART . ///
Curb Opening| Storage Filtered Bypass * A \\\\ _-Z L. *
MODEL NO. Width Capacity | Flow Rate Flow Rate ! J - !
-W- -Cu.Ft.- | -GPM/CFS-| - GPM/CFS - i_ _i
FGP-24Cl 2.0' (24") .95 338/.75 2,513/5.6 7 - 2 K \' -
FGP-30CI 2.5' (30") 1.20 450/1.00 3,008 /6.7 T4
FGP-36CI 3.0' (36") 1.50 563/1.25 3,547 /7.9 FOSSIL ROCK™
FGP4201 | 35 (42) | 180 | 675/1.50 | 3.951/88 SECTION B-B ABSORBENT POUCH.
. w TOP VIEW
FGP-48Cl 4.0' (48" 2.10 768/1.76 4,445/9.9 SCALE: 1X
FGP-5.0CI 5.0' (60") 2.40 900/ 2.00 5,208/11.6
FGP-6.0CI 6.0' (72") 3.05 1,126 / 2.51 6,196 /13.8
FGP-7.0CI 7.0' (84") 3.65 1,350/ 3.01 7,139/15.9
FGP-8.0CI 8.0' (96") 4.25 1,676/ 3.51 8,082/ 18.0 FloGard® CURB INLET SEE DETAIL A
FGP-10.0CI | 10.0" (120") 4.85 1,800/ 4.01 9,833/21.9 FILTER ASSEMBLY.
FGP-12.0CI | 12.0' (144") 6.10 2,252 /5.02 11,764 /26.2 T \ = CURB
FGP-14.0Cl | 14.0' (168" | 7.30 |2,700/6.02| 13,515/30.1 4= OPENING
FGP-16.0CI | 16.0' (192") 8.55 |3.152/7.02| 15,446/34.4 - T T -
FGP-18.0CI | 18.0' (216") 9.45 3,490/7.78 | 17,152/38.2 .
FGP-21.0CI | 21.0' (252") 10.95 | 4,050/9.02 | 19,891/44.3 4 S
FGP-28.0Cl | 28.0 (336" 14.60 |5,400/12.03| 26,311/58.6 »
636) B 12.00
I
NOTES:
1. Filter insert shall have a high flow bypass feature. A\l, FILTER LINER &
% | SUPPORT BASKET.
2. Filter support frame shall be constructed from stainless steel
Type 304. .
CATCH —=—
3. Filter medium shall be Fossil Rock ™, installed and BASIN.
maintained in accordance with manufacturer specifications.

Filtration
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Table 4. Runoff Coefficients for an Intensity = 0.2 "/, for Urban Soil Types*

Impervious % A Soil B Soil C Sail D Soil
Rl =32 RI =56 RI =69 RI =75
0 (Natural) 0.06 0.14 0.23 0.28
5 0.10 0.18 0.26 0.31
10 0.14 0.22 0.29 0.34
15 0.19 0.26 0.33 0.37
20 (1-Acre) 0.23 0.30 0.36 0.40
25 0.27 0.33 0.39 0.43
30 0.31 0.37 0.43 0.47
35 0.35 0.41 0.46 0.50
40 (1/2-Acre) 0.40 0.45 0.50 0.53
45 0.44 0.48 0.53 0.56
50 (1/4-Acre) 0.48 0.52 0.56 0.59
55 0.52 0.56 0.60 0.62
60 0.56 0.60 0.63 0.65
65 (Condominiums) 0.61 0.64 0.66 0.68
70 0.65 0.67 0.70 0.71
75 (Mobilehomes) 0.69 0.71 0.73 0.74
80 (Apartments) 0.73 0.75 0.77 0.78
85 0.77 0.79 0.80 0.81
90 (Commercial) 0.82 0.82 0.83 0.84
95 0.86 0.86 0.87 0.87
100 0.90 0.90 0.90 0.90

*Complete District’s standards can be found in the Riverside County Flood Control Hydrology Manual




Worksheet 2

Design Procedure Form for Design Flow
Uniform Intensity Design Flow

Designer: Ryan Peng

Company: Huitt-Zollars

Date: o06/22/2020

Project: Mission at Ramona Industrial

Location: cCatch Basin #7

1. Determine Impervious Percentage

a. Determine total tributary area Atal = 0.78 acres (1)

b. Determine Impervious % i= -90 % (2)

2. Determine Runoff Coefficient Values
Use Table 4 and impervious % found in step 1

a. A Soil Runoff Coefficient C, = 3)
b. B Soil Runoff Coefficient Co = 82 (4)
c. C Soil Runoff Coefficient C. = (5)
d. D Soil Runoff Coefficient Cq = (6)

3. Determine the Area decimal fraction of each soil type
in tributary area

a. Area of A Soil / (1) = As = (7)

b. Area of B Soil / (1) = A, = 1 (8)

c. Area of C Soil / (1) = A; = (9)

d. Areaof D Soil / (1) = Ay = (10)
4. Determine Runoff Coefficient

a. C = (3X(7) + (4)x(8) + (5)x(9) + (6)x(10) = C= .82 (11)
5. Determine BMP Design flow

3
a.Qgup =CxIxA= (11)x0.2x (1) Qgup = 0.13 ];L (12)




Worksheet 2

Design Procedure Form for Design Flow
Uniform Intensity Design Flow

Designer: Ryan Peng

Company: Huitt-Zollars

Date: o06/22/2020

Project: Mission at Ramona Industrial

Location: catch Basin #8

1. Determine Impervious Percentage

a. Determine total tributary area Atal = 0.69 acres (1)

b. Determine Impervious % i= -90 % (2)

2. Determine Runoff Coefficient Values
Use Table 4 and impervious % found in step 1

a. A Soil Runoff Coefficient C, = 3)
b. B Soil Runoff Coefficient Co = 82 (4)
c. C Soil Runoff Coefficient C. = (5)
d. D Soil Runoff Coefficient Cq = (6)

3. Determine the Area decimal fraction of each soil type
in tributary area

a. Area of A Soil / (1) = As = (7)

b. Area of B Soil / (1) = A, = 1 (8)

c. Area of C Soil / (1) = A = 9)

d. Areaof D Soil / (1) = Ay = (10)
4. Determine Runoff Coefficient

a. C = (3X(7) + (4)x(8) + (5)x(9) + (6)x(10) = C= .82 (11)
5. Determine BMP Design flow

3
a.Qgup=CxIxA= (11)x0.2x (1) Qswp = 0.11 ];L (12)




Bio® Clean

A Forterra Company

Modular Wetlands” System Linear

A Stormwater Biofiltration Solution







OVERVIEW

The Bio Clean Modular Wetlands® System Linear (MWS 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 System Linear 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.

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.

Bio Clean understands this loss and has spent
years re-establishing nature's presence in urban
areas, and rejuvenating waterways with the

MWS Linear.

-

PERFORMANCE —

The Modular Wetlands® System Linear continues to outperform other treatment methods with
superior pollutant removal for TSS, heavy metals, nutrients, hydrocarbons, and bacteria. Since 2007
the MWS Linear 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 MWS Linear harnesses some of the same biological processes found in natural wetlands in
order to collect, transform, and remove even the most harmful pollutants.

REMOVAL REMOVAL REMOVAL REMOVAL

OF OF TOTAL OF OF TOTAL
DISSOLVED ZINC DISSOLVED PHOSPHORUS
ZINC COPPER

REMOVAL REMOVAL REMOVAL REMOVAL REMOVAL

OF OF TOTAL OF MOTOR
NITROGEN COPPER OlIL

OF ORTHO OF TSS
PHOSPHORUS

APPROVALS

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.

State of Washington

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/ft? loading rate. The highest performing
BMP on the market for all main pollutant categories.

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

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.

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.

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.

-

Texas Commission on
Environmental Quality

Atlanta Regional
Commission

N

X

ADVANTAGES

HORIZONTAL FLOW BIOFILTRATION
GREATER FILTER SURFACE AREA
PRETREATMENT CHAMBER
PATENTED PERIMETER VOID AREA

FLOW CONTROL
NO DEPRESSED PLANTER AREA

AUTO DRAINDOWN MEANS NO
MOSQUITO VECTOR



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

Figure 2,
Top View

@ PRETREATMENT @ BIOFILTRATION

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

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

=
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=
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—
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>
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>

PATENTED PERIMETER VOID AREA
* Vertically extends void area between the walls and
the WetlandMEDIA" on all four sides
*  Maximizes surface area of the media for higher
treatment capacity

PRE-FILTER BOXES
* Over 25 sq. ft. of surface area per box
» Utilizes BioMediaGREEN™ filter material
*  Removes over 80% of TSS and 90% of hydrocarbons
* Prevents pollutants that cause clogging from migrating

to the biofiltration chamber
WETLANDMEDIA

* Contains no organics and removes phosphorus
* Greater surface area and 48% void space

*  Maximum evapotranspiration

* High ion exchange capacity and lightweight

Curb Inlet

Pre-filter Boxes —— :

Individual Media Filters

S @ DISCHARGE

FLOW CONTROL
* 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 FILTER
* The draindown is an optional feature that
completely drains the pretreatment
chamber
*  Water that drains from the pretreatment
WetlandMEDIA" chamber between storm events will be

Flow Control
N Riser treated
BioMediaGREEN Draindown Line Outlet Pipe

Vertical Underdrain
Manifold

Box Housing




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.

ORIENTATIONS

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.

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.

BYPASS

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® System Linear
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 MWS Linear 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 MWS Linear 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®
System Linear 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

DVERT Trough

them over 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 system 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, and since it 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.

WETLANDMEDIA TREATMENT FLOW
MODEL # DIMENSIONS SURFACE AREA RATE

(sq. ft.) (cfs)

MWS-1-4-4 4" x 4 23 0.052
MWS-L-4-6 4'x 6 32 0.073
MWS-1-4-8 4'x 8 50 0.115
MWS-1-4-13 4" x 13" 63 0144
MWS5-1-4-15 4" x15 76 0175 MODULAR WETLANDS® SYSTEM LINEAR WITH URBANPOND™ PRESTORAGE
o In the example above, the Modular Wetlands® System Linear is installed downstream of the
MWS-L-4-17 4" x17 20 0.206 UrbanPond storage system. The MWS Linear is designed for the water quality volume and
will treat and discharge the required volume within local draindown time requirements. The
MWS-1-4-19 4'x19' 103 0.237 MWS Linear's unique horizontal flow design, gives it benefits no other biofilter has - the ability
to be placed downstream of detention ponds, extended dry detention basins,
MWS-1-4-21 4" x 27 17 0.268 underground storage systems and permeable paver reservoirs. The system's
horizontal flow configuration and built-in orifice control allows it to be installed
MWS-L-6-8 2o 64 0147 vvlth just 6 of fall between inlet and 'outle't pipe for a simple connection to
projects with shallow downstream tie-in points. UrbanPond i .
MWS-1-8-8 8 x 8 100 0.230 Single and Double Modules
DESIGN SUPPORT
MW5-1-8-12 8'x12 151 0.346 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
MWS-L-8-16 8'x16 201 0.462 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
MWS-1-8-20 9" x 21 252 0.577 savings with the MWS Linear, the only biofilter than can be used downstream of storage BMPs.
MWS--8-24 9" x 25 302 0.693
MWS-L-10-20 10'x 20' 302 0.693 ADVANTAGES

LOWER COST THAN FLOW-BASED DESIGN BUILT-IN ORIFICE CONTROL STRUCTURE

MEETS LID REQUIREMENTS WORKS WITH DEEP INSTALLATIONS




APPLICATIONS

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.

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

STREETS

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

COMMERCIAL
Compared to bioretention systems, the MWS

Linear can treat far more area in less space, meeting
treatment and volume control requirements.

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

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.

o ERT

MIXED USE

The MWS Linear 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

PLANT SELECTION

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 MWS Linear, 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.

INSTALLATION

The Modular Wetlands® System Linear 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.

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

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

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 boxes is required for long-term operation,
and there is absolutely no need to replace expensive
biofiltration media.
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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

-

-

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 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 aguatic 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,
salvents, 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.

¢ Polluted stormwater often
affects drinking water
sources. This, in turn, can

affect human health and
increase drinking water
treatment costs.
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Lawn care

Excess fertilizers
and pesticides &

applied to lawns

and gardens wash

off and pollute

streams. In sSe;pttmit 5
addition, yard A Y
clippings and Sy Leaking and
leaves can wash - poorly

into storm drains and contribute maintained
nutrients and organic matter to streams. septic

* Don’t overwater your lawn. Consider

systems release nutrients and
pathogens (bacteria and

Auto care

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 caron
your yard so the water Infiltrates into the
ground.

+ Repair leaks and dispose of used auto fluids
and batteries at designated drop-off or
recycling locations.
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Resideutial, laudseaping

Permeable Pavement—Traditional concrete and
asphalt don't allow water to soak into the ground.
Instead these surfaces rely on storm drains to
divert 1 ] water. Py ble p

systems allow rain and snowmelt to soak through,
decreasing stormwater runoff

Rain Barrels—You can
collect rainwater from

Pet waste rooftops in mosquito-

Pet waste can be E;w{ wm:;nem;';]he

3 alor source of ter can be used later on
lawn or garden areas.

bacteria and

?:?gz:fr\':at[l:;[s Rain Gardens and

Grassy Swales—Specially
designed areas planted

¢ When walking ==

using a soaker hose instead of a : % your pet, with native plants can provide natural places for
sprjrfk]er_ \gruses] that can be d?'g;d HE remember to pick up the rainwater to collect
y stormwater and discharged waste and dispose of it and soak into the
+ Use pesticides and fertilizers into nearby waterbodies. properly. Flushing pet ground. Rain from
sparingly. When use is necessary, use Pathogens can cause public waste is the best disposal rooftop areas or paved
these chemicals in the recommended  health problems and method. Leaving pet waste areas can be diverted

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 i~ "ndscaping projects.

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,

into these areas rather
than inte storm drains,

on the ground increases
public health risks by
allowing harmful bacteria
and nutrients to wash into
the storm drain and
eventually into local
waterbodies.

Vegetated Filter Strips—Fliter 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,

waterbodies.

# Report any chemical spill to the local
hazardous waste cleanup team.
They'll know the best way to keep
spills from harming the environment.

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

* 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,

Frasion controls that aren't maintained can cause

ssive amounts of sediment and debris to be
v __d 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,
especlally 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 ercsion. Overgrazed pastures can also
contribute excessive amounts of sediment to local waterbodies, Excess fertilizers and
pesticides can poison aguatic animals and lead to destructive algae blooms. Livestock in
streams can contaminate waterways with bacteria, making them unsafe for human contact.

Automotive

A
Facilit
+ Keep livestock away from streambanks and provide

them a water source away from waterbodies.

#+ 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.

Uncovered fueling stations allow spills to be
hed into storm drains, Cars waiting to be

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 soll disturbance.

# Plan and design skid trails, yard areas, and truck access roads to
minimize stream crossings and avoid disturbing the forest floor.

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

¢ Expedite revegetation of cleared areas.

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.

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

+ Install and maintain oil/water separators,




Help Protect Our Waterways!

Use tl

e guidelines

for Outdoor Cleaning Activities and V

ash Water Dispos

Did you know that disposing of
pollutants into the street, gutter,

storm drain or body of water is
PROHIBITED by law and can result

in stiff penalties?
Best Management Practices

Waste wash water from Mechanics, Plumbers,
Window/Power Washers, Carpet Cleaners, Car
Washing and Mobile Detailing activities may
contain significant quannues ol motor oil, prease,
chemicals, dirt, detergents, brake pad dust, lirter
and other materials.

Best Management Practices, or BMPs as they are
known, are guides to prevent pollutants from
entering the storm drains. Each of ws can do our
part to keep stormwater clean by using the
suggested BMPs below

Simple solutions for both
light and heavy duty jobs:

Do...consider dry cleaning methods first such
1s a mop, broom, rag or wire brush. Always keep
1 ~pl|] responsc kit on site

DO...pn pare the work area before power
cleaning by using sand bags, rubber mats, vacuum
booms, contamment pads or temporary berms to
II\L'L'l.‘ wash water away Irom the gutters and storm

.|F'.'.:I]'I\.

DO...mv vacuums or other machines to
remove and collect loose debris ar litter before

applying water.

Do...obtain the property owner's permission to
dispose of small amounts of power washing waste
water on to landscaped, gravel or unpaved
surfaces.

Do...check your local sanitary sewer agency's
policies on wash water disposal regulations before
disposing of wash water into the sewer.  (Sce list
on reverse side)

DO...I"L' aware that if discharging to landscape
areas, soapy wash water may damage landscaping,
Residual wash water may remain on paved
surfaces to evaporate. Sweep up solid residuals
and dispose of properly. Vacuum booms are
another option for capturing and collecting wash
water.

Do...check to see if local ordinances prevent
certain activities.

Do not let...wash or waste water from
sidewalk, plaza or building cleaning go into a
street or storm drain.

Report illegal storm drain disposal
Call Toll Free

1-800-506-2555

Using Cleaning Agents

Try using biodegradable/phosphate-free products.
They are easier on the environment, bur don't
confuse them with being toxic free. Soapy water
entering the storm drain system can impact the
delicate aquatic environment.

When cleaning surfaces with a high-pressure
washer nr steam cleaner, additional precautions
should be taken to prevent the discharge of
pollutants into the storm drain system. These
two methods surface cleaning can loosen
additional material that can contaminate local
waterways.

Think Water Conservation

Minimize water use by using high pressure, low
volume nozzles. Be sure to check all hoses for
leaks. Wateris a precious resource, don't let it flow
freely and be sure to shut it off in between uses.

Screening Wash Water

Conduct thorough dry cleanup before washing
exterior surfaces, such as buildings and decks
with loose paint, sidewalks or p|:1::| areas. K:_'t';\
debris from entering the storm dmin  after
cleaning by first passing the wash water through
1 “20 mesh” or finer screen to catch the solid

s, then dispose of the mesh in a refuse
container. Do not let the remaining wash water

enter a street, gutter or storm drain

Drain Inlet Protection &
Collection of Wash Water

* Prior to any washing, block all storm drains
with an impervious barrier such as sandbags
or berms, or seal the storm drain with plugs
or other appropriate materials.

*  (Create a containment area with berms and
traps or take advantage of a low spot to keep
wash water contained.

¢ Wash vehicles and equipment On grassy o
'_'I':I\'(‘.] arcas so |E}ill '|I\t‘ \’l':l.‘-}l water can 'iL‘(fi.‘
into the ground.

*  Pump or vacuum up all wash water in the
contained arca.

Concrete/Coring/Saw Cutting
and Dirilling Projects

Protect any down-gradient inlets by using dny
ictivity techniques whenever possible. If water is
used, minimize the amount of water used during
the coring/drilling or saw cutting process. Place a

105( '-:"l‘;"u]l’ |l'\‘] ms 1o

T of sandbags and/or
protect the storm drain inlet or watercourse. Use a
shovel or wet vacuum to remaove the residue from
the pavement. Do not wash residue or particulate
marter into a storm Lh’:iln iT1§L’l Or watercourse.



Helpful telephone numbers and links: Do you know where street flows actually go?

Stormwater Pollution

Riverside County Stormwater Protection Partners

IN THE DRAIN

ONLY RAIN

Unintentional spills by mobile service operators can flow into storm drains and pollute
our waterways. Avoid mishaps. Always have a Spill Response Kit on hand to clean up
unintentional spills. Only emergency Mechanical repairs should be done in City streets,
using drip pans for spills. Plumbing should be done on private property. Always store

" Fould k Storm drains are NOT connected to Sanitary sewer systems and
Wl Control Pistrg (951) 955-1200 / u s LU b S
o o ISR 'Vhat you should know for treatment plants!
1l | (931) D22-3105
(951) 769-8520 H
(909) 7959801 Outdoor Cleaning
(951) 244-2955 = oo
(760) 7700321 Activities and
(760) 398.4978 = =
(951) 7362447 Professional Mohile
760) 329-6411 = & , == ,
::an 251900 seW“:e P'“"“lers he primary purpose of storm drains is to carry rain water away from developed areas
(951) 765-2300 to prevent flooding. Pollutants discharged to storm drains are transported directly
:’ff‘l ::{1‘1;] into rivers, lakes and streams. Soaps, degreasers, automotive fluids, litter and a host of
(951) 674.3124 materials are washed off buildings, sidewalks, plazas and parking areas. Vehicles and
‘7;‘_"9: e equipment must be properly managed to prevent the pollution of local waterways.
(951) 672-6777
(951) 413-3000
(951) 304-2489
(951) 270-5607
(760) 346-0611
(760) 323-8299
City of Perns (951) 943-6100

of Rancho Mirage (760) 324-4511 chemicals in a leak-proof container and keep covered when not in use. Window/Power
i : ‘: i l" _ E“’}::: t*"j’:‘“::‘f Washing waste water shouldn't be released into the streets, but should be disposed of in
Cits o Terseeiils (951) 694-6444 a sanitary sewer, landscaped area or in the soil. Soiled Carpet Cleaning wash water
City of Wildomar (951) 677-7751 should be filtered before being discharged into the sanitary sewer. Dispose of all filter

REPORT ILLEGAL STORM DRAIN DISPOSAL debris properly. Car Washing/Detailing operators should wash cars on private property
LBOO{-EE%EZE&L ;dm‘:l us at Storm drain pollution prevention and use a regulated hose nozzle _fnr water flow control and runoff

B —p—[‘—". . -l information for: prevention. Capture fmd dlSPUSC nf‘w".mtu water and chcn.umls properly.

*  Riverside County Flood Control and Water Remember, storm drains are for receiving rain water runoff only.

Censervation District

www.reflood.org Car Washing / Mobile Detailers

S — Window and Carpet Cleaners REPORT ILLEGAL

+  California Storm Water Quality Association
T
WWW.CASCLOrg Power Washers S'"lnm DRAIN
= Stute Warer Resources Control Board ; (e i
Waterproofers / 't Sv nlsrnsm

www.waterboards.ca.gov
*  Power Washers of North America qulipl“i‘nt cle : sore 3
www.thepwna.org S o vt E 0 : = - -
- . and all mobile service providers 1-800 506 2939
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State Water Resources Control Board
Division of Water Quality
1001 | Street
Sacramento CA 95814
(916) 341-5455
www.swrcb.ca.gov/stormwtr/

Colorado River Basin Regional Water
Quality Control Board - Region 7
73-720 Fred Waring Drive, Suite 100
Palm Desert, CA 92260
(760) 346-7491
www.swrcb.ca.gov/~rwqcb7/

Santa Ana Regional Water
Quality Control Board - Region 8
3737 Main Street, Suite 500
Riverside, CA 92501-3348
(909) 782-4130
www.swrcb.ca.gov/~rwqcb8/

San Diego Regional Water
Quality Control Board - Region 9
9771 Clairemont Mesa Blvd., Suite A
San Diego, CA 92124
(858) 467-2952
WWW.swrcb.ca.gov/~rwqcb9/
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To report a hazardous materials spill,

5 " StomWater Polnion

Riverside County Hazardous Materials

Emergency Response Team
(909) 358-5055 8:00 a.m. —5:00 p.m.
(909) 358-5245 after 5:00 p.m.

What you should know for...

" GENERAL
CONSTRUCTION &
SITE SIIPEIWISIIIN

In an emergency call: 911

For recycling and hazardous waste
disposal, call:

(909) 358-5055

To report an illegal dumping or a
clogged storm drain, call:

1-800-506-2555

To order additional brochures or to obtain
information on other pollution prevention
activities, please call (909) 955-1200 or visit the
StormWater/CleanWater Protection Program
website at:

www.co.riverside.ca.us/depts/flood/waterquality
npdes.asp

— Practices (BMPs)
.

<

- Developers

o General Contractors

- Home Builders

- Construction Inspectors

2 Anyone in the construction
business

PROTECTION PROGRAM

The StormWater/CleanWater Protection Program
gratefully acknowledges the Santa Clara Valley
Nonpoint Pollution Control Program, Alameda
Countywide CleanWater Program and the City of
Los Angeles Stormwater Management Division for
information provided in this brochure.



What Should You Do?
Advance Planning to
Prevent Pollution

L) Remove existing vegetation only as
needed.

[l Schedule excavation, grading, and
paving operations for dry weather
periods, if possible.

L) Designate a specific area of the
construction site, well away from
storm drain inlets or watercourses,
for material storage and equipment
maintenance.

[_] Develop and implement an effective
combination of erosion and
sediment controls for the
construction site.

L] Practice source reduction by
ordering only the amount of
materials that are needed to finish
the project.

) Educate your employees and
subcontractors about stormwater
management requirements and
their pollution prevention
responsibilities.

] Control the amount of surface runoff
at the construction site by impeding
internally generated flows and using
berms or drainage ditches to direct
incoming offsite flows to go around
the site. Note: Consult local
drainage policies for more
information.

BEST MANAGEMENT PRACTICES

The following Best Management Practices (BMPs) can significantly reduce pollutant discharges from
your construction site. Compliance with stormwater regulations can be as simple as minimizing
stormwater contact with potential pollutants by providing covers and secondary containment for
construction materials, designating areas away from storm drain systems for storing equipment and
materials and implementing good housekeeping practices at the construction site.

[_) Protect all storm drain inlets and streams
located near the construction site to
prevent sediment-laden water from
entering the storm drain system.

[_) Limitaccess to and from the site. Stabilize
construction entrances/exits to minimize
the track out of dirt and mud onto adjacent
streets. Conduct frequent street
sweeping.

[_] Protect stockpiles and construction
materials from winds and rain by storing
them under a roof, secured impermeable
tarp or plastic sheeting.

[_) Avoid storing or stockpiling materials near
storm draininlets, gullies or streams.

[_) Phase grading operations to limit disturbed
areas and duration of exposure.

[_) Perform major maintenance and repairs
of vehicles and equipment offsite.

[_) Wash out concrete mixers only in
designated washout areas at the
construction site.

[_) Set-up and operate small concrete mixers
ontarps or heavy plastic drop cloths.

[_] Keep construction sites clean by
removing trash, debris, wastes, etc. on a
regular basis.

[_) Clean-up spills immediately using dry
clean-up methods (e.g., absorbent
materials such as cat litter, sand or rags
for liquid spills; sweeping for dry spills
such as cement, mortar or fertilizer) and
by removing the contaminated soil from
spillsondirtareas. .

[_) Prevent erosion by implementing any or a
combination of soil stabilization practices
such as mulching, surface roughening,
permanent or temporary seeding.

[_] Maintain all vehicles and equipment in
good working condition. Inspect frequently
for leaks, and repair promptly.

[_) Practice proper waste disposal. Many
construction materials and wastes,
including solvents, water-based paint,
vehicle fluids, broken asphalt and
concrete, wood, and cleared vegetation
can berecycled. Materials that cannot be
recycled must be taken to an appropriate
landfill or disposed of as hazardous
waste.

[_) Coveropen dumpsters with secured tarps
or plastic sheeting. Never clean out a
dumpster by washing it down on the
construction site.

[_) Arrange for an adequate debris disposal
schedule to insure that dumpsters do not
overflow.

GENERAL CONSTRUCTION ACTIVITIES STORMWATER PERMIT

The State Water Resources Control Board
(SWRCB) adopted a new Construction
Activities General Permit (WQ Order No. 99-
08DWQ) on August 19, 1999, superseding
the now expired SWRCB statewide General
Permit (WQ Order No. 92-08DWQ). This
permit is administered and enforced by the
SWRCB and the local Regional Water Quality
Control Boards (RWQCB). The updated
Construction Activities General Permit
establishes a number of new stormwater
management requirements for construction
site operator.

NOTE: Some construction activies
stormwater permits are issued on a regional
basis. Consult your local RWQCB to find out if
your project requires coverage under any of
these permits.

Frequently Asked Questions:

Does my construction site
require coverage under the
Construction Activities General
Permit?

Yes, if construction activity results in the
disturbance of five or more acres of total land
area or is part of a common plan of
development that results in the disturbance of
five or more acres.

How do | obtain coverage
under the Construction

Activities General Permit?
Obtain the permit package and submit the
completed Notice of Intent (NOI) form to the

(Construction Activities General Permit)

SWRCB prior to grading or disturbing soil at
the construction site. For ongoing
construction activity involving a change of
ownership, the new owner must submit a new
NOI within 30 days of the date of change of
ownership. The completed NOI along with the
required fee should be mailed to the SWRCB.

What must | do to comply with
the requirements of the
Construction Activities General
Permit?

@® Implement BMPs for non-stormwater
discharges year-round.

@ Prepare and implement a Stormwater
Pollution Prevention Plan (SWPPP) prior
to commencing construction activities.

@® Keep a copy of the SWPPP at the
construction site for the entire duration of
the project.

@ Calculate the anticipated stormwater run-
off.

@® Implement an effective combination of
erosion and sediment control on all soil
disturbed areas.

@® Conduct site inspections prior to
anticipated storm events, every 24-hours
during extended storm events, and after
actual storm event.

@ Perform repair and maintenance of BMPs
as soon as possible after storm events
depending upon worker safety.

@® Update the SWPPP as needed, to
manage pollutants or reflect changes in
site conditions.

@ Include description of post construction
BMPs at the construction site, including
parties responsible for long-term
maintenance.

NOTE: Please refer to the Construction
Activities General Permit for detailed
information. You may contact the SWRCB,
your local RWQCB, or visit the SWRCB
website at www.swrcb.ca.gov/stormwtr/ to
obtain a State Construction Activities
Stormwater General Permit packet.

How long is this Construction
Activities General Permit in
effect?

The Permit coverage stays in effect untilyou
submit a Notice of Termination (NOT) to the
SWRCB. For the purpose of submitting a
NOT, all soil disturbing activities have to be
completed and one of the three following
criteria has to be met:

1. Change of ownership;

2. A uniform vegetative cover with 70
percent coverage has been established;
or,

3. Equivalent stabilization measures such
as the use of reinforced channel liners,
soil cement, fiber matrices, geotextiles,
etc., have been employed.



For Information:

For more information on the General Industrial
Storm Water Permit contact:

State Water Resources Control Board (SWRCB)
(916) 657-1146 or www.swrcb.ca.gov/ or, at your
Regional Water Quality Control Board (RWQCB).

Santa Ana Region (8)
California Tower

3737 Main Street, Ste. 500
Riverside, CA 92501-3339
(909) 782-4130

San Diego Region (9)

9771 Clairemont Mesa Blvd., Ste. A
San Diego, CA 92124

(619) 467-2952

Colorado River Basin Region (7)
73-720 Fred Waring Dr., Ste. 100
Palm Desert, CA 92260

(760) 346-7491

SPILL RESPONSE AGENCY:

HAZ-MAT: (909) 358-5055
HAzARDOUS WASTE DISPOSAL: (909) 358-5055
RECYCLING INFORMATION: 1-800-366-SAVE
TO REPORT ILLEGAL DUMPING OR A CLOGGED
STORM DRAIN: 1-800-506-2555

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

= StormWater

o vV ATE

PROTECTION PROGRAM

Riverside County gratefully acknowledges the State
Water Quality Control Board and the American Public
Works Association, Storm Water Quality Task Force for
the information provided in this brochure.

DID YOU KNOW.. ..

YOUR FAcILITY MAY
NEED A STORM WATER
PERMIT?

Many industrial facilities
and manufacturing operations
must obtain coverage under the
Industrial Activities Storm Water
General Permit

FIND OUT
IF YOUR FACILITY
MUST OBTAIN A PERMIT

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.

In recent years, awareness of the need
to protect water quality has increased.
As a result, federal, state, and local
programs have been established to
reduce polluted stormwater discharges to
our waterways. The emphasis of these
programs is to prevent stormwater
pollution since it's much easier, and less
costly, than cleaning up “after the fact.”

National'Pollutant Discharge Elimination System (NPDES)

In 1987, the Federal Clean Water Act was amended to establish a framework for
regulating industrial stormwater discharges under the NPDES permit program. In
California, NPDES permits are issued by the State Water Resources Control Board
(SWRCB) and the nine (9) Regional Water Quality Control Boards (RWQCB). In
general, certain industrial facilities and manufacturing operations must obtain
coverage under the Industrial Activities Storm Water General Permit if the type of
facilities or operations falls into one of the several categories described in this
brochure.



How Do | Know If | Need A Permit?

Following are general descriptions of the
industry categories types that are regulated by the
Industrial Activities Storm Water General Permit.
Contact your local Region Water Quality Control
Board to determine if your facility/operation
requires coverage under the Permit.

-> Facilities such as cement manufacturing;
feedlots; fertilizer manufacturing; petroleum
refining; phosphate manufacturing; steam electric
power generation; coal mining; mineral mining
and processing; ore mining and dressing; and
asphaltemulsion;

-> Facilities classified as lumber and wood
products (except wood kitchen cabinets); pulp,
paper, and paperboard mills; chemical producers
(except some pharmaceutical and biological
products); petroleum and coal products; leather
production and products; stone, clay and glass
products; primary metal industries; fabricated
structural metal; ship and boat building and
repairing;

-> Active or inactive mining operations and
oil and gas exploration, production, processing, or
treatment operations;

-> Hazardous waste treatment, storage, or
disposal facilities;

-> Landfills, land application sites and open
dumps that receive or have received any industrial
waste; unless there is a new overlying land use
such as a golf course, park, etc., and there is no
discharge associated with the landfill;

-> Facilities involved in the recycling of
materials, including metal scrap yards, battery
reclaimers, salvage yards, and automobile
junkyards;

-> Steam electric power generating facilities,
facilities that generate steam for electric power by
combustion;

-> Transportation facilities that have vehicle
maintenance shops, fueling facilities, equipment
cleaning operations, or airport deicing operations.
This includes school bus maintenance facilities
operated by a school district;

-> Sewage treatment facilities;

-> Facilities that have areas where material
handling equipment or activities, raw materials,
intermediate products, final products, waste
materials, by-products, or industrial machinery
are exposed to storm water.

What are the requirements of the
Industrial Activities Storm Water General Permit?

The basic requirements of the Permit are:

1. The facility must eliminate any non-stormwater discharges or obtain a separate permit for such

discharges.

2. The facility must develop and implement a Storm Water Pollution Prevention Plan (SWPPP). The
SWPPP must identify sources of pollutants that may be exposed to stormwater. Once the sources of
pollutants have been identified, the facility operator must develop and implement Best Management
Practices (BMPs) to minimize or prevent polluted runoff.

Guidance in preparing a SWPPP is available from a document prepared by the California Storm Water
Quality Task Force called the California Storm Water Best Management Practice Handbook.

3. The facility must develop and implement a Monitoring Program that includes conducting visual
observations and collecting samples of the facility’s storm water discharges associated with industrial
activity. The General Permitrequires that the analysis be conducted by a laboratory that is certified by the

State of California.

4. The facility must submit to the Regional Board, every July 1, an annual report that includes the results of

its monitoring program.

How do | obtain coverage under the

Industrial Activities Storm Water General Permit?

Obtain a permit application package from your local Regional Water Quality Control Board listed on the back
of this brochure or the State Water Resources Control Board (SWRCB). Submita completed Notice of Intent
(NOI) form, site map and the appropriate fee ($250 or $500) to the SWRCB. Facilities must submit an NOI
thirty (30) days prior to beginning operation. Once you submit the NOI, the State Board will send you a letter
acknowledging receipt of your NOI and will assign your facility a waste discharge identification number (WDID
No.). You will also receive an annual fee billing. These billings should roughly coincide with the date the State

Board processed your original NOI submittal.

A Non-Storm Water Discharge is... any
discharge to a storm drain system that is not
composed entirely of storm water. The following
non-storm water discharges are authorized by the
General Permit: fire hydrant flushing; potable
water sources, including potable water related to
the operation, maintenance, or testing of potable
water systems; drinking fountain water;
atmospheric condensates including refrigeration,
air conditioning, and compressor condensate;
irrigation drainage; landscape watering; springs;
non-contaminated ground water; foundation or
footing drainage; and sea water infiltration where
the sea waters are discharged back into the sea
water source.

A BMP is ... a technique, process, activity,
or structure used to reduce the pollutant content of
a storm water discharge. BMPs may include
simple, non-structural methods such as good
housekeeping, staff training and preventive
maintenance. Additionally, BMPs may include
structural modifications such as the installation of
berms, canopies or treatment control (e.g. setting
basins, oil/water separators, etc.)

coverage, and, up to $10,000 per day, per violation plus $10 per gallon of discharge in excess of 1,000 gallons.



The Updated Model Water Eff1c1ent Landscape Ordmance

CALIFORNIA DEPARTMENT OF WATER RESOURCES

Landscapes are essential to the quality of life in California. They provide areas
for recreation, enhance the environment, clean the air and water, prevent
erosion, offer fire protection and replace ecosystems lost to development.

California’s economic prosperity and environmental quality are dependant on
an adequate supply of water for beneficial uses. In California, about half of the
urban water used is for landscape irrigation. Ensuring efficient landscapes

in new developments and reducing water waste in existing landscapes are the
most cost-effective ways to stretch our limited water supplies and ensure that
we continue to have sufficient water for California to prosper.

The Water Conservation in Landscaping Act of 2006 (Assembly Bill 1881, Laird)
requires cities, counties, and charter cities and charter counties, to adopt
landscape water conservation ordinances by January 1, 2010. Pursuant to this
law, the Department of Water Resources (DWR) has prepared a Model Water
Efficient Landscape Ordinance (Model Ordinance) for use by local agencies.
The Model Ordinance was approved by the Office of Administrative Law on
September 10, 2009. The Model Ordinance became effective on September 10.

All local agencies must adopt a water efficient landscape ordinance by
January 1, 2010. The local agencies may adopt the state Model Ordinance,
or craft an ordinance to fit local conditions. In addition, several local agencies
may collaborate and craft a region-wide ordinance. In any case, the adopted
ordinance must be as effective as the Model Ordinance in regard to water
conservation.

For more information, please visit our web site at
http://www.water.ca.gov/wateruseefficiency/landscapeordinance/

DWR October 2009



Model Water Efficient Landscape Ordinance
CALIFORNIA DEPARTMENT OF WATER RESOURCES

Important points
to consider...

Water purveyors have an important role.

The enabling statute was directed to local agencies that make land use decisions and approve land development.
Active participation by water purveyors can make the implementation, enforcement and follow-up actions of an
ordinance more effective.

Most new and rehabilitated landscapes are subject to a water efficient landscape ordinance. Public landscapes and private
development projects including developer installed single family and multi-family residential landscapes with at least
2500 sq. ft. of landscape area are subject to the Model Ordinance .

Homeowner provided landscaping at single family and multi-family homes are subject to the Model Ordinance if the
landscape area is at least 5000 sq. ft

Existing landscapes are also subject to the Model Ordinance.

Water waste is common in landscapes that are poorly designed or not well maintained. Water waste (from runoff,
overspray, low head drainage, leaks and excessive amounts of applied irrigation water in landscapes is prohibited by
Section 2, Article X of the California Constitution.

Any landscape installed prior to January 1, 2010, that is at least one acre in size may be subject to irrigation audits, irrigation
surveys or water use analysis programs for evaluating irrigation system performance and adherence to the Maximum
Applied Water Allowance as defined in the 1992 Model Ordinance with an Evapotranspiration Adjustment Factor (ETAF)

of 0.8. Local agencies and water purveyors (designated by the local agency) may institute these or other programs to
increase efficiency in existing landscapes.

All new landscapes will be assigned a water budget.

The water budget approach is a provision in the statute that ensures a landscape is allowed sufficient water. There are
two water budgets in the Model Ordinance; the Maximum Applied Water Allowance (MAWA) and the Estimated Total
Water Use (ETWU).

The MAWA, is the water budget used for compliance and is an annual water allowance based on landscape area, local
evapotranspiration and ETAF of 0.7. The ETWU is an annual water use estimation for design purposes and is based on
the water needs of the plants actually chosen for a given landscape. The ETWU may not exceed the MAWA.

Water efficient landscapes offer multiple benefits.

Water efficient landscapes will stretch our limited water supplies. Other benefits include reduced irrigation runoff,
reduced pollution of waterways, less property damage, less green waste, increased drought resistance and a smaller
carbon footprint.

The Department of Water Resources will offer technical assistance.

The Department plans to offer a series of workshops, publications and other assistance for successful adoption and
implementation of the Model Ordinance or local water efficient landscape ordinances. Information regarding these
resources may be found on the DWR website: http://www.water.ca.gov/wateruseefficiency/landscapeordinance/
Questions on the Model Ordinance may be sent by e-mail to DWR staff at: mweo@water.ca.gov.



@ AUTOMOBILE PARKING

The activities outlined in this fact
sheet target the following

Parked automobiles may contribute pollutants to the storm pollutants:

drain because poorly maintained vehicles may leak fluids Sediment X
containing hydrocarbons, metals, and other pollutants. In Nutrients

addition, heavily soiled automobiles may drop clods of dirt Bacteria

onto the parking surface, contributing to the sediment load I\F/Iizatlglsng Agents X
when runoff is present. During rain events, or wash-down Hydrocarbons X
activities, the pollutants may be carried into the storm drain Hazardous Materials X
system. The pollution prevention activities outlined in this Pesticides and

fact sheets are used to prevent the discharge of pollutants to Herbicides

the storm drain system. Other

Think before parking your car. Remember - The ocean starts at your front door.

Required Activities

e If required, vehicles have to be removed from the street during designated street
sweeping/cleaning times.

e If the automobile is leaking, place a pan or similar collection device under the
automobile, until such time as the leak may be repaired.

e Use dry cleaning methods to remove any materials deposited by vehicles (e.g.
adsorbents for fluid leaks, sweeping for soil clod deposits).

Recommended Activities

e Park automobiles over permeable surfaces (e.g. gravel, or porous cement).
e Limit vehicle parking to covered areas.

e Perform routine maintenance to minimize fluid leaks, and maximize fuel
efficiency.

For additional information contact:

County of Orange, OC Watershed

Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL
or visit our website at: www.ocwatersheds.com




R-8
WATER CONSERVATION

Excessive %rrigz‘ation and/ or the overuse of water is often  [Tha activities outlined in this fact
the most significant factor in transporting pollutants to sheet target the following
the storm drain system. Pollutants from a wide variety of | pollutants:
sources including automobile repair and maintenance, Sediment X
automobile washing, automobile parking, home and Nutrients X
. . . Bacteria X
garden care activities and pet care may dissolve in the .
. . Foaming Agents X
water and be transported to the storm drain. In addition, "o X
particles and materials coated with fertilizers and Hydrocarbons X
pesticides may be suspended in the flow and be Hazardous Materials X
transported to the storm drain. Pesticides and X
Herbicides
Hosing off outside areas to wash them down not only Other X

consumes large quantities of water, but also transports any pollutants, sediments, and
waste to the storm drain system. The pollution prevention activities outlined in this fact
sheets are used to prevent the discharge of pollutants to the storm drain system.

Think before using water. Remember - The ocean starts at your front door.

Required Activities

e Irrigation systems must be properly adjusted to reflect seasonal water needs.
¢ Do not hose off outside surfaces to clean, sweep with a broom instead.

Recommended Activities

¢ Fix any leaking faucets and eliminate unnecessary water sources.
e Use xeroscaping and drought tolerant landscaping to reduce the watering needs.

¢ Do not over watering lawns or gardens. Over watering wastes water and
promotes diseases.

e Use a bucket to re-soak sponges/rags while washing automobiles and other
items outdoors. Use hose only for rinsing.

e Wash automobiles at a commercial car wash employing water recycling.

For additional information contact:

County of Orange, OC Watershed

Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL
or visit our website at: www.ocwatersheds.com
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LANDSCAPE MAINTENANCE

The model procedures described below focus on minimizing the discharge of
pesticides and fertilizers, landscape waste, trash, debris, and other pollutants to the
storm drain system and receiving waters. Landscape maintenance practices may
involve one or more of the following activities:

1. Mowing, Trimming/Weeding, and Planting

2. Irrigation

3. Fertilizer and Pesticide Management

4. Managing Landscape Waste

5. Erosion Control

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures. Implementation of
these measures may be more effeclive and reduce or eliminate the need to implement other more complicated or
costly procedures. Possible pollution prevention measures for landscape maintenance include:

. Implement an integrated pest management (IPM) program. IPM is a sustainable approach to
managing pests by combining biological, cultural, physical, and chemical tools. Refer to Appendix
D, Fertilizer and Pesticide Management Guidance for further details.

. Choose low waler using flowers, trees, shrubs, and groundcover.
. Appropriate maintenance {i.e. properly timed fertilizing, weeding, pest control, and pruning} will
preserve the landscapes water efficiency.
. Once per year, educate municipal staff on pollution prevention measures.
MODEL PROCEDURES:

1. Mowing, Trimming/Weeding, and Planting

Mowing, v" Whenever possible, use mechanical methods of vegetation removal rather
Trimming/Weeding than applying herbicides. Use hand weeding where practica.

FP_2 Landscape-field 1 1118102



Planting

2.  Irrigation

FP_2 Landscape-figld

FP-2

v" When conducting mechanical or manual weed control, avoid loosening the
soil, which could erode into streams or storm drains,

v’ Use coarse textured mulches or geotextiles to suppress weed growth and
reduce the use of herbicides.

v" Do not blow or rake leaves, etc. inlo the street or place yard waste in gutters
or on dirt shoulders. Sweep up any leaves, litter or residue in gutiers or on
street.

v’ Collect lawn and garden clippings, pruning waste, tree fimmings, and
weeds. Chip if necessary, and compost or dispose of at a landfill (see wasle
management section of this procedure sheet).

v Place temporarily slockpiled material away from walercourses, and berm or
cover stockpiles to prevent material releases to storm drains.

v Where feasible, retain and/or plant selected native vegelation whose
features are determined to be beneficial. Native vegetation usually requires
less maintenance (e.g., irrigation, fertilizer) than planting ornamental
vegelation,

v When planting or replanting consider using low water use groundcavers.
OPTIONAL:
» Careful soil mixing and layering techniques using a topseil mix or composted

organic material can be used as an effective measure to reduce herbicide
use and watering.

v Utilize water delivery rates that do not exceed the infiltration rate of the soil.

v’ Use timers appropriately or a drip system to prevent runoff and then only
irrigate as much as is needed.

v Inspect irrigation system periodically to ensure that the right amount of waler
is being applied and that excessive runoffis not occurring. Minimize excess
walering, and repair leaks in the irrigalion system as soon as they are
observed.

v Where praclical, use automatic timers to minimize runoff.

v’ Use popup sprinkler heads in areas with a lot of activity or where there is a
chance the pipes may be broken. Consider the use of mechanisms that
reduce waler flow to sprinkler heads if broken.

¥ If re-claimed water is used for irrigation, ensure that there is no runoff from
the landscaped area(s).

¥ |f bailing of muddy water is required (e.g. when repairing a water line leak),
do not put it in the storm drain; pour over landscaped areas.

2 1118102
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3.  Fertilizer and Pesticide Management

Usage

Scheduling

FP_2 Landscape-field

v Ulilize a comprehensive management system that incorporales integrated
pest management techniques.

v Fallow all federal, state, and local laws and regulations goveming the use,
storage, and disposal of fertilizers and pesticides and training of applicators
and pest contro! advisors.

v’ Educate and train employees on use of pesticides and in pesticide
application techniques to prevent pollution.

v Pesticide application must be under the supervision of a California qualified
pesticide applicator.

v When applicable use the least toxic pesticides that will do the job. Avoid use
of copper-based pesticides if possible.

v" Do not mix or prepare pesticides or fertilizers for application near storm
drains.

v Prepare the minimum amount of pesticide needed for the job and use the
lowest rale that will effectively control the pest.

v" Employ techniques to minimize off-target application (e.g. spray drift) of
pesticides, including consideration of alternative application techniques,

v Calibrate ferfilizer and pesticide application equipment to avoid excessive
application.

v Periodically test soils for determining proper fertilizer use.

v Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before
applying irrigation water.

v’ Inspect pesticideffertilizer equipment and transportation vehicles daily.

v Refer to Appendix D for further guidance on Ferlilizer and Pesticide
management

OPTIONAL:

e Work fertilizers inlo the soil rather than dumping or broadcasting them onto
the surface.

» Use beneficial insects where possible to control pests (green lacewings,
ladybugs, praying mantis, ground beetles, parasitic nematodes,
trichogramma wasps, seedhead weevils, and spiders prey on detrimental
pest species).

o Use slow release fertilizers whenever possible to minimize leaching.

v Do not use pesticides if rain is expected within 24 hours.
v Apply pesticides only when wind speeds are low (less than 5 mph).
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Disposal

FP-2

v Purchase only the amount of pesticide that you can reasonably use in a
given time period (month or year depending on the product).

v Triple rinse containers, and use rinse water as product. Dispose of unused
pesticide as hazardous wasle.

v Dispose of empty pesticide containers according {o the instructions on the
container label.

4. Managing Landscape Waste

Also see Waste Handling
and Disposal procedure
sheet

5. Erosion Control

v" Compost leaves, slicks, or other collected vegelation or dispose of at a
permitted landfill. Do nol dispose of collected vegetation into waterways or
storm drainage systems.

v Place temporarily stockpiled material away from watercourses and storm
drain inlets, and berm or cover stockpiles to prevent material releases fo the
storm drain system.

v’ Reduce the use of high nitrogen fertilizers that produce excess growth
requiring more frequent mawing or trimming.

v’ Inspection of drainage facilities should be conducted 1o detect illegal
dumping of clippings/cuttings in or near these facilities. Materials found
should be picked up and propery disposed of.

¥ Landscape wasles in and around storm drain inlets should be avoided by
either using bagging equipment or by manually picking up the material.

v’ Maintain vegetative cover on medians and embankments to prevent soil
erosion. Apply mulch or leave clippings to serve as additional cover for soil
stabilization and 1o reduce the velocity of storm water runoff.

Also see Waste Handling
and Disposal procedure ¥ Minimize the use of disking as a means of vegetation management because
sheet the practice may result in erodable barren soil.

v Confine excavated materials lo pervious surfaces away from storm drain
inlets, sidewalks, pavement, and dilches. Material must be covered if rain is
expected.

LIMITATIONS:

Alternative pest/weed controls may not be available, suitable, or effective in every case.

FP_2 landscape-field
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IC7. LANDSCAPE MAINTENANCE
MINIMUM BEST MANAGEMENT PRACTICES
lution Prevention/Good H keepin

«  Propery store and dispose of gardening wasies.

A BMP is a technique, measure or structural control thatis | =  Use mulch or other erasion control measures on
used for a given set of conditions to improve the quality of exposed soils.

the stormwater runoff in a cost effective manner’. The e  Properly manage irrigation and runoff.
minimum required BMPs for this activity are outlined inthe | «  propery store and dispose of chemicals.

box to the right. Implementation of pollution
prevention/good housekeeping measures may reduce or
eliminate the need to implement other more costly or ) )
complicated procedures. Proper employee training iskey | Stenci slorm drains

Best Management Practices (BMPs)

e  Properly manage pesticide and herbicide use.
¢  Propery manage fertilizer use.

to the success of BMP implementation. Training
o  Train employees on these BMPs, storm water
The BMPs outlined in this fact sheet target the following discharge prohibitions, and wastewater discharge
pollutants: requirements.
= Provide on-going employee training in poliution
Targeted Constituents pravention.
Sediment X
Nufrients
Floatable Materials X
Metals
Bacteria X
Oil & Grease
Organics & Toxicants
Pesticides X
Oxygen Demanding X

Provided below are specific procedures associated with each of the minimum BMPs along with procedures for
additional BMPs that should be considered if this activity takes place at a facility localed near a sensitive

waterbody. In order to meet the requirements for medium and high priority facilities, the ownersfoperators must
select, install and maintain appropriate BMPs on site. Since the selection of the appropriale BMPs Is a site-
specific process, the types and numbers of additional BMPs will vary for each facility.

1. Take steps to reduce landscape maintenance requirements.
» Where feasible, relain and/or plant native vegetation with fealures that are determined to be
beneficial. Native vegetation usually requires less maintenance than planting new vegetation.
¢ When planting or replanting consider using low water use flowers, trees, shrubs, and groundcovers.
o Consider alternative landscaping techniques such as naturescaping and xeriscaping,
2. Properly store and dispose of gardening wastes.
» Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage at a permitted
landfill or by composting.
¢ Do not dispose of gardening wasles in streets, waterways, or storm drainage systems.

¢ Place temporarily stockpiled material away from watercourses and storm drain inlets, and berm
andforcover.

3. Usemuich or other erosion control measures on exposed soils.

TEPA" Preliminary Dala Summary of Urban Slormwater Best Managem ent Praclices”
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4. Properly manage irrigation and runoff,

Irrigale slowly or pulse irrigate so the infiltration rate of the soil is not exc eeded.

Inspect irrigation system regularly for leaks and to ensure that excessive runoff is not occurring.

If re-claimed water is used for irrigation, ensure that there is no runoff from the landscaped area(s).
If bailing of muddy water is required (e.g. when repairing a water line leak), do not put it in the storm
drain; pour over landscaped areas.

Use automatic timers to minimize runoff.

Use popup sprinkler heads in areas with a lot of activity or where pipes may be breken. Consider
the use of mechanisms that reduce water flow to broken sprinkler heads.

5. Properly store and dispose of chemicals.

Implement storage requirements for peslicide products with guidance from the local fire department
andfor County Agricultural Commissioner.

Provide secondary containment for chemical storage.

Dispose of empty containers according to the instructions on the container label.

Triple rinse containers and use rinse water as product.

6. Properly manage pesticlde and herbicide use,

Follow all federal, state, and local laws and regulations governing the use, storage, and disposal of
pesticides and herbicides and training of applicators and pest control advisors.

Follow manufacturers’ recommendations and label directions.

Use pesticides only if there is an actual pest problem {not on a regular preventative schedule),
When applicable use less toxic pesticides that will do the job. Avoid use of copper-based pesticides
if possible. Use ihe minimum amount of chemicals needed for the job.

Do not apply pesticides if rain is expected or if wind speeds are above 5 mph.

Do not mix or prepare pesticides for application near storm drains. Prepare the minimum amount of
pesticide needed for the job and use the lowest rale that will efiectively control the targeted pest.
Whenever possible, use mechanical methods of vegetation removal rather than applying herbicides.
Use hand weeding where practical.

Do not apply any chemicals directly to surface walers, unless the application is approved and
permitted by the state. Do not spray pesticides within 100 feet of open walers.

Employ techniques lo minimize off-target application (e.g. spray drift) of pesficides, including
consideration of allernative application technigues.

When conducting mechanical or manual weed control, avoid loosening the soil, which could lead to
erosion.

Purchase only the amount of pesticide that you can reasonably use in a given time period.

Careful soil mixing and layering techniques using a lopsail mix or composted organic material can
be used as an effeclive measure to reduce herbicide use and watering.

7. Properly managefertilizer use.

1C7 Landscape Maintenance

Follow all federal, state, and local laws and regulations governing the use, storage, and disposal of
ferilizers.

Follow manufacturers’ recommendations and label directions.

Employ technigues to minimize off-target application {e.g. spray drift) of fertilizer, including
consideration of alternative application techniques. Calibrate fertifizer distribuiors to avoid
excessive application.

Periodically test soils for defermining proper fertilizer use.

Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.
Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before applying irrigation
waler,

Use slow release fertilizers whenever possible to minimize leaching
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8. Incorporate the following integrated pest management techniques where appropriate:

Training

Mulching can be used to prevent weeds where turf is absent.

Remove insects by hand and place in soapy water or vegetable oil. Alternatively, remove insects
with water or vacuum them off the plants.

Use species-specific traps (e.g. pheromone-based traps or colored sticky cards).

Sprinkle the ground surface with abrasive diatomaceous earth to prevent infestations by soft-bodied
insects and slugs. Slugs also can be trapped in small cups filled with beer that are set in the ground
s0 the slugs can get in easily.

In cases where microscopic parasites, such as bacteria and fungi, are causing damage to plants,
the affected plant malerial can be removed and disposed of (pruning equipment should be
disinfected with bleach to prevent spreading the disease organism).

Small mammals and birds can be excluded using fences, netting, and tree trunk guards.

Promote beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis,
ground beelles, parasitic nematodes, trichogramma wasps, seedhead weevils, and spiders that
prey on delrimental pest species.

1. Traln employees on these BMPs, storm water discharge prohibitions, and wastewater discharge
requirements.

=L M

Educate and train employees on the use of pesticides and pesticide application technigues.
Only employees properly trained to use pesticides can apply them.

Train and encourage employees to use integrated pest management techniques.

Train employees on proper spill containment and cleanup.

Establish training that provides employees with the proper tools and knowledge to immediately
begin cleaning up a spill.

Ensure that employees are familiar with the site's spill conirol plan andfor proper spill cleanup
procedures.

BMP IC17 discusses Spill Prevention and Control in detail.

5. Establish aregular fraining schedule, train all new employees, and conduct annual refresher
fraining.
6. Useatraining log or similar method to document training.

Slencll storm drains

Storm drain system signs act as highly visible source controls that are typically stenciled directly adjacent to
storm drain inlets. Stencils should read “No Dumping Drains to Ocean”.

References

California Storm Water Best Management Practice Handbook. Industrial and Commercial. 2003.
www.cabmphandbooks.com

California Storm Waler Best Management Practice Handbooks. Industrial/Commercial Best Management
Practice Handbook. Prepared by Camp Dresser& McKee, Larry Walker Associates, Uribe and Associates,
Resources Planning Associates for Stormwater Quality Task Force, March 1993.

King County Stormwater Pollution Control Manual. Best Management Practices for Businesses. King County
Surface Water Management. July 1995. On-line: htip:/fdnr.metroke.goviwir/dss/spcm.htm

Stormwater Management Manual for Western Washington. Volume IV Source Control BMPs. Prepared by
Washington State Department of Ecology Water Quality Program. Publication No. 99-14. August 2001.
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Water Quality Handbook for Nurseries. Oklahoma Cooperative Extension Service. Division of Agricultural
Sciences and Natural Resources, Oklahoma State University. E-951. September 1999,

For additional information contact:

County of Orange

Watershed & Coastal Resources
Stormwater Program
(714)567-6363

or visit our website al;

www .ocwalersheds com
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MATERIAL LOADING AND
UNLOADING

The loading/unloading of materials usually takes place outside; therefore, materials
spilled, leaked, or lost during loading/unloading have the potential to collect in the
soil or on other surfaces and be carried away by runoff or when the area is cleaned.
Additionally, rainfall may wash pollutants from machinery used to unload or move
materials. Material loading and unloading involves the following activities:

POLLUTION PREVENTION:

Poltution prevention measures have been considered and incorporated in the model procedures. Implementation of
these measures may be more effeclive and reduce or eliminate the need to implement other more complicated or
costly procedures. Possible pollution prevention measures for material loading and unloading include:

. Check loading and unloading equipment regularly for leaks.
. Cover loading docks.

. Once per year, educate municipal staff on pollution prevention measures.

MODEL PROCEDURES:

General Guidelines v Regularly clean work areas to remove materials such as debris,
sandblasting material, etc.

v’ Design loading/unloading area to prevent stormwater runon that would
include grading or berming the area, and positioning roof downspouts so
they direct stormwaler away from loading/unloading areas.

v Use overhangs or door skirts that enclose the trailer.

¥ Park tank trucks or delivery vehicles so that spills or leaks can be
contained.

v’ Avoid loading and exposing materials during rain events unless the loading
dock is covered and protected from rain. A seal or door skirl between the
trailer and the building may also prevent exposure lo rain.

v’ Shipboard cooling and process water discharges should be directed to
minimize contact with spent abrasives, paint, and other debris.
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Tank truck transfers

Spill Control

Also see Spill Prevention and
Control procedures sheet

Training

Inspection

Also see Spill Prevention and
Conlrol procedures sheet

FF-6

v’ The area where the Iransfer takes place should be paved. If the liquid is
reactive with the asphalt, Portland cement should be used to pave the area.

v Transfer area should be designed to prevent runon of stormwater from
adjacent areas. Sloping the pad and using a berm around the uphill side of
the transfer area should reduce runon.

v Transfer area should be designed to prevent runoff of spilled fiquids from the
area. Sloping the area fo a drain should prevent runoff. The drain should be
connected to a dead-end sump. A positive control valve should be installed
on the drain.

v Contain leaks during transfer.

v" Use drip pans under hoses.

v Have an emergency spill cleanup plan readily available.

v" Place spill kits and materials next to or near each loading/unloading area.

v Use drip pans or comparable devices when transferring oils, solvents, and
paints.

v Make sure forklift operators are properly trained.
v Train employees regarding spill containment and cleanup.

v" Employees trained in spill containment and cleanup should be present
during the loading/unloading.

¥ Use a written operations plan that describes procedures for loading and/or
unloading.

v Check loading and unloading equipment regularly for leaks, including valves,
pumps, flanges and connections.

v Inspect regularly for leaking valves, pipes, hoses, or soil chutes carrying
either water or wastewater.

v Look for dust or fumes during loading or unloading operalions.

LIMITATIONS:

Space and time limitations may preclude all transfers from being performed indoors or under cover. It may not be
possible to conduct transfers only during dry weather.

REFERENCES:

California Storm Water Best Management Practice Handbooks. Municipal Best Management Practice Handbook.

FF_6 Matenal Load
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Prepared by Camp Dresser & McKee, Larry Walker Associales, Uribe and Associates, Resources Planning
Associates for Stormwater Qualily Task Force. March 1993.

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for Smail Municipalities.
Prepared by City of Monterey, City of Santa Cruz, California Coastal Commission, Monterey Bay National Marine
Sanctuary, Association of Monterey Bay Area Governments, Woodward-Clyde, Central Coasl Regional Water Quality
Control Board. July. 1998.
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ROADS, STREETS, AND
HIGHWAYS OPERATION AND
MAINTENANCE

Streets, roads, and highways are significant sources of pollutants in storm water
discharges, and operation and maintenance (O&M) practices, if not conducted
properly, can contribute to the problem. O&M practices may involve one or more of
the following activities:

1. Sweeping & Cleaning

2. Street Repair & Maintenance
3. Bridge and Structure Maintenance

Streets, roads, and highways are significant sources of pollutants in storm water
discharges, and operation and maintenance (O&M) practices, if not conducted
properly, can contribute to the problem. O&M practices may involve one or more of
the following activities:

Pollution prevention measures that should be consider and the minimum required
and optional model procedures for each performance standard are provided below.

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures. Implementation of
{hese measures may be more effecfive and reduce or eliminate the need to implement other more complicated or
costly procedures. Possible pollution prevention measure for roads, streets, and highways operation and
maintenance include:

. Use the least toxic materials available (e.g. water based paints, gels or sprays for graffiti remaoval)
. Recycle paint and other materials whenever possible.
. Once per year, educate municipal staff on pollution prevention measures.
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MODEL PROCEDURES:

1.  Sweeping & Cleaning

Sweeping Frequency and
Timing

Equipment Operation and
Selection

<> Note: Permission
must be obtained for
any discharge of
wash waler lo the
sanitary sewer from
ihe focal sewening

agency.

Management of Material
Removed by Sweeping

FP_3 Roads Streets and Highways OM

v Maintain a consistent sweeping schedule. Provide minimum monthly sweeping
of streets.

v Perform street cleaning during dry weather if possible.
v Avoid wet cleaning or flushing of sireets, and utilize dry methods where possible.

v Ifflushing of a street is absolulely necessary, sweep and remove debris before
flushing. Do not let wash waler enter storm drain inlets. Collect wash water and
direct to a dirt or vegetated area, pump into a vacuum truck and dispose of

properly.

OPTIONAL:

» Consider increasing sweeping frequency based on factors such as traffic volume,
land use, field observations of sediment and trash accumulation, proximity to
water courses, efc.

v’ Mainlain cleaning equipment in good working condition and purchase
replacement equipment as needed. Old sweepers should be replaced as
needed with new technologically advanced sweepers (preferably
regenerative air sweepers) that maximize pollutant removal.

v Operate sweepers at manufaclurer requested optimal speed levels lo
increase effectiveness.

v Clean sweepers at a wash rack that drains to the sanitary sewer. The
wash rack area should be covered and bermed and wash water should
drain to a clarifier prior to entering the sanitary sewer,

v’ Regularly inspect vehicles and equipment for leaks, and repair
immediately.

OPTIONAL:

o |f available use vacuum or regenerative air sweepers in the high sediment
and trash areas (typically industrialicommercial).

v’ Dispose of slreet sweeping debris and dirt at a landfill.

¥ Do not store swepi material along the side of the sireet or near a storm drain
inlet.

v If dewatering of saturated malerials is necessary it should be conducted in a
designaled area away from storm drain inlets and the water contained for
proper disposal.
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=>» Nole: Permission
must be obtained for
any discharge of
wash water lo the
sanitary sewer from
the local sewering

agency.

Maximize Access for
Sweepers

FP-3

v |f authorized by the local sanitation agency, water may be discharged to the
sanilary sewer only after passing through a clarifier. As an allernative,
dewatering can be conducted in a containment area in which saturated
materials are placed on a tarp and allowed to dry. Dry debris is then
disposed of properly.

v Keep debris storage to a minimum during the wet season or make sure
debris piles are contained (e.g. by berming the area) or covered (e.g. with
tarps or permanent covers).

v’ Keep accurate operation logs to track program.

¥ Properly maintain and operate equipment; which will increase efficiency.

v Sweeping should be conducted as close to the curb line as possible.

OPTIONAL:

o |Institute a parking policy to restrict parking in problematic areas during
periods of streel sweeping.

= Post permanent streel sweeping signs in problematic areas; use temporary
signs if installation of permanent signs is not possible.

» Develop and distribute flyers notifying residents of street sweeping
schedules.

2.  Repair and Maintenance

Pavement Marking

Concrete Installation and
Repair

FP_3 Roads Streels and Highways OM

v Develop paint handling procedures for proper use, storage, and disposal of
paints.

v Transfer and load paint and hot thermoplastic away from storm drain inlets.

¥ Street or hand sweep thermoplastic grindings. Yellow thermoplastic
grindings may require special handling as they may contain lead.

v Replace paints containing lead and tributylin with less toxic altematives.

v Use water based paints. Clean application equipment in a sink that is
connected to the sanitary sewer.

v’ Properly store leftover paints if they are to be kept for the next job, or
dispose of properly.

v’ See Spill Control procedure sheetfor guidance on the proper cleanup of
paint spills.

v Avoid mixing excess amounts of fresh concrete or cement mortar on-sile.
Only mix what is needed for the job.

v Wash concrete trucks off site or in designated areas on sile, such that there
is no discharge of concrete wash water into slorm drain inlets, open ditches,
streets, or other stormwater conveyance struclures.
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Patching, Resurfacing,
and Surface Sealing

Equipment Cleaning,
Maintenance, and Storage

Also see Equipment Repair &
Maintenance procedure sheet.

FP_3 Roads Streets and Highways OM
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v’ Store concrele materials under cover, away from drainage areas.

v’ Relum leftover materials to the transit mixer. Dispose of small amounts of
hardened excess concrete, grout, and mortar in the trash.

¥ Do not wash sweepings from exposed aggregate concrete into the street or
storm drain. Collect and return sweepings lo aggregate base stockpile, or
dispose in the trash.

v When washing poured concrete areas to remove fine pariicles and expose
the aggregate, contain the wash water for proper disposal; do nol discharge
water to the storm drain system.

v’ Do not allow excess concrete to be dumped on-sile, except in designated
areas,

v Apply concrele, asphalt, and seal coat during dry weather to allow the
material to adequately dry prior o 2 rain event.

¥" When making saw cuts in pavement, use as little water as possible and

periorm during dry weather. Cover each nearby or appropriate storm drain
inlet completely with filter fabric or plastic during the sawing operation and
contain the slurry by placing straw bales, sandbags, or gravel dams around
the inlets. After the liquid drains or evaporates, shovel or vacuum the slurry
residue from the pavement or guiter and remove from site. Alternatively, a
small on-site vacuum may be used to pick up the slurry as this will prohibit
slurry from reaching storm drain inlets.

v’ Pre-heat, transfer or load hot bituminous material away from storm drain
inlets.

v Apply concrete, asphalt, and seal coat during dry weather to allow the
material io adequately dry prior to a rain event.

v Where applicable, cover and seal each nearby or appropriate storm drain
inlet {(with waterproof material, plastic or mesh) and maintenance holes
before applying seal coat, slurry seal, etc. Leave cavers in place until job is
complete and until all waler from emulsified oil sealants has drained or
evaporated. Clean any debris from covered man holes and storm drain
inlets when the job is complete.

v Use only as much water as necessary for dust control, 1o avoid runoff.

¥ Catch drips from paving equipment thal is nol in use with pans or absorbent
material placed under the machines. Dispose of collected malerial and
absorbents propery.

v’ Prior o a rain event or at the completion of a project, sweep the project area
by hand or with a street sweeper,

v Clean equipment including sprayers, sprayer paint supply lines, patch and
paving equipment, and mudijacking equipment at the end of each day. If
equipment can be cleaned and materials reapplied at the job site, do sa in
compliance with the laws and regulations. Clean in a sink or other area {e.g.
vehicle wash area) thal is connected fo the sanitary sewer.
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wash water fo the
sanilary sewer from
the local sewering

agency.
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v i refueling or repairing vehicles and equipment must be done on-site,
conduct the aclivity away from storm drain inlets and walercourses.

v’ Place drip pans or absorbent materials under heavy equipment when not in
use.

v’ Clean paint brushes and tools covered with water-based painis in sinks
connected to sanitary sewers. Brushes and tools covered with non-water-
based paints, finishes, or other materials must be cleaned in a manner that
enables collection of used solvents {e.g., paint thinner, turpenting, efc.) for
recycling or proper disposal.

OPTIONAL:
» Conduct cleaning at a corporation or maintenance yard if possible.
s When praclical, perform major equipment repairs at the corporation yard.

=> In addition lo the procedures above, review and apply general procedures
outfined for Minor Conslruction aclivities when conducting streel, road, and
highway repair and mainfenance aclivities.

3.  Bridge and Structure Maintenance

Painting and Paint
Removal

Graffiti Removal

FP_3 Roads Strests and Highways OM

v Transport paint and materials to and from job sites in containers with secure
lids and tied down to the transport vehicle.

v’ Do not transfer or load paint near storm drain inlets or watercourses.

¥ Test and inspect spray equipment prior to starling to paint, Tighten all hoses
and connections and do not overfill paint container.

v If sand blasting is used to remove paint, cover nearby storm drain inlets prior
to starling work.

v’ If the bridge crosses a watercourse, perform work on a maintenance traveler
or plafform, or use suspended netting or tarps o capture paint, rust, paint
removing agents, or other materials, to prevent discharge of materials to
surface waters. If sanding, use a sander with a vacuum filler bag.

¥ Recycle paint when possible (e.g. paint may be used for graffiti removal

activities). Dispose of paint at an appropriate household hazardous waste
facility.

v See Spill Control procedure sheet for guidance on the proper cleanup of
paint spills.

v Avoid graffiti abatement activities during rain events.

v Protect nearby storm drain inlets prior to removing graffiti from walls, signs,
sidewalks, or other structures needing graffiti abatement. Clean up
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afterwards by sweeping or vacuuming thoroughly, andfor by using absorbent
and properly disposing of the absorbent.

v Note that care should be taken when disposing of waste since it may need
to be disposed of as hazardous waste.

v" When graffiti is removed by painting over, implement the procedures under
Painting and Paint Removal above.

¥ Direct runoff from sand blasting and high pressure washing (with no cleaning
agenls) into a landscaped or dirt area.

v If a graffiti abatement method generales wash water conlaining a cleaning
compound (such as high pressure washing with a cleaning compound), plug
nearby storm drains and collect wash waler and dispose of properly.

OPTIONAL:

» Consider using a waterless and non-toxic chemical cleaning method for
graffiti removal (e.g. gels or spray compounds).

Guardrail and Fence ¥" When cleaning guardrails or fences follow the appropriate surface cleaning
Repair methods {depending on the lype of surface) outlined in the Sidewalk, Plaza,
and Fountain Maintenance and Cleaning procedure sheet.

v If painting is conducted, follow the Painting and Paint Removal procedures
above.

v If graffiti removal is conducted, follow the Graffiti Removal procedures
above.

v’ If construction takes place, see the procedure sheet for Minor Construction.
v Recycle materials whenever possible.

LIMITATIONS:

Limitations related to street sweeping may inc lude high equipment costs, the poltential inability to restrict parking in
urban areas, the need for sweeper operator training, the inability of current sweeper technology to remove oil and
grease, and the lack of scientific evidence regarding the expected levels of pollutant removal.

REFERENCES:

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for Smalf Municipalities.
Prepared by Cily of Monterey, Cily of Santa Cruz, California Coastal Commission, Monterey Bay National Marine
Sanctuary, Association of Monterey Bay Area Governmenis, Woodward-Clyde, Central Coast Regional Water Quality
Control Board. July. 1998,

Cregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for Maintenance Practices.
June 1998,

Santa Clara Valley Urban Runoff Pollution Prevention Program, 1997 Urban Runoff Management Plan. September
1997, updated October 2000.
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WATER AND SEWER UTILITY
OPERATION AND MAINTENANCE

Although the operation and maintenance of public utilities are not considered
themselves a chronic source of stormwater pollution, some activities and accidents
can result in the discharge of pollutants that can pose a threat to both human health
and the quality of receiving waters if they enter the storm drain system. Activities
associated with the operation and maintenance of water and sewer utilities to
prevent and handle such incidents include the following:

1. Water Line Maintenance
2. Sanitary Sewer Maintenance
3. Spill/Leak/Overflow Control, Response, and Containment

Cities that do not provide maintenance of water and sewer utilities should
coordinate with the contracting agency responsible for these activities and ensure
that these model procedures are followed.

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures. Implementation of
these measures may be more effeclive and reduce or eliminate the need to implement other more complicated or

costly procedures. Possible pollution prevention measures for water and sewer utility operation and maintenance
include:

. Inspect polential non-storm waler discharge flow paths and clear/cleanup any debris or pollutants
found {i.e. remove Irash, leaves, sediment, and wipe up liguids, including cil spills).

. Once per year, educate municipal staff on pollution prevention measures.

FP-6_Water & Sewer 1 11418102
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MODEL PROCEDURES:

1. Water Line Maintenance

Procedures can be employed to reduce pollutants from discharges associated with water utility
operation and maintenance activities. Pianned discharges may include fire hydrant testing, flushing
water supply malns after new construction, flushing lines due to complaints of taste and odor,
dewatering mains for maintenance work. Unplanned discharges from treated, recycled water, raw
water, and groundwater systems operation and maintenance activities can occur from water main
breaks, sheared fire hydrants, equipment malfunction, and operatorerror,

Planned Discharges v For planned discharges use one of the following options:

- Reuse water for dust suppression, irrigation, or construction
compaction

- Discharge lo the sanitary sewer system with approval

- Discharge to the storm drain system or to acreek using applicable
pollution control measures listed below (this option is ONLY
applicable to uncontaminated pumped ground water, water line
flushing, fire hydrant testing and fiushing, discharges from potable
water sources other than water main breaks) and may require a
permil from the Regional Water Quality Canirol Board.

v If waler is discharged to a storm drain inlet (catch basin), control measures
must be put in place to control potential pollutants (i.e. sediment, chlorine,
elc.). Examples of some storm drain inlet protection opions include:

- Silt fence - appropriate where the inlet drains a relatively flat area.

- Gravel and wire mesh sediment filter — Appropriate where
concentraled flows are expecled.

- Wooden weir and fabric— use at curb inlets where a compact
installation is desired.

v Prior {o discharge, inspect discharge flow path and clear/cleanup any debris
or pollutants found (i.e. remove trash, leaves, sediment, and wipe up liquids,
including oil spills).

v’ Select appropriate pollution control measure(s) considering the receiving
system (i.e. curb inlet, drop inlet, culvert, creek, etc.) and ensure that the
control device(s) fit properly.

FP-6_Water & Sewer 11118102
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Unplanned Discharges

FP-6

v’ General design considerations for inlet protection devices include the
following:

- The device should be constructed such that cleaning and disposal
of trapped sediment is made easy, while minimizing interference
with discharge acfivities.

- Devices should be constructed so that any standing water resulling
from the discharge will not cause excessive inconvenience or
flooding/damage fo adjacent land or struclures.

v The effectiveness of control devices must be monitored during the discharge
period and any necessary repairs or modifications made as needed.

OPTIONAL:

= Sediment removal may be enhanced by placing filter fabric, gravel bags, etc.
at storm drain inlets.

v Stop the discharge as quickly as possible by tuming off water source.
v Inspect flow path of the discharged water:

- Control erosion along the flow path.

- |denlify areas that may produce significant sediment or gullies, use
sandbags to redirect the flow.

- Identify erodible areas which may need to be repaired or protected
during subsequent repairs or corrective actions

v If repairs or corrective action will cause additional discharges of water, select
the appropriate procedures for erasion control, chlorine residual, turbidity,
and chemical additives. Prevent potential pollutants from entering the flow
path and ensure that no additional discharged water enters storm drain
inlets.

2.  Sanitary Sewer Maintenance

Applicable to municipalities who own and operated a sewage collection system. Facilities that are
covered under this program include sanitary sewer pipes and pump stations owned and operated by
the Permittee. The owner of the sanitary sewer facilities is the entity responsible for carrying out this
prevention and response program.

FP-6_Water & Sewer
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Sewer System Cleaning v Sewer lines should be cleaned on a regular basis to remove grease, grit,
and other debris that may lead to sewer backups.

v Establish routine maintenance program. Cleaning should be conducled at an
established minimum frequency and more frequently for problem areas such
as restaurants thal are idenfified

v Cleaning activities may require removal of free roots and other identified
obstructions.

“Preventative and

Corractive Maintenance During routine maintenance and inspection note the condition of sanitary

sewer structures and identify areas that need repair or maintenance. liems
lo note may include the following:

- cracked/deleriorating pipes

- leaking joints/seals at manhale

- frequentline plugs

- line generally flows at or near capacity

= suspected infiltration or exfiltration

v" Document suggestions and requests for repair and report the information to
the appropriate manager or supervisor.

v’ Prioritize repairs based on the nature and severity of the problem.
immediate clearing of blockage or repair is required where an overflow fs
currently occurring or for urgent problems that may cause an imminent
overflow {e.g. pump station failures, sewer line ruptures, sewer line
blockages). These repairs may be temporary until scheduled or capital
improvements can be completed.

v Review previous sewer maintenance records to help identify “hot spots” or
areas with frequent maintenance problems and locations of potential system
failure,

3.  Spill/lLeak/Overflow Control, Response, and Containment

Control v Refer to countywide /iicit Discharge Detection and Elimination Program.
Components of this program include:
Also see Drainage System

procedures sheet - Investigation/inspection and follow-up
- Elimination of illicit discharges and connections
- Enforcement of ordinances
- Respond lo sewage spills
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- Facilitate public reporting of illicit discharges and connections. A
citizen's hotline for reporting observed overflow conditions should
be established to supplement the field screening efforls being
conducted by the Principal Permittee.

Response and v Establish lead department/agency responsible for spill response and
Containment containment. Provide coordination within depariments.

v" When a spill, leak, andfor overflow occurs, keep sewage from enlering the
storm drain system 1o the maximum extent practicable by covering or
blocking slorm drain inlets or by containing and diverting the sewage away
from open channels and other storm drain facilities (using sandbags,
inflatable dams, etc.),

v If a spill reaches the storm drain notify County of Orange Health Care
Agency through Control One at (714) 628-7208.

¥" Remove the sewage using vacuum equipment or use other measures to
divert it back to the sanitary sewer system.

v Record required information at the spill site.
v’ Perform field tests as necessary to delermine the source of the spill,

v Develop additional notification procedures regarding spill reporting as
needed.

LIMITATIONS:

Privae property access righls needed to perform lesting along storm drain right-of-ways. Requirements of municipal
ordinance authority for suspected source verificalion testing necessary for guaranteed rights of entry.

REFERENCES:

California Storm Waler Best Management Practice Handbooks. Municipal Best Management Practice Handbook.
Prepared by Camp Dresser & McKee, Larry Walker Associales, Uribe and Associates, Resources Planning
Associates for Stormwater Quality Task Force. March 1993,

Los Angeles County Stormwater Quality. Public Agency Activities Model Program. On-ling:
http:/ladpw.org/wmd/npdes/public_TC.cfm

Santa Clara Valley Urban Runoff Poliution Prevention Program. 1997 Urban Runoff Management Plan. September
1997, updated October 2000.

Santa Clara Valley Urban Runoff Pallution Prevention Program. Waler Utility Pollution Prevention Plan,
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IC7. LANDSCAPE MAINTENANCE
MINIMUM BEST MANAGEMENT PRACTICES
lution Prevention/Good H keepin

«  Propery slore and dispose of gardening wastes.

A BMP is a technique, measure or structural control thatis | =  Use mulch or other erosion control measures on
used for a given set of conditions to improve the quality of exposed soils,

the stormwater runoff in a cost effective manner'. The e  Properly manage irrigation and runoff.
minimum required BMPs for this activily are outlined inthe | «  propery store and dispose of chemicals,

box to the right. Implementation of pollution
prevention/good housekeeping measures may reduce or
eliminate the need 1o implement other more costly or i )
complicated procedures. Proper employee training is key | Stenci slorm drains

Best Management Practices (BMPs)

o  Properly manage pesticide and herbicide use.
¢  Propery manage fertilizer use.

to the success of BMP implementation. Training
o  Train employees on these BMPs, storm water
The BMPs outlined in this fact sheet target the following discharge prohibitions, and wastewater discharge
poliutants: requirements.
=  Provide on-going employee training in poliution
Targeted Constituents prevention.
Sediment %
Nutrients
Floatable Materials X
Metals
Bacteria X
Oil & Grease
Organics & Toxicants
Pesticides X
Oxygen Demanding X

Provided below are specific procedures associated with each of the minimum BMPs along with procedures for
additional BMPs that should be considered if this activity takes place at a facility localed near a sensilive

walerbody. In order to meet the requirements for medium and high priority facilities, the owners/operators must
select, install and maintain appropriate BMPs on site. Since the selection of the appropriate BMPs Is a site-
specific process, the types and numbers of additional BMPs will vary for each facility.

1. Take steps to reduce landscape maintenance requirements.
= Where feasible, retain and/or plant native vegetation with fealures that are defermined to be
beneficial. Native vegetation usually requires less maintenance than planting new vegetation.
e  When planting or replanting consider using low water use flowers, trees, shrubs, and groundcovers.
= Consider alternative landscaping techniques such as naturescaping and xeriscaping.
2. Properly store and dispose of gardening wastes.
» Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage at a permitted
landfill or by composting.
¢ Do not dispose of gardening wasles in streets, waterways, or storm drainage systems.

¢ Place temporarily stockpiled material away from watercourses and storm drain inlels, and berm
andfarcover.

3. Usemuich or other erosion control measures on exposed solls.

'EPA" Preliminary Dala Summary of Urban Slormwater Best Managem ent Praclices”
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4. Properly manage irrigation and runoff,

Irrigale slowly or pulse irrigate so the infiltration rate of the soil is not exc eeded.

Inspect irrigation system regularly for leaks and to ensure that excessive runoff is not occurring.

If re-claimed water is used for irrigation, ensure that there is no runoff from the landscaped area(s).
If bailing of muddy water is required (e.g. when repairing a water line leak), do not put it in the storm
drain; pour over landscaped areas.

Use automatic timers to minimize runoff.

Use popup sprinkler heads in areas with a lot of activity or where pipes may be breken. Consider
the use of mechanisms that reduce water flow to broken sprinkler heads.

5. Properly store and dispose of chemicals.

Implement storage requirements for peslicide products with guidance from the local fire department
andfor County Agricultural Commissioner,

Provide secondary containment for chemical storage.

Dispose of empty containers according to the instructions on the container label.

Triple rinse containers and use rinse water as product.

6. Properly manage pesticlde and herbicide use.

Follow all federal, state, and local laws and regulations governing the use, storage, and disposal of
pesticides and herbicides and training of applicators and pest control advisors.

Follow manufacturers’ recommendations and label directions.

Use pesticides only if there is an actual pest problem {not on a regular preventative schedule).
When applicable use less toxic pesticides that will do the job. Avoid use of copper-based pesticides
if possible. Use the minimum amount of chemicals needed for the job.

Do not apply pesticides if rain is expected or if wind speeds are above 5 mph.

Do not mix or prepare pesticides for application near storm drains. Prepare the minimum amount of
pesticide needed for the job and use the lowest rate that will efiectively control the targeted pest.
Whenever possible, use mechanical methods of vegetation removal rather than applying herbicides.
Use hand weeding where practical.

Do not apply any chemicals directly to surface walers, unless the application is approved and
permitted by the slate. Do not spray pesticides within 100 feet of open walers.

Employ techniques to minimize off-target application (e.g. spray drift) of pesficides, including
consideration of allernative application technigues.

When conducting mechanical or manual weed cantrol, avoid loosening the soil, which could lead to
erosion.

Purchase only the amount of pesticide that you can reasonably use in a given time period.

Careful soil mixing and layering techniques using a lopsail mix or composted organic material can
be used as an effeclive measure to reduce herbicide use and watering.

7. Properly managefertilizer use.

1C7 Landscape Maintenance

Follow all federal, state, and local laws and regulations governing the use, storage, and disposal of
ferilizers.

Follow manufacturers’ recommendations and label directions.

Employ technigues to minimize off-target application {e.g. spray drift) of fertilizer, including
consideration of alternative application techniques. Calibrate fertifizer dislributors to avoid
excessive application.

Periodically lest soils for determining proper fertilizer use.

Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.
Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before applying irrigation
waler,

Use slow release fertilizers whenever possible to minimize leaching

(&



8. Incorporate the following integrated pest management techniques where appropriate:

Training

Mulching can be used to prevent weeds where turf is absent.

Remove insects by hand and place in soapy water or vegetable oil. Alternatively, remove insects
with water or vacuum them off the plants.

Use species-specific traps (e.g. pheromone-based traps or colored sticky cards).

Sprinkle the ground surface with abrasive diatomaceous earth to prevent infestations by soft-bodied
insects and slugs. Slugs also can be trapped in small cups filled with beer that are set in the ground
s0 the slugs can get in easily.

In cases where microscopic parasites, such as bacteria and fungi, are causing damage to plants,
the affected plant malerial can be removed and disposed of (pruning equipment should be
disinfected with bleach to prevent spreading the disease organism).

Small mammals and birds can be excluded using fences, netting, and tree trunk guards.

Promote beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis,
ground beelles, parasitic nematodes, trichogramma wasps, seedhead weevils, and spiders that
prey on delrimental pest species.

1. Traln employees on these BMPs, storm water discharge prohibitions, and wastewater discharge
requirements.

= M

Educate and train employees on the use of pesticides and pesticide application technigues.
Only employees properly trained to use pesticides can apply them.

Train and encourage employees to use integrated pest management techniques.

Train employees on proper spill containment and cleanup.

Establish training that provides employees with the proper tools and knowledge to immediately
begin cleaning up a spill.

Ensure that employees are familiar with the site's spill conirol plan and/for proper spill cleanup
procedures.

BMP IC17 discusses Spill Prevention and Control in detail.

5. Establish aregular fraining schedule, train all new employees, and conduct annual refresher
training.
6. Useatraining log or similar method to document training.

Stencll storm drains

Storm drain system signs act as highly visible source controls that are typically stenciled directly adjacent to
storm drain inlets. Stencils should read “No Dumping Drains to Ocean”.

References

California Storm Water Best Management Practice Handbook. Industrial and Commercial. 2003.
www.cabmphandbooks.com

California Storm Water Best Management Practice Handbooks. Industrial/Commercial Best Management
Practice Handbook. Prepared by Camp Dresser& McKee, Lamry Walker Associates, Uribe and Associates,
Resources Planning Associates for Stormwater Quality Task Force. March 1993.

King County Stormwater Pollution Control Manual. Best Management Practices for Businesses. King County
Surface Water Management. July 1995. On-line: htip://dnr metroke.goviwlr/dss/spcm.htm

Stormwater Management Manual for Western Washinglon. Volume IV Source Control BMPs. Prepared by
Washington State Department of Ecology Water Quality Program. Publication No. 89-14. August 2001.
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Water Quality Handbook for Nurseries. Oklahoma Cooperative Extension Service. Division of Agricultural
Sciences and Natural Resources, Oklahoma State University. E-951. September 1999,

For additional information contact:

County of Orange

Watershed & Coastal Resources
Stormwater Program
(714)567-6363

or visit our website al;

www ocwalersheds com
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FF-6

MATERIAL LOADING AND
UNLOADING

The loading/unloading of materials usually takes place outside; therefore, materials
spilled, leaked, or lost during loading/unloading have the potential to collect in the
soil or on other surfaces and be carried away by runoff or when the area is cleaned.
Additionally, rainfall may wash pollutants from machinery used to unload or move
materials. Material loading and unloading involves the following activities:

POLLUTION PREVENTION:

Poltution prevention measures have been considered and incorporated in the model procedures. Implementation of
these measures may be more effeclive and reduce or eliminate the need to implement other more complicated or
costly procedures. Possible pollution prevention measures for material loading and unloading include:

. Check loading and unloading equipment regularly for leaks.
» Cover loading docks.

. Once per year, educate municipal staff on pollution prevention measures.

MODEL PROCEDURES:

General Guidelines v Regulariy clean work areas to remove materials such as debris,
sandblasting material, etc.

v’ Design loading/unloading area to prevent stormwater runon that would
include grading or berming the area, and positioning roof downspouts so
they direct stormwaler away from loading/unloading areas.

v Use overhangs or door skirts that enclose the trailer.

v Park tank trucks or delivery vehicles so that spills or leaks can be
contained.

v’ Avoid loading and exposing materials during rain events unless the loading
dock is covered and protected from rain. A seal or door skirl between the
trailer and the building may also prevent exposure lo rain.

v Shipboard cooling and process water discharges should be directed to
minimize contact with spent abrasives, paint, and other debris.

FF_6 Material Load 1 1118/02



Tank truck transfers

Spill Control

Also see Spill Prevention and
Control procedures sheet

Training

Inspection

Also see Spill Prevention and
Conlrol procedures sheet

FF-6

v The area where the fransfer takes place should be paved. If the liquid is
reactive with the asphalt, Portland cement should be used to pave the area.

v Transfer area should be designed to prevent runon of stormwater from
adjacent areas. Sloping the pad and using a berm around the uphill side of
the transfer area should reduce runon.

v Transfer area should be designed to prevent runoff of spilled fiquids from the
area, Sloping the area fo a drain should prevent runoff. The drain should be
connected to a dead-end sump. A positive control valve should be installed
on the drain.

¥" Contain leaks during transfer.

v" Use drip pans under hoses.

v Have an emergency spill cleanup plan readily available.

v Place spill kits and materials next to or near each loading/unloading area.

v Use drip pans or comparable devices when transferring oils, solvents, and
paints.

v Make sure forklift operators are properly trained.
v Train employees regarding spill containment and cleanup.

v" Employees trained in spill containment and cleanup should be present
during the loading/unloading.

¥ Use a written operations plan that describes procedures for loading and/or
unloading.

v’ Check loading and unloading equipment regularly for leaks, including valves,
pumps, flanges and connections.

v Inspect regularly for leaking valves, pipes, hoses, or soil chutes carrying
either water or waslewater.

v Look for dust or fumes during loading or unloading operalions.

LIMITATIONS:

Space and time limitations may preclude all transfers from being performed indoors or under cover. It may not be
possible to conduct transfers only during dry weather.

REFERENCES:

California Storm Water Best Management Practice Handbooks. Municipal Best Management Practice Handbook.

FF_6 Matenal Load
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Prepared by Camp Dresser & McKee, Larry Walker Associales, Uribe and Associates, Resources Planning
Associates for Stormwater Qualily Task Force. March 1993.

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for Smalil Municipalities.
Prepared by City of Monterey, City of Santa Cruz, California Coastal Commissian, Monterey Bay National Marine
Sanctuary, Association of Monterey Bay Area Governments, Woodward-Clyde, Central Coast Regional Water Quality
Control Board. July. 1998.
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FP-3

ROADS, STREETS, AND
HIGHWAYS OPERATION AND
MAINTENANCE

Streets, roads, and highways are significant sources of pollutants in storm water
discharges, and operation and maintenance (O&M) practices, if not conducted

properly, can contribute to the problem. O&M practices may involve one or more of
the following activities:

1. Sweeping & Cleaning

2. Street Repair & Maintenance
3. Bridge and Structure Maintenance

Streets, roads, and highways are significant sources of pollutants in storm water
discharges, and operation and maintenance (O&M) practices, if not conducted

properly, can contribute to the problem. O&M practices may involve one or more of
the following activities:

Pollution prevention measures that should be consider and the minimum required
and optional model procedures for each performance standard are provided below.

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures. Implementation of
these measures may be more effective and reduce or eliminate the need to implement other more complicated or
costly procedures. Possible pollution prevention measure for roads, streets, and highways operation and
maintenance include:

o Use the least toxic materials available (e.g. water based painls, gels or sprays for graffiti removal)
. Recycle paint and other materials whenever possible.
. Once per year, educate municipal staff on pollution prevention measures.
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MODEL PROCEDURES:

1.  Sweeping & Cleaning

Sweeping Frequency and
Timing

Equipment Operation and
Selection

=» Note: Permission
must be obtained for
any discharge of
wash waler fo the
sanitary sewer from
ihe local sewening

agency.

Management of Material
Removed by Sweeping

FP_3 Roads Streets and Highways OM

v Maintain a consistent sweeping schedule. Provide minimum monthly sweeping
of streets.

v Perform street cleaning during dry weather if possible.
v Avoid wet cleaning or flushing of sireets, and utilize dry methods where possible.

v |fflushing of a street is absolutely necessary, sweep and remove debris before
flushing. Do not let wash waler enter storm drain inlets. Collect wash water and
direct to a dirt or vegetated area, pump into a vacuum truck and dispose of

properly.

OPTIONAL:

» Consider increasing sweeping frequency based on factors such as traffic volume,
land use, field observations of sediment and trash accumulation, proximity to
water courses, eic.

v Maintain cleaning equipment in good working condition and purchase
replacement equipment as needed. Old sweepers should be replaced as
needed with new lechnologically advanced sweepers (preferably
regenerative air sweepers) that maximize pollutant removal.

v Operate sweepers at manufaclurer requested optimal speed levels to
increase effectiveness.

v Clean sweepers at a wash rack that drains to the sanitary sewer. The
wash rack area should be covered and bermed and wash water should
drain to a clarifier prior to entering the sanitary sewer,

v’ Regularly inspect vehicles and equipment for leaks, and repair
immediately.

OPTIONAL:

» [f available use vacuum or regenerative air sweepers in the high sediment
and trash areas (typically industrialicommercial).

v’ Dispose of street sweeping debris and dirt at a landfill.

v Do not store swepi material along the side of the sireet or near a storm drain
inlet.

v If dewatering of saturated materials is necessary it should be conducted in a
designated area away from storm drain inlets and the water contained for
proper disposal,
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=» Note: Permission
mus! be obtained for
any discharge of
wash water lo the
sanitary sewer from
the local sewering

agency.

Maximize Access for
Sweepers

FP-3

v If authorized by the local sanitation agency, water may be discharged to the
sanilary sewer only after passing through a clarifier. As an allernative,
dewalering can be conducted in a containment area in which saturated
materials are placed on a tarp and allowed to dry. Dry debris is then
disposed of properly.

v Keep debris storage to a minimum during the wet season or make sure
debris piles are contained (e.g. by berming the area) or covered (e.g. with
tarps or permanent covers).

v’ Keep accurate operation logs to track program.

¥ Properly maintain and operale equipment; which will increase efficiency.

v’ Sweeping should be conducted as close to the curb line as possible.

OPTIONAL:

e |Institute a parking policy to restrict parking in problematic areas during
periods of street sweeping.

= Post permanent streel sweeping signs in problematic areas; use temporary
signs if installation of permanent signs is not possible.

» Develop and distribute flyers notifying residents of street sweeping
schedules.

2.  Repair and Maintenance

Pavement Marking

Concrete Installation and
Repair

FP_3 Roads Streels and Highways OM

v Develop paint handling procedures for proper use, storage, and disposal of
paints.

v Transfer and load paint and hot thermoplastic away from storm drain inlets.

¥’ Street or hand sweep thermoplastic grindings. Yellow thermoplastic
grindings may require special handling as they may contain lead.

v Replace paints containing lead and tributyhin with less toxic altematives.

v Use water based paints. Clean application equipment in a sink that is
connected to the sanitary sewer.

v Properly store leftover paints if they are to be kept for the next job, or
dispose of properly.

v’ See Spill Control procedure sheetfor guidance on the proper cleanup of
paint spills.

v Avoid mixing excess amounts of fresh concrete or cement mortar on-sile.
Only mix what is needed for the job.

v Wash concrete trucks off sile or in designated areas on sile, such that there
is no discharge of concrete wash water into slorm drain inlets, open ditches,
streets, or other stormwater conveyance struclures,
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Patching, Resurfacing,
and Surface Sealing

Equipment Cleaning,
Maintenance, and Storage

Also see Equipment Repair &
Maintenance procedure sheet.

FP_3 Roads Streets and Highways OM
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v Store cancrele materials under cover, away from drainage areas.

v’ Relum leftover materials to the transit mixer. Dispose of small amounts of
hardened excess concrete, grout, and mortar in the trash.

¥ Do not wash sweepings from exposed aggregate concrete into the street or
storm drain. Collect and return sweepings lo aggregate base stockpile, or
dispose in the trash.

v When washing poured concrete areas to remove fine particles and expose
the aggregate, contain the wash water for proper disposal; do not discharge
water to the storm drain system.

¥’ Do not allow excess concrete to be dumped on-sile, except in designated
areas.

v Apply concrele, asphalt, and seal coat during dry weather to allow the
material to adequately dry prior 1o a rain event.

¥ When making saw cuts in pavement, use as little water as possible and

perform during dry weather. Cover each nearby or appropriate storm drain
inlet completely with filter fabric or plastic during the sawing operation and
contain the slurry by placing straw bales, sandbags, or gravel dams around
the inlets. After the liquid drains or evaporates, shovel or vacuum the slurry
residue from the pavement or gutter and remove from site. Alternatively, a
small on-site vacuum may be used to pick up the slurry as this will prohibit
slurry from reaching storm drain inlets.

v Pre-heat, transfer or load hot bituminous material away from storm drain
inlets.

v Apply concrele, asphalt, and seal coat during dry weather to allow the
material io adequately dry prior to a rain event.

v Where applicable, cover and seal each nearby or appropriate storm drain
intet (with waterproof material, plastic or mesh) and maintenance holes
before applying seal coat, slurry seal, etc. Leave covers in place until job is
complete and until all water from emulsified oil sealants has drained or
evaporated. Clean any debris from covered man holes and storm drain
inlets when the job is complete.

v Use only as much water as necessary for dust control, 1o avoid runoff.

¥ Catch drips from paving equipment thal is not in use with pans or absorbent
material placed under the machines. Dispose of collected malerial and
absorbents properly.

v Prior o a rain event or at the completion of a project, sweep the project area
by hand or with a street sweeper,

v Clean equipment including sprayers, sprayer paint supply lines, patch and
paving equipment, and mudjacking equipment at the end of each day. If
equipment can be cleaned and materials reapplied at the job site, do so in
compliance with the laws and regulations. Clean in a sink or other area (e.g.
vehicle wash area) thal is connected fo the sanitary sewer.
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=>» Nole: Permission
must be obtained for
any discharge of
wash water fo the
sanitary sewer from
the local sewening

agency.,

FP-3

v |i refueling or repairing vehicles and equipment must be done on-site,
conduct the aclivity away from storm drain inlets and walercourses.

v’ Place drip pans or absorbent materials under heavy equipment when not in
use.

v’ Clean paint brushes and tools covered with water-based painls in sinks
connected to sanilary sewers. Brushes and tools covered with non-water-
based paints, finishes, or other materials must be cleaned in a manner that
enables collection of used solvents (e.g., paint thinner, turpenting, etc.) for
recycling or proper disposal.

OPTIONAL:
» Conduct cleaning at a corporation or maintenance yard if possible.
» When praclical, perform major equipment repairs at the corporation yard.

= In addition lo the procedures above, review and apply general procedures
outfined for Minor Construction aclivities when conducting streel, road, and
highway repair and mainfenance aclivities.

3.  Bridge and Structure Maintenance

Painting and Paint
Removal

Graffiti Removal

FP_3 Roads Streets and Highways OM

v Transporl paint and materials to and from job sites in containers with secure
lids and tied down to the transport vehicle.

v Do not transfer or load paint near storm drain inlets or watercourses.

¥ Test and inspect spray equipment prior to starling to paint, Tighten all hoses
and connections and do not overfill paint container.

¥ If sand blasting is used to remove paint, cover nearby storm drain inlets prior
to starling work.

v’ Ifthe bridge crosses a watercourse, perform work on a maintenance traveler
or plafform, or use suspended netting or tarps o capture paint, rust, paint
removing agents, or other materials, fo prevent discharge of materials to
surface waters. If sanding, use a sander with a vacuum filter bag.

¥ Recycle paint when possible (e.g. paint may be used for graffiti removal

activities). Dispose of paint at an appropriate household hazardous waste
facility.

v See Spill Control procedure sheet for guidance on the proper cleanup of
paint spills.

v Avoid graffiti abatement activities during rain events.

v Protect nearby storm drain inlets prior to removing graffiti from walls, signs,
sidewalks, or other structures needing graffiti abatement. Clean up
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afterwards by sweeping or vacuuming thoroughly, and/or by using absorbent
and properly disposing of the absorbent.

¥ Note that care should be taken when disposing of waste since it may need
to be disposed of as hazardous waste.

¥" When graffiti is removed by painting over, implement the procedures under
Painting and Paint Removal above.

¥ Direct runoff from sand blasting and high pressure washing (with no cleaning
agenis) into a landscaped or dirt area.

v If a graffiti abatement method generales wash waler conlaining a cleaning
compound (such as high pressure washing with a cleaning compound), plug
nearby storm drains and collect wash waler and dispose of properly.

OPTIONAL:

= Consider using a wateress and non-toxic chemical cleaning method for
graffiti removal (e.g. gels or spray compounds).

Guardrail and Fence ¥ When cleaning guardrails or fences follow the appropriate surface cleaning
Repair methods (depending on the type of surface) outlined in the Sidewalk, Plaza,
and Fountain Maintenance and Cleaning procedure sheet.

v If painting is conducted, follow the Painting and Paint Removal procedures
above,

v If graffiti removal is conducted, follow the Graffiti Removal procedures
above.

v If construction takes place, see the procedure sheet for Minor Construction.
v Recycle materials whenever possible.

LIMITATIONS:

Limitations related to street sweeping may inc lude high equipment costs, the potential inability to restrict parking in
urban areas, the need for sweeper operator training, the inability of current sweeper technology to remove oil and
grease, and the lack of scientific evidence regarding the expected levels of pollutant removal.

REFERENCES:

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for Smalf Municipalities.
Prepared by City of Monterey, City of Santa Cruz, California Coastal Commission, Monterey Bay National Marine
Sanctuary, Association of Monterey Bay Area Governmenis, Woodward-Clyde, Central Coast Regional Water Quality
Control Board. July. 1998,

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for Maintenance Practices.
June 1998,

Santa Clara Valley Urban Runoff Pollution Prevention Program, 1997 Urban Runoff Management Plan. September
1997, updated October 2000.
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WATER AND SEWER UTILITY
OPERATION AND MAINTENANCE

Although the operation and maintenance of public utilities are not considered
themselves a chronic source of stormwater pollution, some activities and accidents
can result in the discharge of pollutants that can pose a threat to both human health
and the quality of receiving waters if they enter the storm drain system. Activities
associated with the operation and maintenance of water and sewer utilities to
prevent and handle such incidents include the following:

1. Water Line Maintenance
2. Sanitary Sewer Maintenance
3. Spill/Leak/Overflow Control, Response, and Containment

Cities that do not provide maintenance of water and sewer utilities should
coordinate with the contracting agency responsible for these activities and ensure
that these model procedures are followed.

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures. Implementation of
these measures may be more effeclive and reduce or eliminate the need to implement other more complicated or

costly pracedures. Possible pollution prevention measures for water and sewer utility operation and maintenance
include:

. Inspect polential non-storm waler discharge flow paths and clear/cleanup any debris or pollutants
found {i.e. remove lrash, leaves, sediment, and wipe up liguids, including oil spills).

= Once per year, educate municipal siaff on pollution prevention measures.

FP-6_Water & Sewer i 11418002



FP-6

MODEL PROCEDURES:

1. Water Line Maintenance

Procedures can be employed to reduce pollutants from discharges associated with water utility
operation and maintenance activities. Pianned discharges may include fire hydrant testing, flushing
water supply malns after new construction, flushing lines due to complaints of taste and odor,
dewatering mains for maintenance work. Unplanned discharges from treated, recycled water, raw
water, and groundwater systems operation and maintenance activities can occur from water main
breaks, sheared fire hydrants, equipment malfunction, and operator error,

Planned Discharges v For planned discharges use one of the following options:

- Reuse water for dust suppression, irrigation, or construction
compaction

- Discharge lo the sanitary sewer system with approval

- Discharge to the storm drain system or to acreek using applicable
pollution control measures listed below (this option is ONLY
applicable to uncontaminated pumped ground water, water line
flushing, fire hydrant testing and fiushing, discharges from potable
water sources other than water main breaks) and may require a
permil from the Regional Water Quality Conlrol Board.

v If waler is discharged to a storm drain inlet (catch basin), control measures
must be put in place to control potential pollutanis (i.e. sediment, chlorine,
elc.). Examples of some storm drain inlet protection options include:

- Silt fence - appropriate where the inlet drains a relatively flat area.

- Gravel and wire mesh sediment filter — Appropriate where
concentraled flows are expecled.

- Wooden weir and fabric— use at curb inlets where a compact
installation is desired.

¥ Prior {o discharge, inspect discharge flow path and clear/cleanup any debris
or pollutants found (i.e. remove trash, leaves, sedimenl, and wipe up liquids,
including oil spills).

v Select appropriate pollution control measure(s) considering the receiving
system (i.e. curb inlet, drop inlet, culvert, creek, etc.) and ensure that the
control device(s) fit properly.

FP-6_Water & Sewer 11118102
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Unplanned Discharges

FP-6

v’ General design considerations for inlet protection devices include the
following:

- The device should be constructed such that cleaning and disposal
of trapped sediment is made easy, while minimizing interference
with discharge acfivities.

- Devices should be constructed so that any standing water resulting
from the discharge will not cause excessive inconvenience or
flooding/damage fo adjacent land or struclures.

v The effectiveness of control devices must be monitored during the discharge
period and any necessary repairs or modifications made as needed.

OPTIONAL:

= Sediment removal may be enhanced by placing filter fabric, gravel bags, etc.
at storm drain inlets.

v Stop the discharge as quickly as possible by tuming off water source.
v Inspect flow path of the discharged water:

- Control erosion along the flow path.

- |dentify areas that may produce significant sediment or gullies, use
sandbags to redirect the flow.

- |dentify erodible areas which may need to be repaired or protected
during subsequent repairs or corrective actions

v |f repairs or corrective action will cause additional discharges of water, select
the appropriate procedures for erasion control, chlorine residual, turbidity,
and chemical additives. Prevent potential pollutants from entering the flow
path and ensure that no additional discharged water enters storm drain
inlets.

2.  Sanitary Sewer Maintenance

Applicable to municipalities who own and operated a sewage collection system. Facilities that are
covered under this program include sanitary sewer pipes and pump stations owned and operated by
the Permittee. The owner of the sanitary sewer facilities is the entity responsible for carrying out this
prevention and response program.

FP-6_Waler & Sewer
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Sewer System Cleaning v Sewer lines should be cleaned on a regular basis to remove grease, grit,
and other debris that may lead to sewer backups.

v’ Establish routine maintenance program. Cleaning should be conducled at an
established minimum frequency and more frequently for problem areas such
as restaurants thal are idenlified

¥ Cleaning activities may require removal of free roots and other identified
obstructions.

“Preventative and

Corroctive Matnteriance During routine maintenance and inspection note the condition of sanitary

sewer structures and identify areas that need repair or maintenance. liems
{o note may include the following:

- cracked/deleriorating pipes

- leaking joints/seals at manhale

- frequentline plugs

- line generally flows at or near capacity

= suspected infiltration or exfiltration

v Document suggestions and requests for repair and report the information to
the appropriate manager or supervisor.

v’ Prioritize repairs based on the nature and severity of the problem.
iImmediate clearing of blockage or repair is required where an overflow fs
currently occurring or for urgent problems that may cause an imminent
overflow (e.g. pump station failures, sewer line ruptures, sewer line
blockages). These repairs may be temporary until scheduled or capital
improvements can be completed.

v Review previous sewer maintenance records {o help identify “hot spots” or
areas with frequent maintenance problems and locations of potential system
failure,

3.  Spill/Leak/Overflow Control, Response, and Containment

Control v’ Refer to countywide /iicit Discharge Detection and Elimination Program.
Components of this program include:
Also see Drainage System

procedures sheet - Investigation/inspection and follow-up
- Elimination of illicit discharges and connections
- Enforcement of ordinances
- Respond to sewage spills
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- Facilitate public reporting of illicit discharges and connections. A
citizen's hotline for reporting observed overflow conditions should
be established to supplement the field screening efforls being
conducted by the Principal Permittee.

Response and v Establish lead department/agency responsible for spill response and
Containment containment. Provide coordination within departments.

v" When a spill, leak, andfor overflow occurs, keep sewage from enlering the
storm drain system 1o the maximum extent practicable by covering or
blocking slorm drain inlets or by containing and diverting the sewage away
from open channels and other storm drain facilities (using sandbags,
inflatable dams, etc.),

v If a spill reaches the storm drain notify County of Orange Health Care
Agency through Control One at (714) 628-7208.

¥ Remove the sewage using vacuum equipment or use other measures to
divert it back to the sanitary sewer system.

v Record required information at the spill site.
v’ Perform field tesls as necessary to determine the source of the spill,

v Develop additional notification procedures regarding spill reporting as
needed.

LIMITATIONS:

Privale property access righls needed to perform lesting along storm drain right-of-ways. Requirements of municipal
ordinance authority for suspecied source verificalion testing necessary for guaranteed rights of entry.

REFERENCES:

California Storm Waler Best Management Practice Handbooks. Municipal Best Management Practice Handbook.
Prepared by Camp Dresser & McKee, Larry Walker Associales, Uribe and Associates, Resources Planning
Associates for Stormwater Quality Task Force. March 1993,

Los Angeles County Stormwater Quality. Public Agency Activities Model Program. On-ling:
http:/ladpw.org/wmd/npdes/public_TC.cfm

Santa Clara Valley Urban Runoff Poliution Prevention Program. 1997 Urban Runoff Management Plan. September
1997, updated October 2000.

Santa Clara Valley Urban Runoff Pallution Prevention Program. Waler Utility Pollution Prevention Plan.

FP-6_Waler & Sewer 5 11/18/02



Drain Inserts

MP-52

Description

Drain inserts are manufactured filters or fabric placed in a drop
inlet to remove sediment and debris. There are a multitude of
inserts of various shapes and configurations, typically falling into
one of three different groups: socks, boxes, and trays. The sock
consists of a fabric, usually constructed of polypropylene. The
fabric may be attached to a frame or the grate of the inlet holds
the sock. Socks are meant for vertical (drop) inlets. Boxes are
constructed of plastic or wire mesh. Typically a polypropylene
“bag” is placed in the wire mesh box. The bag takes the form of
the box. Most box products are one box; that is, the setting area
and filtration through media occur in the same box. Some
products consist of one or more trays or mesh grates. The trays
may hold different types of media. Filtration media vary by
manufacturer. Types include polypropylene, porous polymer,
treated cellulose, and activated carbon.

California Experience

The number of installations is unknown but likely exceeds a
thousand. Some users have reported that these systems require
considerable maintenance to prevent plugging and bypass.

Advantages

m  Does not require additional space as inserts as the drain
inlets are already a component of the standard drainage
systems.

m Easy access for inspection and maintenance.

m  As there is no standing water, there is little concern for
mosquito breeding.

m A relatively inexpensive retrofit option.

Limitations

Performance is likely significantly less than treatment systems
that are located at the end of the drainage system such as ponds
and vaults. Usually not suitable for large areas or areas with
trash or leaves than can plug the insert.

Design and Sizing Guidelines

Refer to manufacturer’s guidelines. Drain inserts come any
many configurations but can be placed into three general groups:
socks, boxes, and trays. The sock consists of a fabric, usually
constructed of polypropylene. The fabric may be attached to a
frame or the grate of the inlet holds the sock. Socks are meant
for vertical (drop) inlets. Boxes are constructed of plastic or wire
mesh. Typically a polypropylene “bag” is placed in the wire mesh
box. The bag takes the form of the box. Most box products are

Design Considerations

m Use with other BMPs
m Fit and Seal Capacity within Inlet

Targeted Constituents

NSNS S

v
v

Sediment
Nutrients
Trash

Metals
Bacteria

QOil and Grease
Organics

Removal Effectiveness

See New Development and
Redevelopment Handbook-Section 5.

CASQA

California

Stormwater

Quality
Assoclation

January 2003 California Stormwater BMP Handbook
New Development and Redevelopment
www.cabmphandbooks.com
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MP-52 Drain Inserts

one box; that is, the setting area and filtration through media occurs in the same box. One
manufacturer has a double-box. Stormwater enters the first box where setting occurs. The
stormwater flows into the second box where the filter media is located. Some products consist
of one or more trays or mesh grates. The trays can hold different types of media. Filtration
media vary with the manufacturer: types include polypropylene, porous polymer, treated
cellulose, and activated carbon.

Construction/Inspection Considerations

Be certain that installation is done in a manner that makes certain that the stormwater enters
the unit and does not leak around the perimeter. Leakage between the frame of the insert and
the frame of the drain inlet can easily occur with vertical (drop) inlets.

Performance
Few products have performance data collected under field conditions.

Siting Criteria
It is recommended that inserts be used only for retrofit situations or as pretreatment where
other treatment BMPs presented in this section area used.

Additional Design Guidelines
Follow guidelines provided by individual manufacturers.

Maintenance
Likely require frequent maintenance, on the order of several times per year.

Cost
s The initial cost of individual inserts ranges from less than $100 to about $2,000. The cost of
using multiple units in curb inlet drains varies with the size of the inlet.

m  The low cost of inserts may tend to favor the use of these systems over other, more effective
treatment BMPs. However, the low cost of each unit may be offset by the number of units
that are required, more frequent maintenance, and the shorter structural life (and therefore
replacement).

References and Sources of Additional Information
Hrachovec, R., and G. Minton, 2001, Field testing of a sock-type catch basin insert, Planet CPR,
Seattle, Washington

Interagency Catch Basin Insert Committee, Evaluation of Commercially-Available Catch Basin
Inserts for the Treatment of Stormwater Runoff from Developed Sites, 1995

Larry Walker Associates, June 1998, NDMP Inlet/In-Line Control Measure Study Report
Manufacturers literature

Santa Monica (City), Santa Monica Bay Municipal Stormwater/Urban Runoff Project -
Evaluation of Potential Catch basin Retrofits, Woodward Clyde, September 24, 1998
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Drain Inserts MP-52

Woodward Clyde, June 11, 1996, Parking Lot Monitoring Report, Santa Clara Valley Nonpoint
Source Pollution Control Program.
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Outdoor Loading/UnIoading SC-30

Objectives

m Cover

Contain

Educate

Reduce/Minimize
Product Substitution

Description

The loading/unloading of materials usually takes place outside Targeted Constituents

on docks or terminals; therefore, materials spilled, leaked, or lost ~ Sediment
during loading/unloading may collect in the soil or on other Nutrients
surfaces and have the potential to be carried away by stormwater  Trash
runoff or when the area is cleaned. Additionally, rainfall may Metals
wash pollutants from machinery used to unload or move
materials. Implementation of the following protocols will
prevent or reduce the discharge of pollutants to stormwater from
outdoor loading/unloading of materials.

Bacteria
Oil and Grease
Organics

NS S KS

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.

Pollution Prevention

m  Keep accurate maintenance logs to evaluate materials
removed and improvements made.

m Park tank trucks or delivery vehicles in designated areas so
that spills or leaks can be contained.

m Limit exposure of material to rainfall whenever possible.

m Prevent stormwater run-on. C A s Q A

m  Check equipment regularly for leaks. California
Stormwater

Quality
Association

January 2003 California Stormwater BMP Handbook 1of4
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SC-30 Outdoor Loading/UnIoading_

Suggested Protocols
Loading and Unloading — General Guidelines
m  Develop an operations plan that describes procedures for loading and/or unloading.

m  Conduct loading and unloading in dry weather if possible.
m  Cover designated loading/unloading areas to reduce exposure of materials to rain.

m  Consider placing a seal or door skirt between delivery vehicles and building to prevent
exposure to rain.

m  Design loading/unloading area to prevent stormwater run-on, which would include grading
or berming the area, and position roof downspouts so they direct stormwater away from the
loading/unloading areas.

m  Have employees load and unload all materials and equipment in covered areas such as
building overhangs at loading docks if feasible.

m  Load/unload only at designated loading areas.

m  Use drip pans underneath hose and pipe connections and other leak-prone spots during
liquid transfer operations, and when making and breaking connections. Several drip pans
should be stored in a covered location near the liquid transfer area so that they are always
available, yet protected from precipitation when not in use. Drip pans can be made
specifically for railroad tracks. Drip pans must be cleaned periodically, and drip collected
materials must be disposed of properly.

m Pave loading areas with concrete instead of asphalt.
m  Avoid placing storm drains in the area.
m  Grade and/or berm the loading/unloading area to a drain that is connected to a deadend.

Inspection

m  Check loading and unloading equipment regularly for leaks, including valves, pumps, flanges
and connections.

m  Look for dust or fumes during loading or unloading operations.

Training
m Train employees (e.g., fork lift operators) and contractors on proper spill containment and
cleanup.

m  Have employees trained in spill containment and cleanup present during loading/unloading.
m Train employees in proper handling techniques during liquid transfers to avoid spills.

m  Make sure forklift operators are properly trained on loading and unloading procedures.
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Outdoor Loading/UnIoading SC-30

Spill Response and Prevention
m  Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

m  Contain leaks during transfer.

m  Store and maintain appropriate spill cleanup materials in a location that is readily accessible
and known to all and ensure that employees are familiar with the site’s spill control plan and
proper spill cleanup procedures.

m Have an emergency spill cleanup plan readily available.
m  Use drip pans or comparable devices when transferring oils, solvents, and paints.

Other Considerations (Limitations and Regulations)

m  Space and time limitations may preclude all transfers from being performed indoors or
under cover.

m [t may not be possible to conduct transfers only during dry weather.

Requirements

Costs
Costs should be low except when covering a large loading/unloading area.

Maintenance

m  Conduct regular inspections and make repairs as necessary. The frequency of repairs will
depend on the age of the facility.

m  Check loading and unloading equipment regularly for leaks.
m  Conduct regular broom dry-sweeping of area.

Supplemental Information

Further Detail of the BMP

Special Circumstances for Indoor Loading/Unloading of Materials

Loading or unloading of liquids should occur in the manufacturing building so that any spills
that are not completely retained can be discharged to the sanitary sewer, treatment plant, or
treated in a manner consistent with local sewer authorities and permit requirements.

m  For loading and unloading tank trucks to above and below ground storage tanks, the
following procedures should be used:

- The area where the transfer takes place should be paved. If the liquid is reactive with the
asphalt, Portland cement should be used to pave the area.

- The transfer area should be designed to prevent run-on of stormwater from adjacent
areas. Sloping the pad and using a curb, like a speed bump, around the uphill side of the
transfer area should reduce run-on.
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SC-30 Outdoor Loading/UnIoading_

- The transfer area should be designed to prevent runoff of spilled liquids from the area.
Sloping the area to a drain should prevent runoff. The drain should be connected to a
dead-end sump or to the sanitary sewer. A positive control valve should be installed on
the drain.

m For transfer from rail cars to storage tanks that must occur outside, use the following
procedures:

- Drip pans should be placed at locations where spillage may occur, such as hose
connections, hose reels, and filler nozzles. Use drip pans when making and breaking
connections.

- Drip pan systems should be installed between the rails to collect spillage from tank cars.

References and Resources

California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual
http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http://dnr.metroke.gov/wlr/dss/spcm.htm

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net/
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Building & Grounds Maintenance SC-41

™|  oObjectives

m Cover

m Contain

= Educate

u Reduce/Minimize
® Product Substitution

Targeted Constituents

Description Sediment v
Stormwater runoff from building and grounds maintenance Nutrients v
activities can be contaminated with toxic hydrocarbons in Trash

solvents, fertilizers and pesticides, suspended solids, heavy Metals v
metals, abnormal pH, and oils and greases. Utilizing the Bacteria s

protocols in this fact sheet will prevent or reduce the discharge of :

o Qil and Grease
pollutants to stormwater from building and grounds
maintenance activities by washing and cleaning up with as little
water as possible, following good landscape management
practices, preventing and cleaning up spills immediately, keeping
debris from entering the storm drains, and maintaining the
stormwater collection system.

Organics

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.

Pollution Prevention
m  Switch to non-toxic chemicals for maintenance when
possible.

m Choose cleaning agents that can be recycled.

CASQA

California

Stormwater

Quality
Associatlon

m  Encourage proper lawn management and landscaping,
including use of native vegetation.
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SC-41 Building & Grounds Maintenance

®  Encourage use of Integrated Pest Management techniques for pest control.
m  Encourage proper onsite recycling of yard trimmings.
m Recycle residual paints, solvents, lumber, and other material as much as possible.

Suggested Protocols

Pressure Washing of Buildings, Rooftops, and Other Large Objects

m In situations where soaps or detergents are used and the surrounding area is paved, pressure
washers must use a water collection device that enables collection of wash water and
associated solids. A sump pump, wet vacuum or similarly effective device must be used to
collect the runoff and loose materials. The collected runoff and solids must be disposed of

properly.

m  If soaps or detergents are not used, and the surrounding area is paved, wash runoff does not
have to be collected but must be screened. Pressure washers must use filter fabric or some
other type of screen on the ground and/or in the catch basin to trap the particles in wash
water runoff.

m Ifyou are pressure washing on a grassed area (with or without soap), runoff must be
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash
runoff must remain on the grass and not drain to pavement.

Landscaping Activities

m Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or by
composting. Do not dispose of collected vegetation into waterways or storm drainage
systems.

= Use mulch or other erosion control measures on exposed soils.

Building Repair, Remodeling, and Construction
= Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a
storm drain.

m  Use ground or drop cloths underneath outdoor painting, scraping, and sandblasting work,
and properly dispose of collected material daily.

®m Use a ground cloth or oversized tub for activities such as paint mixing and tool cleaning.

m Clean paintbrushes and tools covered with water-based paints in sinks connected to sanitary
sewers or in portable containers that can be dumped into a sanitary sewer drain. Brushes
and tools covered with non-water-based paints, finishes, or other materials must be cleaned
in a manner that enables collection of used solvents (e.g., paint thinner, turpentine, etc.) for
recycling or proper disposal.

m  Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust,
grit, wash water, or other pollutants may escape the work area and enter a catch basin. This
is particularly necessary on rainy days. The containment device(s) must be in place at the
beginning of the work day, and accumulated dirty runoff and solids must be collected and
disposed of before removing the containment device(s) at the end of the work day.
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Building & Grounds Maintenance SC-41

If you need to de-water an excavation site, you may need to filter the water before
discharging to a catch basin or off-site. If directed off-site, you should direct the water
through hay bales and filter fabric or use other sediment filters or traps.

Store toxic material under cover during precipitation events and when not in use. A cover
would include tarps or other temporary cover material.

Mowing, Trimming, and Planting

Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a
permitted landfill. Do not dispose of collected vegetation into waterways or storm drainage
systems.

Use mulch or other erosion control measures when soils are exposed.

Place temporarily stockpiled material away from watercourses and drain inlets, and berm or
cover stockpiles to prevent material releases to the storm drain system.

Consider an alternative approach when bailing out muddy water: do not put it in the storm
drain; pour over landscaped areas.

Use hand weeding where practical.

Fertilizer and Pesticide Management

m  Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.

m  Use less toxic pesticides that will do the job when applicable. Avoid use of copper-based
pesticides if possible.

m Do not use pesticides if rain is expected.

® Do not mix or prepare pesticides for application near storm drains.

m  Use the minimum amount needed for the job.

m Calibrate fertilizer distributors to avoid excessive application.

m Employ techniques to minimize off-target application (e.g., spray drift) of pesticides,
including consideration of alternative application techniques.

=  Apply pesticides only when wind speeds are low.

m  Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.

m Irrigate slowly to prevent runoff and then only as much as is needed.

m Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

m Dispose of empty pesticide containers according to the instructions on the container label.
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SC-41 Building & Grounds Maintenance

s Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of unused
pesticide as hazardous waste.

m  Implement storage requirements for pesticide products with guidance from the local fire
department and County Agricultural Commissioner. Provide secondary containment for
pesticides.

Inspection

m Inspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering and repair
leaks in the irrigation system as soon as they are observed.

Training

s Educate and train employees on pesticide use and in pesticide application techniques to
prevent pollution.

= Train employees and contractors in proper techniques for spill containment and cleanup.

m  Be sure the frequency of training takes into account the complexity of the operations and the
nature of the staff.

Spill Response and Prevention
= Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

m Place a stockpile of spill cleanup materials, such as brooms, dustpans, and vacuum sweepers
(if desired) near the storage area where it will be readily accessible.

m Have employees trained in spill containment and cleanup present during the
loading/unloading of dangerous wastes, liquid chemicals, or other materials.

m Familiarize employees with the Spill Prevention Control and Countermeasure Plan.
& Clean up spills immediately.

Other Considerations
Alternative pest/weed controls may not be available, suitable, or effective in many cases.

Requirements
Costs
m Cost will vary depending on the type and size of facility.

m  Overall costs should be low in comparison to other BMPs.

Maintenance
Sweep paved areas regularly to collect loose particles. Wipe up spills with rags and other
absorbent material immediately, do not hose down the area to a storm drain.
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Building & Grounds Maintenance SC-41

Supplemental Information

Further Detail of the BMP

Fire Sprinkler Line Flushing

Building fire sprinkler line flushing may be a source of non-stormwater runoff pollution. The
water entering the system is usually potable water, though in some areas it may be non-potable
reclaimed wastewater. There are subsequent factors that may drastically reduce the quality of
the water in such systems. Black iron pipe is usually used since it is cheaper than potable
piping, but it is subject to rusting and results in lower quality water. Initially, the black iron pipe
has an oil coating to protect it from rusting between manufacture and installation; this will
contaminate the water from the first flush but not from subsequent flushes. Nitrates, poly-
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be
added to the sprinkler water system. Water generally remains in the sprinkler system a long
time (typically a year) and between flushes may accumulate iron, manganese, lead, copper,
nickel, and zinc. The water generally becomes anoxic and contains living and dead bacteria and
breakdown products from chlorination. This may result in a significant BOD problem and the
water often smells. Consequently dispose fire sprinkler line flush water into the sanitary sewer.
Do not allow discharge to storm drain or infiltration due to potential high levels of pollutants in
fire sprinkler line water.

References and Resources
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual
http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http://dnr.metroke.gov/wlr/dss/spem.htm

Mobile Cleaners Pilot Program: Final Report. 1997. Bay Area Stormwater Management

Agencies Association (BASMAA). http://www.basmaa.org/

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies

Association (BASMAA). http://www.basmaa.org/
Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net/
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Landscape Maintenance SC-73

Objectives

m Conlain

= Educale

u Reduce/Minimize
= Product Substitution

Targeted Constituents

Description Sediment “
Landscape maintenance activities include vegetation removal; Nulrients '
herbicide and insecticide application; fertilizer application; Trash ©
watering; and other gardening and lawn care practices. Metals

Vegetation control typically involves a combination of chemical Bacleria

(herbicide) application and mechanical methods. All of these Oil and Grease

maintenance practices have the potential to contribute pollutants  organics

to the storm drain system. The major objectives of this BMP are  o,y00n pemanding

to minimize the discharge of pesticides, herbicides and fertilizers
to the storm drain system and receiving waters; prevent the
disposal of landscape waste into the storm drain system by
collecting and properly disposing of clippings and cuttings, and
educating employees and the public.

Approach
Pollution Prevention

s Implement an integrated pest management (IPM) program.
IPM is a sustainable approach to managing pests by
combining biological, cultural, physical, and chemical tools.

= Choose low water using flowers, trees, shrubs, and
groundcover.

s Consider alternative landscaping techniques such as
naturescaping and xeriscaping.

» Conduct appropriate maintenance (i.e. properly timed
fertilizing, weeding, pest control, and pruning) to help
preserve the landscapes water efficiency.

CALIFORNI A STORAMWA TTR
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SC-73 Landscape Maintenance

w Consider grass cycling (grass cycling is the natural recycling of grass by leaving the clippings
on the lawn when mowing. Grass clippings decompose quickly and release valuable
nutrients back into the lawn).

Suggested Protocols
Mowing, Trimming, and Weeding

=  Whenever possible use mechanical methods of vegetation removal (e.g mowing with tractor-
type or push mowers, hand cutting with gas or electric powered weed trimmers) rather than
applying herbicides. Use hand weeding where practical.

= Avoid loosening the soil when conducting mechanical or manual weed control, this could
lead to erosion. Use mulch or other erosion control measures when soils are exposed.

s Performing mowing at optimal times. Mowing should not be performed if significant rain
events are predicted.

= Mulching mowers may be recommended for certain flat areas. Other techniques may be
employed to minimize mowing such as selective vegetative planting using low maintenance
grasses and shrubs.

s Collect lawn and garden clippings, pruning waste, tree trimmings, and weeds. Chip if
necessary, and compost or dispose of at a landfill (see waste management section of this fact
sheet).

a Place temporarily stockpiled material away from watercourses, and berm or cover stockpiles
to prevent material releases to storm drains.

Planting
= Determine existing native vegetation features (location, species, size, function, importance)
and conpsider the feasibility of protecting them. Consider elements such as their effect on

drainage and erosion, hardiness, maintenance requirements, and possible conflicts between
preserving vegetation and the resulting maintenance needs.

= Retain and/or plant selected native vegetation whose features are determined to be
beneficial, where feasible. Native vegetation usually requires less maintenance (e.g.,
irrigation, fertilizer) than planting new vegetation.

w Consider using low water use groundcovers when planting or replanting.

Waste Management

= Compost leaves, sticks, or other collected vegetation or dispose of at a permitted landfill. Do
not dispose of collected vegetation into waterways or storm drainage systems.

w Place temporarily stockpiled material away from watercourses and storm drain inlets, and
berm or cover stockpiles to prevent material releases to the storm drain system.

= Reduce the use of high nitrogen fertilizers that produce excess growth requiring more
frequent mowing or trimming,.

I —— e ——— = _——1}
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LandscaEe Maintenance SC-73

» Avoid landscape wastes in and around storm drain inlets by either using bagging equipment
or by manually picking up the material.

Irrigation
s Where practical, use automatic timers to minimize runoff.

= Use popup sprinkler heads in areas with a lot of activity or where there is a chance the pipes
may be broken. Consider the use of mechanisms that reduce water flow to sprinkler heads if
broken.

= Ensure that there is no runoff from the landscaped area(s) if re-claimed water is used for
irrigation.

» Ifbailing of muddy water is required (e.g. when repairing a water line leak), do not put it in
the storm drain; pour over landscaped areas.

m Irrigate slowly or pulse irrigate to prevent runoff and then only irrigate as much as is
needed.

= Apply water at rates that do not exceed the infiltration rate of the soil.

Fertilizer and Pesticide Management

m Utilize a comprehensive management system that incorporates integrated pest management
(IPM) techniques. There are many methods and types of IPM, including the following:

- Mulching can be used to prevent weeds where turf is absent, fencing installed to keep
rodents out, and netting used to keep birds and insects away from leaves and fruit.

- Visible insects can be removed by hand (with gloves or tweezers) and placed in soapy
water or vegetable oil. Alternatively, insects can be sprayed off the plant with water or in
some cases vacuumed off of larger plants.

- Store-bought traps, such as species-specific, pheromone-based traps or colored sticky
cards, can be used.

- Slugs can be trapped in small cups filled with beer that are set in the ground so the slugs
can get in easily.

- In cases where microscopic parasites, such as bacteria and fungi, are causing damage to
plants, the affected plant material can be removed and disposed of (pruning equipment
should be disinfected with bleach to prevent spreading the disease organism).

- Small mammals and birds can be excluded using fences, netting, tree trunk guards.

- Beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis,
ground beetles, parasitic nematodes, trichogramma wasps, seed head weevils, and
spiders that prey on detrimental pest species can be promoted.

= Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.

e e e = e e e ——————.]
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SC-73 Landscape Maintenance

= Use pesticides only if there is an actual pest problem (not on a regular preventative
schedule).

s Do not use pesticides if rain is expected. Apply pesticides only when wind speeds are low
(less than 5 mph).

= Do not mix or prepare pesticides for application near storm drains.

» Prepare the minimum amount of pesticide needed for the job and use the lowest rate that
will effectively control the pest.

= Employ techniques to minimize off-target application (e.g. spray drift) of pesticides,
including consideration of alternative application techniques.

s Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.
m Calibrate fertilizer and pesticide application equipment to avoid excessive application.
m Periodically test soils for determining proper fertilizer use.

m  Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

= Purchase only the amount of pesticide that you can reasonably use in a given time period
(month or year depending on the product).

= Triple rinse containers, and use rinse water as product. Dispose of unused pesticide as
hazardous waste.

m Dispose of empty pesticide containers according to the instructions on the container label.

Inspection

= Inspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not ocewrring. Minimize excess watering, and repair
leaks in the irrigation system as soon as they are observed.

» Inspect pesticide/fertilizer equipment and transportation vehicles daily.

Training
» Educate and train employees on use of pesticides and in pesticide application techniques to

prevent pollution. Pesticide application must be under the supervision of a California
qualified pesticide applicator.

s Train/encourage municipal maintenance crews to use IPM techniques for managing public
green areas.

u Annually train employees within departments responsible for pesticide application on the
appropriate portions of the agency’s IPM Policy, SOPs, and BMPs, and the latest IPM

techniques.
jE———— === e o= == —————= ===}
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Landscape Maintenance SC-73

= Employees who are not authorized and trained to apply pesticides should be periodically (at
least annually) informed that they cannot use over-the-counter pesticides in or around the
workplace.

m Use a training log or similar method to document training.

Spill Response and Prevention
m  Refer to SC-11, Spill Prevention, Control & Cleanup

Have spill cleanup materials readily available and in a know in location

Cleanup spills immediately and use dry methods if possible.

Properly dispose of spill cleanup material.

Other Considerations

» The Federal Pesticide, Fungicide, and Rodenticide Act and California Title 3, Division 6,
Pesticides and Pest Control Operations place strict controls over pesticide application and
handling and specify training, annual refresher, and testing requirements. The regulations
generally cover: a list of approved pesticides and selected uses, updated regularly; general
application information; equipment use and maintenance procedures; and record keeping.
The California Department of Pesticide Regulations and the County Agricultural
Commission coordinate and maintain the licensing and certification programs. All public
agency employees who apply pesticides and herbicides in “agricultural use” areas such as
parks, golf courses, rights-of-way and recreation areas should be properly certified in
accordance with state regulations. Contracts for landscape maintenance should include
similar requirements.

= All employees who handle pesticides should be familiar with the most recent material safety
data sheet (MSDS) files.

a Municipalities do not have the authority to regulate the use of pesticides by school districts,
however the California Healthy Schools Act of 2000 (AB 2260) has imposed requirements
on California school districts regarding pesticide use in schools. Posting of notification prior
to the application of pesticides is now required, and IPM is stated as the preferred approach
to pest management in schools.

Requirements
Costs

Additional training of municipal employees will be required to address IPM techniques and
BMPs. IPM methods will likely increase labor cost for pest control which may be offset by lower
chemical costs.

Maintenance

Not applicable
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SC-73 Landscape Maintenance

Supplemental Information
Further Detail of the BMP
Waste Management

Composting is one of the better disposal alternatives if locally available. Most municipalities
either have or are planning yard waste composting facilities as a means of reducing the amount
of waste going to the landfill. Lawn clippings from municipal maintenance programs as well as
private sources would probably be compatible with most composting facilities

Contractors and Other Pesticide Users

Municipal agencies should develop and implement a process to ensure that any contractor
employed to conduct pest control and pesticide application on municipal property engages in
pest control methods consistent with the IPM Policy adopted by the agency. Specifically,
municipalities should require contractors to follow the agency’s IPM policy, SOPs, and BMPs;
provide evidence to the agency of having received training on current IPM techniques when
feasible; provide documentation of pesticide use on agency property to the agency in a timely
manner.

References and Resources

King County Stormwater Pollution Control Manual. Best Management Practices for Businesses.
1995. King County Surface Water Management. July. On-line:
2 v

Los Angeles County Stormwater Quality Model Programs. Public Agency Activities
http://ladpw.org/wmd/npdes/model_links.cfm

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July.
1998.

Orange County Stormwater Program

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan. September 1997, updated October 2000.

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Landscaping and Lawn Care. Office of Water. Office of

Wastewater Management. On-line: hitp://www epa.gov/npdes/menuofbmps/poll 8.htm
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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

B 8 B3

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.

January 2003 California Stormwater BMP Handbook 1of4
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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.

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

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

Conserve Natural Areas during Landscape Planning

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

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

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

= 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.
m  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.

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

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

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

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

® Avoid disturbing steep or unstable slopes.

= Avoid disturbing natural channels.

m Stabilize disturbed slopes as quickly as possible.

m Vegetate slopes with native or drought tolerant vegetation.

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

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

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

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

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

Redeveloping Existing Installations

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

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

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

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

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

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

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

Design Objectives

M Maximize Infiltration
M Provide Retention
M Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

M 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
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SD-11 Roof Runoff Controls

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

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

A cistern system with a permanently open outlet can also provide for metering stormwater
runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet (say ¥4 to
1/2 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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Roof Runoff Controls SD-11

Foundation Planting

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

Redeveloping Existing Installations

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

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

m City of Toronto Downspout Disconnection Program
= 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

M Maximize Infiltration
M Provide Retention
M 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.
m  Design irrigation systems to each landscape area’s specific water requirements.

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

= 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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SD-12 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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Storm Drain Signage SD-13

Design Objectives

: _4:' vy Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

ol Prohibit Dumping of Improper
Materials

Contain Pollutants
Collect and Convey

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

Approach

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

Suitable Applications

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

Design Considerations

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

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

= Provide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING

January 2003 California Stormwater BMP Handbook 1of 2
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SD-13 Storm Drain Signage

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

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

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

Redeveloping Existing Installations

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

Additional Information
Maintenance Considerations

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

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

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

Supplemental Information
Examples

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

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

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

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Maintenance Bays & Docks SD-31

Design Objectives

Maximize Infiliration
Provide Retention

Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

&

&

Collect and Convey

Description

Several measures can be taken to prevent operations at
maintenance bays and loading docks from contributing a variety of toxic compounds, oil and
grease, heavy metals, nutrients, suspended solids, and other pollutants to the stormwater
conveyance system.

Approach

In designs for maintenance bays and loading docks, containment is encouraged. Preventative
measures include overflow containment structures and dead-end sumps. However, in the case
of loading docks from grocery stores and warehouse/distribution centers, engineered infiltration
systems may be considered.

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

Design Considerations

Design requirements for vehicle maintenance and repair are governed by Building and Fire
Codes, and by current local agency ordinances, and zoning requirements. The design criteria
described in this fact sheet are meant to enhance and be consistent with these code
requirements.

Designing New Installations
Designs of maintenance bays should consider the following:

m  Repair/maintenance bays and vehicle parts with fluids should
be indoors; or designed to preclude urban run-on and runoff.

m  Repair/maintenance floor areas should be paved with
Portland cement concrete (or equivalent smooth impervious
surface).

CALIFORNIA STORMWATER
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SD-31 Maintenance Bays & Docks

m Repair/maintenance bays should be designed to capture all wash water leaks and spills.
Provide impermeable berms, drop inlets, trench catch basins, or overflow containment
structures around repair bays to prevent spilled materials and wash-down waters form
entering the storm drain system. Connect drains to a sump for collection and disposal.
Direct connection of the repair/maintenance bays to the storm drain system is prohibited. If
required by local jurisdiction, obtain an Industrial Waste Discharge Permit.

m  Other features may be comparable and equally effective.
The following designs of loading/unloading dock areas should be considered:

m Loading dock areas should be covered, or drainage should be designed to preclude urban
run-on and runoff.

m Direct connections into storm drains from depressed loading docks (truck wells) are
prohibited.

m Below-grade loading docks from grocery stores and warehouse/distribution centers of fresh
food items should drain through water quality inlets, or to an engineered infiltration system,
or an equally effective alternative. Pre-treatment may also be required.

m  Other features may be 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.

Additional Information

Stormwater and non-stormwater will accumulate in containment areas and sumps with
impervious surfaces. Contaminated accumulated water must be disposed of in accordance with
applicable laws and cannot be discharged directly to the storm drain or sanitary sewer system
without the appropriate permit.

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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Trash Storage Areas SD-32

oo Design Objectives
Description

Trash storage areas are areas where a trash receptacle (s) are Maximize Infltration
located for use as a repository for solid wastes. Stormwater Provide Retention
runoff from areas where trash is stored or disposed of can be

T : ; Slow Runoff
polluted. In addition, loose trash and debris can be easily o ,
transported by water or wind into nearby storm drain inlets, ghnmze Impervious Land
channels, and/or creeks. Waste handling operations that may be ovgra.age _
sources of stormwater pollution include dumpsters, litter control, ;Fflthlt_!ltl Dumping of Improper

aterials

and waste piles.
M Contain Pollutants

Approach Collect and Convey

This fact sheet contains details on the specific measures required
to prevent or reduce pollutants in stormwater runoff associated
with trash storage and handling. Preventative measures
including enclosures, containment structures, and impervious
pavements to mitigate spills, should be used to reduce the

likelihood of contamination.

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

Design requirements for waste handling areas are governed by Building and Fire Codes, and by
current local agency ordinances and zoning requirements. The design criteria described in this
fact sheet are meant to enhance and be consistent with these code and ordinance requirements.
Hazardous waste should be handled in accordance with legal requirements established in Title
22, California Code of Regulation.

Wastes from commercial and industrial sites are typically hauled by either public or commercial
carriers that may have design or access requirements for waste storage areas. The design
criteria in this fact sheet are recommendations and are not intended to be in conflict with
requirements established by the waste hauler. The waste hauler should be contacted prior to the
design of your site trash collection areas. Conflicts or issues should be discussed with the local

agency.

Designing New Installations

Trash storage areas should be designed to consider the following structural or treatment control
BMPs:

m Design trash container areas so that drainage from adjoining
roofs and pavement is diverted around the area(s) to avoid
run-on. This might include berming or grading the waste
handling area to prevent run-on of stormwater.

m  Make sure trash container areas are screened or walled to
prevent off-site transport of trash.

January 2003 California Stormwater BMP Handbook 1of2
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SD-32 Trash Storage Areas

= Use lined bins or dumpsters to reduce leaking of liquid waste.

m  Provide roofs, awnings, or attached lids on all trash containers to minimize direct
precipitation and prevent rainfall from entering containers.

= Pave trash storage areas with an impervious surface to mitigate spills.
= Do not locate storm drains in immediate vicinity of the trash storage area.

m  Post signs on all dumpsters informing users that hazardous materials are not to be disposed
of therein.

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.

Additional Information

Maintenance Considerations

The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs)
must be maintained by the owner/operator. Maintenance agreements between the local agency
and the owner/operator may be required. Some agencies will require maintenance deed
restrictions to be recorded of the property title. If required by the local agency, maintenance
agreements or deed restrictions must be executed by the owner/operator before improvement
plans are approved.

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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Street Sweeping and Vacuuming

SE-7

H s

™ Primary Objective

econdary Objective

Categories
EC  Erosion Control
SE  Sediment Control X
TC  Tracking Control |
WE  Wind Erosion Control
NS Non-Stormwater
Management Control
WM Waste Manage_ment and
Materials Pollution Control
Legend:

Targeted Constituents

Description and Purpose Sediment
Street sweeping and vacuuming includes use of self-propelled Nutrients
and walk-behind equipment to remove sediment from streets Trash
and roadways, and to clean paved surfaces in preparation for Metals

final paving. Sweeping and vacuuming prevents sediment from

the project site from entering storm drains or receiving waters. Ba‘actena
Oil and Grease
Suitable Applications Organics

Sweeping and vacuuming are suitable anywhere sediment is

tracked from the project site onto public or private paved
streets and roads, typically at points of egress. Sweeping and

Potential Alternatives

vacuuming are also applicable during preparation of paved None
surfaces for final paving.

Limitations
Sweeping and vacuuming may not be effective when sediment
is wet or when tracked soil is caked (caked soil may need to be
scraped loose).

Implementation

= Controlling the number of points where vehicles can leave
the site will allow sweeping and vacuuming efforts to be
focused, and perhaps save money.

= Inspect potential sediment tracking locations daily.

m Visible sediment tracking should be swept or vacuumed on
a daily basis.

= Do not use kick brooms or sweeper attachments. These
tend to spread the dirt rather than remove it.

CALIFORNIA STORMWATER
QUALITY ASSOCTATION®
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Street Sweeping and Vacuuming SE-7

m If not mixed with debris or trash, consider incorporating the removed sediment back into
the project

Costs

Rental rates for self-propelled sweepers vary depending on hopper size and duration of rental.
Expect rental rates from $58/hour (3 yd3 hopper) to $88/hour (9 yd3 hopper), plus operator
costs. Hourly production rates vary with the amount of area to be swept and amount of
sediment. Match the hopper size to the area and expect sediment load to minimize time spent
dumping.

Inspection and Maintenance

s Inspect BMPs in accordance with General Permit requirements for the associated project
type and risk level. It is recommended that at a minimum, BMPs be inspected weekly, prior
to forecasted rain events, daily during extended rain events, and after the conclusion of rain
events.

= When actively in use, points of ingress and egress must be inspected daily.

m  When tracked or spilled sediment is observed outside the construction limits, it must be
removed at least daily. More frequent removal, even continuous removal, may be required
in some jurisdictions.

m  Be careful not to sweep up any unknown substance or any object that may be potentially
hazardous.

m  Adjust brooms frequently; maximize efficiency of sweeping operations.
m After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Labor Surcharge and Equipment Rental Rates, State of California Department of Transportation
(Caltrans), April 1, 2002 — March 31, 2003.
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Precipitation Frequency Data Server

NOAA Atlas 14, Volume 6, Version 2

Elevation: 923.53 ft**
* source: ESRI Maps
** source: USGS

Location name: Montclair, California, USA*
Latitude: 34.0589°, Longitude: -117.7077°

POINT PRECIPITATION FREQUENCY ESTIMATES
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Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1
. | Average recurrence interval (years) |
Duration
[ 1 [ 2 || 5 || 10 | 25 || s0 | 100 || 200 | 500 | 1000 |
5-mi 0.121 0.159 0.210 0.253 0.312 0.358 0.406 0.457 0.528 0.585
-min (0.101-0.147)||(0.133-0.193)|((0.175-0.255)|/(0.208-0.310)|((0.248-0.395)|((0.279-0.465) ||(0.308-0.541)|((0.337-0.627)|((0.373-0.756) ||(0.398-0.868)
10-mi 0.174 0.228 0.301 0.362 0.447 0.513 0.582 0.655 0.757 0.838
-min (0.145-0.210)||(0.190-0.277)||(0.250-0.366) ||(0.298-0.444)|((0.355-0.567)|((0.399-0.666) ||(0.442-0.775)|((0.483-0.898) | (0.534-1.08) || (0.571-1.24)
15-mi 0.210 0.276 0.364 0.438 0.540 0.621 0.704 0.793 0.916 1.01
-min (0.175-0.254)||(0.230-0.334)((0.303-0.443)/(0.361-0.537)|((0.430-0.685)/((0.483-0.805)||(0.534-0.938)|| (0.584-1.09) || (0.646-1.31) || (0.690-1.50)
30-mi 0.308 0.404 0.534 0.642 0.791 0.910 1.03 1.16 1.34 1.49
-min (0.257-0.372)||(0.337-0.490)|((0.444-0.649)|/(0.529-0.787)|| (0.630-1.00) || (0.708-1.18) || (0.783-1.37) || (0.856-1.59) || (0.947-1.92) || (1.01-2.21)
60-mi 0.457 0.601 || 0.794 0.953 1.18 1.35 1.53 1.73 1.99 2.21
-min (0.382-0.553) (O.501-0.728)| (0.660-0.964)|| (0.786-1.17) || (0.936-1.49) || (1.05-1.75) || (1.16-2.04) || (1.27-2.37) || (1.41-2.86) || (1.50-3.28)
2:h 0.689 0.899 1.18 1.40 1.72 1.96 2.21 2.48 2.84 3.12
-hr (0.575-0.834)|| (0.749-1.09) || (0.978-1.43) || (1.16-1.72) || (1.37-2.18) || (1.53-2.55) || (1.68-2.95) || (1.82-3.39) || (2.00-4.06) || (2.13-4.63)
3h 0.872 1.13 1.48 1.76 215 2.45 2,75 3.08 3.52 3.87
-hr (0.728-1.06) || (0.946-1.38) || (1.23-1.80) || (1.45-2.16) || (1.71-2.73) || (1.90-3.17) || (2.09-3.67) || (2.27-4.21) || (2.48-5.03) || (2.63-5.73)
6-h 1.24 1.60 2.08 2.48 3.01 3.43 3.85 4.30 4.91 5.39
-hr (1.03-1.50) || (1.34-1.94) || (1.73-2.53) || (2.04-3.03) || (2.40-3.82) || (2.67-4.45) || (2.92-5.13) || (3.17-5.89) || (3.46-7.02) || (3.67-7.99)
12-h 1.63 213 2.78 3.31 4.04 4.61 5.20 5.81 6.66 7.32
-hr (1.36-1.98) || (1.77-2.58) || (2.31-3.37) || (2.73-4.06) || (3.22-5.13) || (3.59-5.99) || (3.95-6.92) || (4.28-7.97) || (4.70-9.53) || (4.98-10.9)
24-h 2.18 2.87 3.79 4.55 5.61 6.44 7.30 8.20 9.45 10.4
-hr (1.93-2.52) || (2.54-3.31) || (3.34-4.39) || (3.98-5.31) || (4.75-6.76) || (5.34-7.92) || (5.91-9.19) || (6.46-10.6) || (7.14-12.7) || (7.63-14.6)
2d 2.70 3.61 4.84 5.88 7.32 8.47 9.67 10.9 12.7 14.2
-day (2.39-3.11) || (3.19-4.17) || (4.27-5.61) || (5.14-6.86) || (6.20-8.83) || (7.03-10.4) || (7.83-12.2) || (8.62-14.2) || (9.63-17.2) || (10.4-19.8)
3. 2.96 4.00 5.42 6.62 8.31 9.65 1.1 12.6 14.7 16.4
-day (2.62-3.41) || (3.54-4.62) || (4.78-6.28) || (5.79-7.72) || (7.03-10.0) || (8.01-11.9) || (8.96-13.9) || (9.91-16.3) || (11.1-19.8) || (12.0-22.9)
4-d 3.20 4.36 5.94 7.27 9.16 10.7 12.2 13.9 16.3 18.2
-day (2.83-3.69) || (3.85-5.03) || (5.24-6.88) || (6.36-8.49) || (7.75-11.0) || (8.84-13.1) || (9.91-15.4) || (11.0-18.0) || (12.3-22.0) || (13.3-25.4)
7-d 3.64 5.01 6.87 8.44 10.6 12.4 14.2 16.2 18.9 211
-day (3.22-4.19) || (4.43-5.78) || (6.06-7.95) || (7.38-9.84) || (9.00-12.8) || (10.3-15.2) || (11.5-17.9) || (12.7-20.9) || (14.3-25.5) || (15.4-29.4)
10-d 3.94 5.46 7.52 9.25 1.7 13.6 15.6 17.8 20.8 23.2
-day (3.49-4.55) || (4.83-6.31) || (6.63-8.70) || (8.09-10.8) || (9.88-14.1) || (11.3-16.7) || (12.6-19.7) || (14.0-23.0) || (15.7-28.0) || (16.9-32.3)
20-d 4.73 6.61 9.17 1.3 14.4 16.8 19.4 221 25.9 29.0
-day (4.19-5.45) || (5.84-7.63) || (8.09-10.6) || (9.91-13.2) || (12.2-17.3) || (13.9-20.7) || (15.7-24.4) || (17.4-28.6) || (19.6-34.9) || (21.2-40.4)
30-d 5.59 7.81 10.8 13.4 171 20.0 231 26.5 31.2 35.0
-day (4.95-6.45) || (6.90-9.01) || (9.56-12.6) || (11.7-15.7) || (14.5-20.6) || (16.6-24.6) || (18.7-29.2) || (20.8-34.3) || (23.6-42.0) || (25.6-48.8)
45-d 6.68 9.24 12.8 15.9 20.2 23.8 27.6 31.6 375 42.2
-day (5.91-7.70) || (8.17-10.7) || (11.3-14.8) || (13.9-18.5) || (17.1-24.4) || (19.7-29.3) || (22.3-34.7) || (24.9-41.0) || (28.3-50.5) || (30.9-58.9)
60-d 7.74 10.6 14.6 18.0 23.0 271 31.5 36.3 43.2 48.8
-day (6.85-8.92) || (9.36-12.2) || (12.9-16.9) || (15.8-21.0) || (19.5-27.8) || (22.5-33.4) || (25.5-39.7) || (28.6-47.0) || (32.7-58.2) || (35.7-68.2)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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PF graphical

PDS-based depth-duration-frequency (DDF) curves
Latitude: 34.0589°, Longitude: -117.7077"
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov

Disclaimer
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