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Project Owner’s Certification

This Town of Apple Valley Water Quality Management Plan (WQMP) has been prepared for Covington
Development Partners, LLC by Huitt-Zollars, Inc. The WQMP is intended to comply with the requirements
of the Town of Apple Valley and the Phase Il Small MS4 General Permit for the Mojave River Watershed.
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 the Phase Il Small MS4 Permit and the intent of the Town of Apple
Valley’s compliance efforts. Once the undersigned transfers its interest in the property, its successors in
interest and the Town of Apple Valley 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.”
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Section | — Introduction

This WQMP template has been prepared specifically for the Phase Il Small MS4 General Permit in the
Mojave River Watershed. This location is within the jurisdiction of the Lahontan Regional Water Quality
Control Board (LRWQCB) only. This document should not be confused with the WQMP template for the
Santa Ana Phase | area of San Bernardino County.

WQMP preparers must refer to the MS4 Permit for the Mojave Watershed WQMP template and Technical
Guidance (TGD) document found at: http://cms.sbcounty.gov/dpw/Land/NPDES.aspx to find pertinent arid
region and Mojave River Watershed specific references and requirements.
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Section 1 Discretionary Permit(s)

Form 1-1 Project Information

Project Name

Apple Valley 84

Project Owner Contact Name:

Brandon Gallup

Mailing 3 Corporate Development Plaza, Suite bgallup@covingtongroupin

Address: | 230, Newport Beach, Ca

Telephone: 760-672-3040
92660 . | c.com

Permit/Application Number(s):

0472-211-01, -02, -03, -09, -
Tract/Parcel Map 10, -11,-17, -18, -19, -20, -21.
Number(s): 0469-162-24, -27. 0472-301-
01

Additional Information/
Comments:

Description of Project:

The proposed project involves the development of a new industrial warehouse facility with
associated truck parking, located north of Stoddard Wells Road between Wrangler Road and
Grasshopper Road in Apple Valley, California.

The development encompasses approximately 97 acres of currently vacant land and will
include approximately 1,365,000 square feet of building space. The site is characterized by a
natural slope from north to south and is currently covered with sparse, poor-quality grass.
The proposed development will transform the site into a modern logistics and industrial hub,
while incorporating sustainable stormwater management practices to minimize
environmental impact.

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

The proposed development is designed to closely replicate the existing drainage patterns to
minimize downstream impacts. Post-development surface runoff will be captured by
strategically placed catch basins and conveyed to an on-site underground infiltration system
located on the southwest side of the project site. This infiltration system is designed not
only to accommodate the required design capture volume (DCV) but also to detain runoff
from a 100-year storm event, providing effective flood control. Prior to entering the
infiltration system, stormwater will pass through hydrodynamic separator units (e.g.,
Contech CDS or approved equivalent) for pre-treatment, ensuring removal of debris and
pollutants.

Once the system reaches its maximum storage capacity, excess runoff will overflow through
two proposed 36-inch on-site storm drains and discharge into a new 60-inch public storm
drain along Wrangler Road. From there, the overflow will be conveyed downstream to the
bell Mountain Wash, Mojave River, then to Silver Lake, and ultimately to Soda Lake. For
detailed calculations and design parameters, please refer to the accompanying Hydrology
Study.
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Section 2 Project Description
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 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.

2.1.1 Project Sizing Categorization

If the Project is greater than 5,000 square feet, and not on the excluded list as found on Section 1.4 of the
TGD, the Project is a Regulated Development Project.

If the Project is creating and/or replacing greater than 2,500 square feet but less than 5,000 square feet of
impervious surface area, then it is considered a Site Design Only project. This criterion is applicable to all
development types including detached single-family homes that create and/or replace greater than 2,500
square feet of impervious area and are not part of a larger plan of development.

Form 2.1-1 Description of Proposed Project

1 Regulated Development Project Category (Select all that apply):

|X| #1 New development
involving the creation of 5,000
ft2 or more of impervious
surface collectively over entire
site

|:| #2 Significant re-
development involving the
addition or replacement of
5,000 ft? or more of impervious
surface on an already
developed site

|:| #3 Road Project —any
road, sidewalk, or bicycle
lane project that creates
greater than 5,000 square
feet of contiguous
impervious surface

[ ] #4 LUPs - linear
underground/overhead
projects that has a discrete
location with 5,000 sq. ft.
or more new constructed
impervious surface

|:| Site Design Only (Project Total Square Feet > 2,500 but < 5,000 sq.ft ) Will require source control Site Design LID BMPs and
other LIP requirements. See section 4. (Please go to Forms 4.1-3 and 4.3-2)

2 Project Area (ft2):

4,219,797
DA 1: 3,751,554

3 Number of Dwelling Units: | N/A

4

SIC Code:

3 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.




MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

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:

The property is being developed by Covington Development Partners, LLC. Covinton Development Partners, LLC, will be the entity
responsible for long term maintenance of WQMP Storm Water Facilities throughout the site.

Name: Covington Development Partner

Address: 3 Corporate Plaza, Suite 230, Newport Beach, CA 92660
Contact Person: Brandon Gallup/ Partner

Phone: 760-672-3040

The maintenance of the proposed development is the responsibility of the owner until the property is sold to a new
owner and then they assume responsibility of the BMP maintenance and management. There is no homeowners or
property owner’s association set up for this proposed development. All of the BMPs are the responsibility of the
owner to maintain. BMPs include, but are not limited to BMP maintenance; e.g inspection, storm drain stenciling,
efficient irrigation and landscape maintenance, and sub-surface infiltration system.
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

2.3 Potential Stormwater Pollutants

Best Management Practices (BMP) measures for pollutant generating activities and sources shall be designed
consistent with recommendations from the CASQA Stormwater BMP Handbook for New Development and
Redevelopment (or an equivalent manual). Pollutant generating activities must be considered when
determining the overall pollutants of concern for the Project as presented in Form 2.3-1.

Determine and describe expected stormwater pollutants of concern based on land uses and site activities
(refer to Table 3-2 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 lZl fecal wastes from the watershed

Primary sources of nutrients in urban runoff are fertilizers and eroded

Nutrients - Phosphorous E |Z| N D soils

Primary sources of nutrients in urban runoff are fertilizers and eroded

Nutrients - Nitrogen % N [] soils

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

Noxious Aquatic Plants

Sediment EX N[] Sediments are solid 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 brake pad and tire tread wear associated with driving.
Primary sources of oil and grease are petroleum hydrocarbon products,
Oil and Grease E |Z| 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
cuttings, and food waste) are general waste from human or animals.

N[] Pesticides and herbicides can be washed off urban landscapes during
storm events.

Pesticides / Herbicides EX

Sources of organic compounds may include waste handling areas and

rgani m n E N
Organic Compounds X O vehicle or landscape maintenance areas.

Other: E[] N[]

Other: E[] N[]

Other: E[] N[]




MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

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 Drainage
Management Areas (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. A map presenting the DMAs must be included as an appendix
to the WQMP document.

Form 3-1 Site Location and Hydrologic Features

Site coordinates take GPS
measurement at approximate Latitude 34°35'44.88"N
center of site

Longitude

o " Thomas Bros Map page 4207
117°14'37.68"W

1 San Bernardino County climatic region: |Z| Desert

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

DA1DMAA

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

Runoff from the project site will be directed to the proposed underground infiltration/ detention
system on the southwest side of the project site under the parking. After the DCV WQMP volume is
reached, excess runoff after 100-Year Stromwater detention will be outleted into the proposed public
storm drain in Wrangler Road.

DA1 DMA A to Outlet 1




MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1

For Drainage Area 1’s sub-watershed DMA,

. . . DMA A DMA B DMAC DMAD
provide the following characteristics

3,751,554 N/A N/A
! bma drainage area (ft?) / / N/A

2 Existing site impervious area (ft?) N/A N/A N/A

3 Antecedent moisture condition For desert

areas, use
http://www.sbcounty.qgov/dpw/floodcontrol/pdf/2
0100412 map.pd,

4 Hydrologic soil group Refer to County

Hydrology Manual Addendum for Arid Regions —
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412_addendum.pdf

3 Longest flowpath length (ft)

6 Longest flowpath slope (ft/ft)

7 Current land cover type(s) Select from Fig C-3 Desert Shrubs

of Hydrology Manual

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

3-1



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1
(use only as needed for additional DMA w/in DA 1)

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

DMAE DMAF DMA G

1 oma drainage area (ft2) N/A N/A N/A

2 Existing site impervious area (ft?) N/A N/A N/A

3 Antecedent moisture condition For desert

areas, use
http://www.sbcounty.qgov/dpw/floodcontrol/pdf/2
0100412 map.pd,

4 Hydrologic soil group County Hydrology

Manual Addendum for Arid Regions —
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412_addendum.pdf

3 Longest flowpath length (ft)

6 Longest flowpath slope (ft/ft)

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

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 CWRCB site:
http://www.waterboards.ca.gov/water_issues/
programs/tmdl/integrated2010.shtml

Bell Mountain Wash, Mojave River, Silver Lake, and Soda Lake

Applicable TMDLs
http.//www.waterboards.ca.gov/water_issues/progr
ams/tmdl/integrated2010.shtml

Mojave River (Upper Narrows to Lower Narrows):
Dissolved Oxygen
Flouride
303(d) listed impairments
http://www.waterboards.ca.gov/water_issues/progr Sulfates
ams/tmdl/integrated2010.shtml|
Total Dissolved Solids

Manganese

Sodium

Southwestern Willow Flycatcher

Environmentally Sensitive Areas (ESA)
Refer to Watershed Mapping Tool — Desert Tortise Habitat Cat 3
http://sbcounty.permitrack.com/WAP

Mojave Ground Squirrel

IZ Yes Complete Hydromodification Assessment. Include Forms 4.2-2 through Form
Hydromodification Assessment 4.2-5 and Hydromodification BMP Form 4.3-9 in submittal

|:|No
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Section4 Best Management Practices (BMP)

4.1 Source Control and Site Design BMPs

The information and data in this section are required for both Regulated Development and Site Design Only
Projects. Source Control and Site Design BMPs are the basis of site-specific pollution management.

4.1.1 Source Control BMPs

Non-structural and structural source control BMPs 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.

The identified list of source control BMPs correspond to the CASQA Stormwater BMP Handbook for New Development
and Redevelopment.

4-1



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Form 4.1-1 Non-Structural Source Control BMPs

Check One
Name

Identifier
Not
Included °

Describe BMP Implementation OR,
if not applicable, state reason

Applicable

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.

Education of Property Owners, Tenants |X| I:'

N1
and Occupants on Stormwater BMPs

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.

|X| |:| 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.

N2 Activity Restrictions

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

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

N3 Landscape Management BMPs . )
shrubs throughout the project site.

IXI |:| Property owners shall maintain the designated on-site BMP areas, see Section 5 for self

N4 BMP Maintenance inspection and maintenance form

IZ Industrial purposed warehouse does not apply to Title 22 CCR (California Code of

Title 22 CCR Compliance
P D Regulations). CCR licensing in child care, residential and family child care.

N5
(How development will comply)

4-2
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Form 4.1-1 Non-Structural Source Control BMPs

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

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 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.

Spill Contingency Plan

Underground Storage Tank Compliance No underground storage tanks are proposed for this site

Hazardous Materials Disclosure No hazardous materials are planned to be stored on this site.
Compliance

4-3



MOJAVE RIVER WATERSHED 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 as well as have a permanent roof over them. 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. See the WQMP site map in Attachment A for
anticipated location of trash storage areas.

N12

Employee Training

The following shall be provided to the tentant by the onwer; an Employee
Training/Education program shall be provided within 3 months of hire and 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 D. Additional educational
materials can be obtained from the County of San Bernardino storm water program.

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.

N14

Catch Basin Inspection Program

The on-site 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
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.
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

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

N15 Vacuum Sweeping of Private Streets and |X| |:| monthly basis. Documentation of such sweeping shall be kept by the owner in
Parking Lots perpetuity. Frequency of sweeping shall be adjusted as needed to maintain a clean site.
N16 Other Non-structural Measures for Public |:| |Z| None, proposed BMP's satisfy requirements
Agency Projects
General construction permit "SWRCB Orders No. 2009-009-DWQ as amended by Order
Comply with all other applicable NPDES
N17 permpit‘g wi rapplic X u 2010-0014-DWQ"
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Form 4.1-2 Structural Source Control BMPs

Check One . .
" Describe BMP Implementation OR,
Identifier Name Not If not anolicable. stat
Included pplicable, 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 & D Rive?r" or.ot.her approved.language. The signage shall be inspec.ted 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.
. l;;s;ir;j:sdzclzs;roultlzjt?;rt]c::frro:jct;g:|(Sctzgggs |:| |Z| 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 as well as have a permanent roof over them. The trash storage
. areas shall be inspected and maintained on a monthly basis. Collection of trash
Design and construct trash and waste storage .
s3 areas to reduce pollution introduction (CASQA |Z |:| from the trash storage areas shall occur on a regular basis to ensure that the trash
New Development BMP Handbook SD-32) receptacles are not overflowing. Documentation of such 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.
The landscape architect will follow CASQA SD-12 for design and provide design
Use efficient irrigation systems & landscape plans for the on-site irrigation system. The irrigation system shall be inspected on
design, water conservation, smart controllers, and |Z| |:| a monthly basis to ensure proper operation. Any broken sprinkler heads shall be
sS4 source control (Statewide Model Landscape repaired immediately to ensure that the system continues to operate efficiently.
Ordinance; CASQA New Development BMP Documentation of such inspection/maintenance shall be kept by the owner in
Handbook SD-12) perpetuity.
The landscape architect will provide design plans for the on-site landscaping and
Finish grade of landscaped areas at a minimum of X ] 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.
Perimeter slopes and slopes to catch grade will have a maximum slope of 2:1. The
Protect slopes and channels and provide energy slopes will be landscaped appropriately to also help ensure that erosion of the
6 dissipation (CASQA New Development BMP |Z |:| slopes does not occur. Slopes will be inspected and maintained bi-annually.

Handbook SD-10)

Documentation of such inspection/maintenance shall be kept by the owner in
perpetuity.

4-6



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

57 Covered dock areas (CASQA New Development |:| |Z Docks are not covered
BMP Handbook SD-31)
Covered maintenance bays with spill containment D Izl No maintenance bavs are planned for this site

S8 plans (CASQA New Development BMP Handbook v P ’
SD-31)

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

510 Covered outdoor processing areas (CASQA New |:| |z| No outdoor processing areas are planned for this site.

Development BMP Handbook SD-36)

Equipment wash areas with spill containment

S11 plans (CASQA New Development BMP Handbook ] X No equipment wash areas are planned for this site.
SD-33)
s12 Fueling areas (CASQA New Development BMP [] X No fueling areas are planned for this site.
Handbook SD-30)
513 Hillside landscaping (CASQA New Development |:| |Z No hillside landscaping are planned in this area.
BMP Handbook SD-10)
514 Wash water control for food preparation areas |:| |Z| Food preparation areas are not planned for this site.
s1s Community car wash racks (CASQA New ] X No community car wash rack are planned for this site.

Development BMP Handbook SD-33)
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4.1.2 Site Design BMPs

As part of the planning phase of a project, the site design practices associated with new LID requirements in the
Phase Il Small MS4 Permit must be considered. Site design BMPs can result in smaller DCV to be managed by both
LID and hydromodification control BMPs by reducing runoff generation.

As is stated in the Permit, it is necessary to evaluate site conditions such as soil type(s), existing vegetation and
flow paths will influence the overall site design.

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 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 [X] No[_]

Explanation: Portions of the north, east, and south areas of the site will be used for regional flood control purposes or remain
untouched.

Maximize natural infiltration capacity; Including improvement and maintenance of soil: Yes [X] No []

Explanation: The entire site drains to the prop. detention basin thereby maximizing the natural infiltration capacity.

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

Explanation: The existing drainage pattern, north to south, will be preserved. The flood routing and controlled outlet in the
detention basins will lengthen the time of concentration thus mimicking the existing conditions.

Disconnect impervious areas. Including rerouting of rooftop drainage pipes to drain stormwater to storage or infiltration BMPs
instead of to storm drain: Yes [X] No [_]

Explanation: All rooftops drain to infiltration BMP's

Use of Porous Pavement: Yes [_| No [X]
Explanation: Porous pavement will not be used and is not practical for developments with heavy trucks.

Protect existing vegetation and sensitive areas: Yes [_] No [X]

Explanation: The site has no existing vegetation to protect. Planting of new vegetation will occur throughout the site.

Re-vegetate disturbed areas. Including planting and preservation of drought tolerant vegetation: Yes [X] No [_]

Explanation: All landscape areas will be vegetated for stablization using drought tolerant plants and trees.

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes [X] No [_]

Explanation: The soils in the proposed infiltration system area will be uncompacted in-place native material.
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Utilize naturalized/rock-lined drainage swales in place of underground piping or imperviously lined swales: Yes [_] No [X]
Explanation: No rock-lined drainage swales are proposed.

Stake off areas that will be used for landscaping to minimize compaction during construction: Yes [X] No [_]
Explanation: All landscaped areas will be staked by designation of curb throughout the project site.

Use of Rain Barrels and Cisterns, Including the use of on-site water collection systems: Yes[ | No [X]
Explanation: No rain barrels or cisterns are planned for this site.

Stream Setbacks. Includes a specified distance from an adjacent steam: Yes [_| No [X]
Explanation: There is no streams within but a dry wash across through the site.

It is noted that, in the Phase Il Small MS4 Permit, site design elements for green roofs and vegetative swales are
required. Due to the local climatology in the Mojave River Watershed, proactive measures are taken to maximize
the amount of drought tolerant vegetation. It is not practical in this region to have green roofs or vegetative
swales. As part of site design the project proponent should utilize locally recommended vegetation types for
landscaping. Typical landscaping recommendations are found in following local references:

San Bernardino County Special Districts:

Guide to High Desert Landscaping -
http://www.specialdistricts.org/Modules/ShowDocument.aspx?documentid=795

Recommended High-Desert Plants -
http://www.specialdistricts.org/modules/showdocument.aspx?documentid=553

Mojave Water Agency:

Desert Ranch: http://www.mojavewater.org/files/desertranchgardenprototype.pdf

Summertree: http://www.mojavewater.org/files/Summertree-Native-Plant-Brochure.pdf

Thornless Garden: http://www.mojavewater.org/files/thornlessgardenprototype.pdf

Mediterranean Garden: http://www.mojavewater.org/files/mediterraneangardenprototype.pdf

Lush and Efficient Garden: http://www.mojavewater.org/files/lushandefficientgardenprototype.pdf

Alliance for Water Awareness and Conservation (AWAC) outdoor tips — http://hdawac.org/save-outdoors.html
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4.2 Treatment BMPs

After implementation and design of both Source Control and Site Design BMPs, any remaining runoff from
impervious DMAs must be directed to one or more on-site, treatment BMPs (LID or biotreatment) designed to
infiltrate, evaportranspire, and/or bioretain the amount of runoff specified in Permit Section E.12.e (ii)(c) Numeric
Sizing Criteria for Storm Water Retention and Treatment.

4.2.1 Project Specific Hydrology Characterization

The purpose of this section of the Project WQMP is to establish targets for post-development hydrology based on
performance criteria specified in the Phase Il Small 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 from hydromodification.

If the project has more than one outlet for stormwater runoff, then complete additional versions of these forms
for each DA / outlet.

It is noted that in the Phase Il Small MS4 Permit jurisdictions, the LID BMP Design Capture Volume criteria is
based on the 2-year rain event. The hydromodification performance criterion is based on the 10-year rain event.

Methods applied in the following forms include:

= For LID BMP Design Capture Volume (DCV), San Bernardino County requires use of the P¢ method (Form 4.2-1)
For pre- and post-development hydrologic calculation, San Bernardino County 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 hydromodification performance criteria.

Refer to Section 4 in the TGD for WQMP for detailed guidance and instructions.
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Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume (DA 1)

1 .
Project area DA 1 (ft2): 2 Imperviousness after applying preventative 3 Runoff Coefficient (Rc): _0.73
3,751,554 site design practices (Imp%): 90% Re = 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): 0.351 http://hdsc.nws.noaa.qov/hdsc/pfds/sa/sca_pfds.html

3 Compute P, Mean 6-hr Precipitation (inches): 0.434

Ps = Item 4 *C1, where Ci is a function of site climatic region specified in Form 3-1 Item 1 ( 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): 194,430

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

Is the change in post- and pre- condition flows captured on-site? : Yes [X] No [ ]

If “Yes”, then complete Hydromodification assessment of site hydrology for 10yr 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- Addendum 1)

If “No,” then proceed to Section 4.3 BMP Selection and Sizing

Condition

Runoff Volume (ft3)

Time of Concentration

(min)

Peak Runoff (cfs)

Pre-developed

1 264,409
Form 4.2-3 Item 12

226.7
Form 4.2-4 Item 13

31114
Form 4.2-5 Item 10

Post-developed

Difference

4 357,004
Form 4.2-3 Item 13

Item 4 —Item 1

5147
Form 4.2-4 Item 14

Item 2 —Item 5

61136
Form 4.2-5 Item 14

Item 6 —Item 3

Difference

(as % of pre-developed)

10 35.09%
Item 7 /Item 1

11 44.9%
Item 8/ Item 2

12 5.0%
Item 9/ Item 3

Please see Attachment E - Hydromodification for 10-Year storm Event hydrologic analysis.
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*Please see Attachment E Hydromodification for 10-Year storm Event analysis.

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

Weighted Curve Number
Determination for: DMA A DMA B DMA C DMA D DMAE DMAF DMA G
Pre-developed DA

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

1a Land Cover type

2a Hydrologic Soil Group (HSG) N/A N/A N/A N/A N/A N/A N/A

3a DMA Area, ft? 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 ltems N/A N/A N/A N/A N/A N/A N/A
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 9 Initial abstraction, I, (in): N/A

5 Pre-Developed area-weighted CN: N/A S=(1000/Item 5) - 10 lo=0.2 * ftem 7

8 Post-developed soil storage capacity, S (in): N/A 10 Initial abstraction, I, (in): N/A

6 Post-Developed area-weighted CN: N/A
velop wele / S=(1000/ Item 6) - 10 la=0.2 *Item 8

11 Precipitation for 10 yr, 24 hr storm (in): N/A
Go to: http://hdsc.nws.noaa.qov/hdsc/pfds/sa/sca pfds.html

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

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

14 Volume Reduction needed to meet hydromodification requirement, (ft3): N/A
Vhydro = (Item 13 * 0.95) — Item 12
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*Please see Attachment E - Hydromodification for 10-Year storm Event hydrologic analysis.

*Form 4.2-4 Hydromodification 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
Use additional forms if there are more than 4
DMA

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

DM DMA
DMA B AD DMA A DMA B DMAC b

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

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

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

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

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

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

7 Cross-sectional area of channel (ft?)

8 Wetted perimeter of channel (ft)

3 Manning’s roughness of channel (n)

10 Channel flow velocity (ft/sec)

Vips = (1.49 / Item 9) * (Item 7/Item 8)"*57
* (Item 3)"%°

11 1 ravel time to outlet (min) N/A N/A N/A N/A

T: = Item 6 / (Item 10 * 60)
12

Total time of concentration (min) N/A N/A N/A N/A

Tc=Item5 +Item 11

13 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 hydromodification requirement (min): N/A  Tcpyaro = (Item 13 * 0.95) — Item 14
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*Please see Attachment H - Hydromodification for 10-Year storm Event hydrologic analysis.

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

Compute peak runoff for pre- and post-developed conditions

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

DMAA | DMAB | DMAC | DMAA | DMAB | DMAC

1 Rainfall Intensity for storm duration equal to time of concentration N/A N/A N/A N/A N/A N/A
Ipeak = 107(LOG Form 4.2-1 Item 4 - 0.7 LOG Form 4.2-4 Item 5 /60)

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 wQMP

5 Maximum loss rate (in/hr)

Fm=Item 3 * Item 4
Use area-weighted Fn 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 N/A N/A N/A N/A N/A N/A
Peak Flow from DMA (cfs) Q,=Item 2 *0.9 * (Item 1 - Item 5)

7 Time of concentration adjustment factor for other DMA to DMA A n/a N/A N/A n/a N/A N/A

site discharge point DMA B N/A n/a N/A N/A n/a N/A
Form 4.2-4 Item 12 DMA / Other DMA upstream of site discharge
point (If ratio is greater than 1.0, then use maximum value of 1.0) DMAC N/A N/A n/a N/A N/A n/a

8 Pre-developed Qg at T for DMA A: N/A Q, 9 Pre-developed Q, at T. for DMAB: N/A Q, 10 Pre-developed Qg at T for DMA C: N/A
= [tem 6pmaa + [Item 6pmas * (Item 1pmaa - Item = [tem 6pmas + [Item 6pmaa * (Item 1pmas - Iltem Qp = Item 6pmac + [Item 6pmaa * (Item 1pmac - Item
5omas)/(Item 1pmas - Item 5pmag)* Item 7omassz] + Soman)/(Item 1pmaa - Item 5pman)* Item 7pmas/i] + Soman)/(Item 1pmaa - Item Spman)* Item 7omacs] +
[Item 6pmac * (Item Lomaa - Item Spmac)/(Item Iomac - | [Item 6omac * (Item 1pmas - Item 5pmac)/(Item lomac- | [Item 6omas * (Item 1pmac - Item Spmas)/(Item 1pmas
Item 5pmac)* Item 7pmanss] Item 5pmac)* Item 7pmasys] - Item 5pmas)* Item 7pmacsz]

10

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

11 12 13

Post-developed Q; at T for DMA A: N/A Post-developed Qg at T for DMA B: N/A Post-developed Qg at T for DMA C: N/A

Same as Item 8 for post-developed values Same as Item 9 for post-developed values 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 Hydromodification Requirement (cfs): N/A  Qp-nyaro = (Item 14 * 0.95) — Item 10
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4.3 BMP Selection and Sizing

Complete the following forms for each project site DA to document that the proposed treatment
(LID/Bioretention) BMPs conform to the project DCV developed to meet performance criteria specified in the
Phase Il Small 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 Phase Il Small MS4 Permit (see Section 5.3 in the TGD for
WQMP). The forms compute the following for on-site LID BMP:

= Site Design BMPs (Form 4.3-2)
= Retention and Infiltration BMPs (Form 4.3-3) or

= Biotreatment BMPs (Form 4.3-4).

Please note that the selected BMPs may also be used as dual purpose for on-site,
hydromodification mitigation and management.

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 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 Form 4.3-2 to determine the feasibility of applicable Site Design 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 Site Design 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 combinations of site design, retention and/or infiltration BMPs is unable to mitigate the entire DCV,
then the remainder of the volume-based performance criteria that cannot be achieved with site design,
retention and/or infiltration BMPs must be managed through biotreatment BMPs. If biotreatment BMPs are
used, then they must be sized to provide equivalent effectiveness based on Template Section 4.3.4.
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4.3.1 Exceptions to Requirements for Bioretention Facilities

Contingent on a demonstration that use of bioretention or a facility of equivalent effectiveness is infeasible,
other types of biotreatment or media filters (such as tree-box-type biofilters or in-vault media filters) may be
used for the following categories of Regulated Projects:

1) Projects creating or replacing an acre or less of impervious area, and located in a designated pedestrian-
oriented commercial district (i.e., smart growth projects), and having at least 85% of the entire project site
covered by permanent structures;

2) Facilities receiving runoff solely from existing (pre-project) impervious areas; and

3) Historic sites, structures or landscapes that cannot alter their original configuration in order to maintain
their historic integrity.

4-17



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

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 ten 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 1s 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)

5 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, Selection and Evaluation of Biotreatment BMP 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, Site Design 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, Site Design BMPs.
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4.3.2 Site Design BMP (N/A)

Section E.12.e. of the Small Phase || MS4 Permit emphasizes the use of LID preventative measures; and the
use of Site Design BMPs reduces the portion of the DCV that must be addressed in downstream BMPs.
Therefore, all applicable Site Design 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 Site Design BMPs. If a project cannot feasibly meet BMP sizing
requirements or cannot fully address hydromodification, feasibility of all applicable Site Design BMPs 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 BMP. Refer to Section 5.4 in the TGD for more detailed guidance.

Form 4.3-2 Site Design BMPs (DA 1)

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

DA DMA
routing runoff from impervious to pervious areas), excluding | pp 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 (ft?) N/A N/A N/A
3 Ratio of pervious area receiving runoff to impervious area N/A N/A N/A
4 . . . .

Retention volume achieved from impervious area N/A N/A N/A

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): N/A  Vietention =Sum of Item 4 for all BMPs

6 Implementation of Localized On-lot Infiltration BMPs (e.g. DA DMA
on-lot rain gardens): Yes [ | No[X] ifyes, complete items 7- DA DMA DA DMA BMP TYPe
13 for aggregate of all on-lot infiltration BMP in each DA; If no, BMP Type BMP Type (Use additional forms
proceed to Item 14 for more BMPs)
7 Ponding surface area (ft?) N/A N/A N/A
8 Ponding depth (ft) (min. 0.5 ft.) N/A N/A N/A
9 Surface area of amended soil/gravel (ft?) N/A N/A N/A
10 Average depth of amended soil/gravel (ft) (min. 1 ft.) N/A N/A N/A
11 Average porosity of amended soil/gravel N/A N/A N/A
N/A N/A N/A

12 . . o .
Retention volume achieved from on-lot infiltration (ft3)
Vietention = (Item 7 *Item 8) + (Item 9 * Item 10 * Item 11)
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Form 4.3-2 cont. Site Design BMPs (DA 1)

3 Runoff volume retention from on-lot infiltration (ft3): N/A  Vietention =Sum of Item 12 for all BMPs

4 Implementation of Street Trees: Yes [] No [X] DA DMA DA DMA BMP Type

If yes, complete Items 14-18. If no, proceed to Item 19 BMP Type BMP Type (Use additional forms
for more BMPs)

N/A N/A N/A
15 Number of Street Trees / / /

16 N/A N/A N/A

Average canopy cover over impervious area (ft?)

17 Runoff volume retention from street trees (ft3) N/A N/A N/A

Vietention = Item 15 * [tem 16 * (0.05/12) assume runoff retention of
0.05 inches

18 Runoff volume retention from street tree BMPs (ft3): N/A  Vietention = Sum of Item 17 for all BMPs

9 Total Retention Volume from Site Design BMPs: N/A Sum of Items 5, 13 and 18
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4.3.3 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 C 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 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).

4.3.3.1 Allowed Variations for Special Site Conditions

The bioretention system design parameters of this Section may be adjusted for the following special site
conditions:

1) Facilities located within 10 feet of structures or other potential geotechnical hazards established by the
geotechnical expert for the project may incorporate an impervious cutoff wall between the bioretention
facility and the structure or other geotechnical hazard.

2) Facilities with documented high concentrations of pollutants in underlying soil or groundwater, facilities
located where infiltration could contribute to a geotechnical hazard, and facilities located on elevated plazas
or other structures may incorporate an impervious liner and may locate the underdrain discharge at the
bottom of the subsurface drainage/storage layer (this configuration is commonly known as a “flow-through
planter”).

3) Facilities located in areas of high groundwater, highly infiltrative soils or where connection of underdrain
to a surface drain or to a subsurface storm drain are infeasible, may omit the underdrain.

4) Facilities serving high-risk areas such as fueling stations, truck stops, auto repairs, and heavy industrial sites
may be required to provide additional treatment to address pollutants of concern unless these high-risk areas
are isolated from storm water runoff or bioretention areas with little chance of spill migration.
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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 BMP (ft3): 194,430 Vuome: = Form 4.2-1 item 7 - Form 4.3-2 Item19

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 DMA A
BMP Type
Underground
Infiltration and
Detention System

DA - DMA -
BMP Type -

DA - DMA -
BMP Type -

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

N/A

N/A

3 Infiltration safety factor See TGD Section 5.4.2 and Appendix D

N/A

N/A

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

N/A

N/A

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

N/A

N/A

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

N/A

N/A

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

N/A

N/A

8 Infiltrating surface area, SAgwp (ft?) the lesser of the area needed for

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

N/A

N/A

? 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

N/A

N/A

10 Amended soil porosity

N/A

N/A

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

N/A

N/A

12 Gravel porosity

0.4

N/A

N/A

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

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

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

3

0

N/A

N/A

N/A

N/A

15 Underground Retention Volume (ft3) Volume determined using

manufacturer’s specifications and calculations

*194,818

N/A

N/A

16

Total Retention Volume from LID Infiltration BMPs: 194,818 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

7 Fraction of DCV achieved with infiltration BMP: 102%% Retention% = Item 16 / Form 4.2-1 Item 7

1

8 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.

*THE UNDERGROUND SYSTEM PROVIDES TOTAL OF 389,638 CF FOR 100-YEAR STORM EVENT DETENTION. AFTER THE
STORMWATER REACHES TO 194,818 CF (>DCV), THE SYSTEM WILL START TO RELEASE WATER TO WRANGLER ROAD.
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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. 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 4.3-4 to summarize the potential for volume based and/or flow based biotreatment options to
biotreat the remaining unmet LID DCV. Biotreatment computations are included as follows:

e Use Form 4.3-5 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention
w/underdrains);

e Use Form 4.3-6 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed
wetlands);

e Use Form 4.3-7 to compute sizing criteria for flow-based biotreatment BMP (e.g. bioswales)

Form 4.3-4 Selection and Evaluation of Biotreatment BMP (DA 1)

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

infiltration, BMP for potential biotreatment (ft3): N/A
Form 4.2-1 Item 7 - Form 4.3-2 Item 19 — Form 4.3-3 Item 16

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

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

Operations and Processes, described I:‘W ded d i I:‘ P i bi
in Table 5-5 of the TGD for WQMP) I:| Det exttend ed dettentt'lon roprietary biotreatment
ry extended detention

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

biotreatment BMP (ft3): Form 4.3- | implementation of volume based biotreatment | sizing flow based biotreatment BMP:
5Item 15 + Form 4.3-6 Item 13 BMP (ft3): Item 1—Item 3 % Item 4 /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:

Provided a 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 4.3-5 Volume Based Biotreatment (DA 1) -
Bioretention and Planter Boxes with Underdrains

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

N/A

N/A

N/A

2 Amended soil infiltration rate Typical ~ 5.0

N/A

3 Amended soil infiltration safety factor Typical ~ 2.0

N/A

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

N/A

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

N/A

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

for reference to BMP design details

N/A

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

N/A

8 Amended soil surface area (ft?)

N/A

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

reference to BMP design details

N/A

10 Amended soil porosity, n

N/A

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

N/A

12 Gravel porosity, n

N/A

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

N/A

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

N/A

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: 0
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Form 4.3-6 Volume Based Biotreatment (DA 1) -
Constructed Wetlands and Extended Detention

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 wQMP

N/A

N/A N/A

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 (ft?)
Asurface =(Item 2 + (2 * Item 5 * Item 6)) * (Item 3 + (2 * Item 5 * [tem 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 =ltem 6 / 3 * [Item 4 + Item 7 + (Item 4 * Item 7)70.5]

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

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

1 Duration of design storm event (hrs)

2 Biotreated Volume (ft3)

Vbiotreated = (Item 8forebay + Item 8hasin) +( Item 10 * Item 11 * 3600)

13

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

Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention : N/A
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Form 4.3-7 Flow Based Biotreatment (DA 1)

DA DMA

DA DMA DA DMA BMP Type

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

N/A N/A N/A

Biotreatment BMP Type
Vegetated swale, vegetated filter strip, or other comparable proprietary
BMP

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

> Bottom width (ft)
bw = (Form 4.3-5 Iltem 6 * Item 4) / (1.49 * Item 2" * |tem 3"°5)

6 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 (ft?)
A =(ltem 5 * Item 2) + (Item 6 * Item 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?)
SAtop = (Item 5 + (2 * Item 2 * [tem 6)) * Item 10
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4.3.5 Conformance Summary

Complete Form 4.3-8 to demonstrate how on-site LID DCV is met with proposed site design, infiltration,
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

comp

lete additional versions of this form for each outlet.

Form 4.3-8 Conformance Summary and Alternative
Compliance Volume Estimate (DA 1)

1

Total LID DCV for the Project DA-1 (ft3): 194,430 Copy Item 7 in Form 4.2-1

2

On-site retention with site design BMP (ft3): 0 Copy Item18 in Form 4.3-2

3 On-site retention with LID infiltration BMP (ft3): 194,818 Copy Item 16 in Form 4.3-3

4

On-site biotreatment with volume based biotreatment BMP (ft): 0  Copy Item 3 in Form 4.3-4

5

Flow capacity provided by flow based biotreatment BMP (cfs): 0 Copy Item 6 in Form 4.3-4

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

* Full retention of LID DCV with site design or infiltration 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 Item 6 and Items 2, 3 and 4 are maximized

On-site retention and infiltration is determined to be infeasible; therefore biotreatment BMP provides 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

7

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:

» Combination of Site Design, retention and infiltration, , and biotreatment BMPs provide less than full LID DCV capture:

Checked yes if Form 4.3-4 Item 7is checked yes, Form 4.3-4 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, Vu: = (Item 1 —Item 2 —Item 3 —Item 4 —Item 5) * (100 -
Form 2.4-1 Item 2)%

Facilities, or a combination of facilities, of a different design than in Section E.12.e.(ii)(f) may be permitted if all of the
following Phase Il Small MS4 General Permit 2013-0001-DWQ 55 February 5, 2013 measures of equivalent
effectiveness are demonstrated:

1) Equal or greater amount of runoff infiltrated or evapotranspired; [ ]

2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment; [_]

3) Equal or greater protection against shock loadings and spills; [_]

4) Equal or greater accessibility and ease of inspection and maintenance. [_]
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4.3.6 Hydromodification Control BMP

Use Form 4.3-9 to compute the remaining runoff volume retention, after Site Design BMPs are implemented,
needed to address hydromodification, and the increase in time of concentration and decrease in peak runoff
necessary to meet targets for protection of waterbodies with a potential hydromodification. Describe the
proposed hydromodification treatment control BMP. Section 5.6 of the TGD for WQMP provides additional
details on selection and evaluation of hydromodification control BMP.

Form 4.3-9 Hydromodification Control BMPs (DA 1)

1 .
Volume reduction needed for 2 On-site retention with site design and infiltration, BMP (ft3): ¥194,818 Sum of

hydromodification performance criteria (ft3): Form 4.3-8 Items 2, 3, and 4. Evaluate option to increase implementation of on-site
74,745 retention in Forms 4.3-2, 4.3-3, and 4.3-4 in excess of LID DCV toward achieving

(Form 4.2-2 Item 4 * 0.95) — Form 4.2-2 Item 1 hydromodification volume reduction

3 -
Remaining volume for
hydromodification volume capture 4 Volume capture provided by incorporating additional on-site BMPs (ft3): 0

(ft3): 0 I1tem 1—1Item 2

3 |s Form 4.2-2 Item 11 less than or equalto 5%: Yes[ ] No[X]
If yes, hydromodification performance criteria is achieved. If no, select one or more mitigation options below:
. Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site
BMP [X
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 [_]

6 Form 4.2-2 Item 12 less than or equal to 5%: Yes [X] No[ ]
If yes, hydromodification performance criteria is achieved. If no, select one or more mitigation options below:
. Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and additional on-site
retention BMPs |:|

*Please note the on-site underground infiltration/ detention system is not only designed as a primary treatment unit to
capture the DCV (194,818 CFS > DCV 194,430 CF) for the entire project, but also sized to detain 100-Year stormwater
on-site and providing effective flood control before release to the downstream. According to the 10-Year hydrologic
analysis, the system achieves the 10-year volume and peak Q reduction requirements.

4-28



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

4.4 Alternative Compliance Plan (if applicable)

Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, 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 Designs — Facilities, or a combination of facilities, of a different design than in Permit Section E.12.e.(ii)(f)
may be permitted if all of the following measures of equivalent effectiveness are demonstrated:

1) Equal or greater amount of runoff infiltrated or evapotranspired;

2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment;
3) Equal or greater protection against shock loadings and spills;

4) Equal or greater accessibility and ease of inspection and maintenance.

The Project Proponent will need to obtain written approval for an alternative design from the Lahontan Regional Water
Board Executive Officer (see Section 6 of the TGD for WQMP).

4-29



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Section 5 Inspection and Maintenance Responsibility
for Post Construction BMP

All BMPs 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 a Maintenance
Agreement. The Maintenance Agreement must also be attached to the WQMP.

Note that at time of Project construction completion, the Maintenance Covenant must be
completed, signed, notarized and submitted to the Town’s Engineering Department

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

. Inspection/ Maintenance Minimum Frequency
BMP Reponsible Party(s) . . o
Activities Required of Activities
- Inspect/maintain underground infiltration
systems
-Isolator row for collected trash, sediments
and/or debris. Remove trash, sediments and
Under- debris by jet-vac and pump and dispose of trash,
ground sediemnts and debris in a legal manner Bi-annually and
Infiltrati- prior to storm
on Basin/ Owner -Inspect system for standing water. If system has event and 48
Treament standing water. If system has standing water, hours after storm
Unit peform re-inspection within 48 hours. If system has passed
(FDHC) still has standing water then the system shall be
jet-vaccumed and pumped and removed debris
shall be disposed of in a legal manner.
-Inspect Treatment Unit for sediment, floating
trash, and debris
Loading
Dock 'and Sweep loading dock and parking lot and truck Monthly / As
Parking Owner
courts. needed.
Lot
Sweeping
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- Inspect and maintain catch basin filters as

Catch required.
Basin Owner Quarterly
Filter - Inspect catch basin bottom for debris / remove
debris and dispose as required.
Inspect loading dock for trash debris and
Truck Owner se_diments. Inspect loafiing dock for evidénce of Weekly
Dock spills and broken containers. Clean up spills and
dispose of collected material in a legal manner.
Inspect helth of planting and erosion of
Planting Owner landscape area. Trimming trees and bushes Monthly
when needed.
- Inspect irrigation system general operation and
durations.
Ef.ﬁcie.nt Owner - Repair damage.d sprinkler and drip irrigation Monthly
Irrigation lines as needed.
- Reduce durations during the winter season to
prevent over irrigation.
Storm
Drain Owner Inspeq Catch ba'sin signage for faded or lost Annually
System signs / repair or replace as needed.
Signage
Trash
Storage
Areas and Inspect trash container, lids, screens and clean
. Owner Weekly
Litter trash storage areas.
Control
(SD-32)
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Section 6 WQMP Attachments

6.1. Site Plan and Drainage Plan

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

=  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

6.2 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 Covenant for BMP to the WQMP. See following page for Maintenance
Covenant Template

6.4 Other Supporting Documentation

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



Attachment A
WQMP Site Plan
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WQMP BMP NOTES
@ INSTALL CONTECH 96" CMP INFILTRATION/DETENTION SYSTEM PER DETAIL ON SHEET 2
**@ INSTALL HYDRODYNAMIC SEPARATOR UNIT

@ INSTALL CONTECH CURB INLET FILTER PER DETAIL ON SHEET 1
@ INSTALL CONTECH GRATE INLET FILTER PER DETAIL ON SHEET 1

** DETAIL TO BE PROVIDED IN FINAL

N AN R VS

_—

\
-_— \---Il- -_— \-. ——

MATCH LINE SEE SHEET 2

TOTAL | IMPERVIOUS | PERVIOUS ,
NAME AREA (SF) | AREA (SF) | AREA (SF) ' . Veup (CF) BMP Verowpen(CF)
UNDERGROUND
DA 1 DMA A| 3,751,554 | 3,376,399 | 375,155 0.90 0.73 194,430 INFILTRATION & +194,818
DETENTION SYSTEM

*THE UNDERGROUND SYSTEM PROVIDES TOTAL OF 389,638 CF FOR 100-YEAR STORM EVENT DETENTION. AFTER THE
STORMWATER REACHES TO 194,818 CF (>DCV), THE SYSTEM WILL START TO RELEASE WATER TO WRANGLER ROAD.

LEGEND SOURCE CONTROL BMPs INCLUDED ONSITE
- IDENTIFIER DESCRIPTION OF BMP RESPONSIBLE PARTY
====— PROPOSED STORM DRAIN N3 LANDSCAPE MAINTENANCE BMP'S OWNER
=== WQMP & DA BOUNDARY N7 PROVIDE SPILL PLAN OWNER
3 PROPOSED CURB OPENING INLET W/ FILTER INSERT T LITTER /DEBRIS CONTROL PROGRAM OWNER
(B PROPOSED GRATE OPENING INLET W/ FILTER INSERT NT3 HOUSEKEEPING OF LOADING DOCKS OWNER
cB CATCH BASIN N14 CATCH BASIN INSPECTION PROGRAM OWNER
— FLOW DIRECTION N15 VACUUM SWEEPING OF PARKING LOTS OWNER
[ ] PROPOSED LANDSCAPING AREA (N3, S4, AND S5; *BMP SD—10 & SD—12) N17 NPDES COMPLIANCE OWNER
S1 STORM DRAIN STENCILING OWNER
N-—  NON—STRUCTURAL SOURCE CONTROL BMPs IDENTIFIER

PER WOMP REPORT FORM 432 S3 REDUCED WASTE STORAGE POLLUTION OWNER
S-—  STRUCTURAL SOURCE CONTROL BMPs IDENTIFIER PER sS4 EFFICIENT IRRIGATION SYSTEM OWNER
WQMP REPORT FORM 4.1-2 S5 LANDSCAPING MIN. 1—2" BELOW CURB OWNER

SEE WQMP REPORT ATTACHMENT C FOR BMP FACT

SHEET

SCALE 1" = 80
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FOR OFFSITE RUNON
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STREAM PATH
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LINE

| \EXIST.

STREAM PATH

OWNER/DEVELOPER

COVINGTON DEVELOPMENT PARTNERS, LLC
3 CORPORATE PLAZA, SUITE 230
NEWPORT BEACH, CA 92660
OFFICE: 949-514-0274
CONTACT: BRANDON GALLUP

ENGINEER
HUITT—ZOLLARS

3990 CONCOURS, SUITE 330
ONTARIO, CALIFORNIA 91764
PHONE: (909) 941-7799
CONTACT: DAVID WHITE

LEGEND
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BIO CLEAN FULL CAPTURE FILTER WITH TROUGH SYSTEM

FOR USE IN CURB INLETS T ——
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FIGURE 1:
DETAIL_OF PARTS

307 MINMUM

CURB
YDEMNG‘

MANHOLE

FIGURE 2:
DETAIL OF CONFIGURATION

| —— FILTER BASKET

/— OQUTLET PIPE NOTES:
1. TROUGH SYSTEM PROVIDES FOR ENTIRE COVERAGE
OF INLET OPENING SQ TO DIVERT ALL FLOW TO FILTER.
2. TROUGH SYSTEM MANUFACTURED FROM MARINE GRADE
STAINLESS STFFL FIBERGLASS, GEL COATED FOR UV PROTECTION.
DRIVE PIN 3. SYSTEM ATTACHED TO THE CATCH BASIN WITH

NON-CORROSIVE HARDWARE.

FIGURE 4:
DETAIL OF PROFILE

4. FILTER MANUFACTURED OF 100Z STAINLESS STEEL.

5. FILTER MADE OF NON—-CLOGGIN SCRFEN WITH 4.7 MM
OPENINGS AND MEETS FULL CAPTURE REQUIREMENTS.

6. FILTER CAN BE FITTED WITH HYDROCARBON ABSORBENT BOOM
7. FILTER IS LOCATED DIRECTLY UNDER THE MANHOLE FOR EASY
REMOVAL AND MAINTENANCE.

8. LENGTH OF TROUGH CAN VARY FROM 2' T0 30’

FIGURE 3:
DETAIL OF MOUNTING

9. OTHER STANDARD AND CUSTOM MODEL SIZES AVAILABLE -
CONTACT BIO CLEAN FOR MORE INFORMATION.
10. CONSIDERS A SAFETY FACTOR OF 2.0

MODEL NUMBER

TREATMENT FLOW
(cfs)*

11. BYPASS IS FACILITATED VIA OVERFLOW OF THE TROUGH
SYSTEM AND IS EQUAL TO THE CAPACITY OF THE CURB OPENING
12. STORAGE CAPACITY BASED ON THE BASKET HALF FULL.

SOLIDS STORAGE
CAPACITY (cu ft)

BIO-CURB-FULL-24

285

1.40 *SEE PAGE 2 FOR EXPLANATION OF 13. ADDITIONAL TREATMENT AND STORAGE CAPACITY CAN BE

BIO-CURB-FULL-12

2.85

o FLOW RATFS ACHIEVED BY UTILIZING MULTIPLE FILTER BASKETS.

DRAWING: BIO CLEAN CURB INLET FILTER DETAILS

MEETS FULL CAPTURE REQUIREMENTS

TREATMENT FLOW RATE: 2.85 cfs

MODEL #: BIO-CURB—FULL

®
WARRANTY: 1 YEAR MANUFACTURER'S PROJECT: C§|% NTECH
80 Lo ENIROWVENTAL SERVCES NG REVISIONS: DATE: L[\
,if,‘ZN‘f{‘ 76054BJVJT€7'63§ .ffvf 750-52?33175 REVISIONS: DATE: ENGINEERED SOLUTIONS LLC
DATE: ,0/12/2017 SCALE: NTS REVISIONS: m]E m-conmhﬁs-m
DRAFTER: M.CP. UNITS = INCHES REVISIONS: DATE: Page 1
@ CURB INLET SYSTEM
NOT TO SCALE
BIO CLEAN FULL CAPTURE FILTER
FOR USE IN GRATE INLETS
TOP MOUNT
- PLATE
ATy = = = MOUNT
(} W war \jENL-U—\LU—\L\LU—U_\JA - |
7} 1 2"AANGE— | __34S § } 3
! I ” ‘__—-—"’_-'_ J ‘b [
| l 4" BYPASS | |
f |
| ' l I =
| =
A7 3 | [ ——CATCH—| | .
N7 A FILTER | | J
o s f '
[ ——CONCRETE—| \ 3
GRATE e i
INLET
PLAN VIEW
(GRATE NOT SHOWN)
ELEVATION VIEW
HIGH FLOW
BYPASS \

13

/
/

\
\

NON—-CLOGGING SCREEN
MEETS FULL CAPTURE

REQUIREMENTS
-
‘ on | BrPASs Soa
BOTTOM SCREEN MODEL # oATE FLOW | Capaery
OUTFLOW MEETS FULL CAPTURE s (CFS) e
REQUIREMENTS F
FLOW DIAGRAM @ (Crs) (cr)
BIO-GRATE-FULL
o i gy 1.04 1.24 0.15
BIO-GRATE-FULL
1.78 2.79 0.33
INSTALLATION NOTES: 18-18-12
1. ALL HAROWARE, FLANGE, FRAME, SCREENS SWALL BE STANLESS STERL. | B0 GRATEZFULL | 55 4.96 0.59
2. OPTIONAL HYDROCARBON BOOM SHALL BE 2" DIAMETER.
3. SEF PERFORMANCE REPORTS IN MANUFACTURES SPECIFICATIONS. BIO—GRATE—FULL
4. OTHER STANDARD AND CUSTOM MODEL SIZES AVAHABLE — CONTACT 244012 3.70 6.35 0.68
BIO CLEAN FOR MORE INFORMATION.
5. BASED ON 37% OPEN AREA. BIO—GRATE-FULL 731 496 1.22
6. CONSIDERS A SAFETY FACTOR OF 2.0. 24-24-24
7. CONSIDERS A LOCAL DEPRESSION PONDING DEPTH OF 6 INCHES. RE——
8. STORAGE CAPACITY BASED ON THE BASKET HALF FULL. S i 9.53 6.35 1.82
9. CONCRETE STRUCTURES SOLD SEPARATELY.
BIO-GRATE-FULL
| wor 0 scue 36-36-24 il A s
L)
u- .
% PROPRIETARY AND CONFIDENTIAL: c%w/% ' IT Ec I I@ GRATE INLET FILTER
N provemn oF v s coupunes. i oG, ENGI::ERED SOLUTIONS LLC FULL CAPTURE
S "W Ak AR W1 UT T WRITEN CONSENT OF FOREAT www.ContechES.com STANDARD DETAIL

GRATE INLET SYSTEM
@

NOT TO SCALE

HUITT

HZ ZOLLARS

3990 CONCOURS, SUITE 330, ONTARIO, CALIFORNIA 91764

Phone (909) 941-7799, www.huiti-zollars.com
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MATCH LINE SEE SHEET 1

‘ I ! | | @ INSTALL CONTECH 96" CMP INFILTRATION/DETENTION SYSTEM PER DETAIL ON SHEET 2
& **@ INSTALL HYDRODYNAMIC SEPARATOR UNIT
! @ INSTALL CONTECH CURB INLET FILTER PER DETAIL ON SHEET 1
ff @ INSTALL CONTECH GRATE INLET FILTER PER DETAIL ON SHEET 1
\EXIST ** DETAIL TO BE PROVIDED IN FINAL
: STREAM PATH
) { NAME TOTAL IMPERVIOUS | PERVIOUS ] c - . oF
| 1 | | AREA (SF) | AREA (SF) | AREA (SF) ' awp (CF) Verowoen( CF)
) 1 | N UNDERGROUND
1 | PROP. CHANNEL DA 1 DMA A| 3,751,554 | 3,376,399 | 375,155 0.90 0.73 194,430 INFILTRATION & *194,818
: _ ) | = [ FOR OFFSITE RUNON DETENTION SYSTEM
g IPR@IP@SE]D _ [ *THE UNDERGROUND SYSTEM PROVIDES TOTAL OF 389,638 CF FOR 100-YEAR STORM EVENT DETENTION. AFTER THE
= { <~ = E STORMWATER REACHES TO 194,818 CF (>DCV), THE SYSTEM WILL START TO RELEASE WATER TO WRANGLER ROAD.
T . 1 _ p
=3 | </ = = BUILDING E
e | LEGEND SOURCE CONTROL BMPs INCLUDED ONSITE
! o - ‘ ‘ IDENTIFIER DESCRIPTION OF BMP RESPONSIBLE PARTY
i T (T VS T X ; = PROPOSED STORM DRAIN N3 LANDSCAPE MAINTENANCE BMP'S OWNER
= | | | | | | e AR <t DA BUYNORRY N7 PROVIDE SPILL PLAN OWNER
% : D 1 : 3 PROPOSED CURB OPENING INLET W/ FILTER INSERT T LITTER /DEBRIS CONTROL PROGRAM NER
1% } — X s D M‘ A\ A I — \ PROPOSED GRATE OPENING INLET W/ FILTER INSERT 13 HOUSEKEEPING OF LOADING DOCKS OWNER
¢ g ] : : : K CB CATCH BASIN N14 CATCH BASIN INSPECTION PROGRAM OWNER
Y areE o e . I : il &  FLOW DIREGTION N15 VACUUM SWEEPING OF PARKING LOTS OWNER
' [] /]I 1 1% T : o : , l [ ] PROPOSED LANDSCAPING AREA (N3, S4, AND S5; *BMP SD—10 & SD-12) N17 NPDES COMPLIANCE OWNER
Q@@ ///—BUHfNNG RIDGE g?SEM DRA»-[ S1 STORM DRAIN STENCILING OWNER
\ N-—-  NON—STRUCTURAL SOURCE CONTROL BMPs IDENTIFIER
_ g L B g B P A PER WQMP REPORT FORM 4.1—1 S3 REDUCED WASTE STORAGE POLLUTION OWNER
— TRASH S-—  STRUCTURAL SOURCE CONTROL BMPs IDENTIFIER PER S4 EFFICIENT IRRIGATION SYSTEM OWNER
ENCLSOURE WQMP REPORT FORM 4.1-2 S5 LANDSCAPING MIN. 1—2" BELOW CURB OWNER
SEE WQMP REPORT ATTACHMENT C FOR BMP FACT SHEET
PROP.
Q 7" STORM DRAIN PROP.
(b= \ B o Wil L
i | e K=o\ S L
[ <_T{(:_‘—: (\ )\ \ C \\ JXA Aé_\%a/ - ~ ;
N2 \—TPROP. 96" DIA. CMP F—— e P A
u b \( UNDERGROUND L e e
ourier {4l < =\ _KINFILTRATION svsFT%M =Q)zn = - // -
- ) ; i e 2930.00 SOF] r _ T
PROP. WRANGLER: = \ 2 . | " s — 7
STORM DRAIN, = — 2922’@0»INVE\|3T el _ e = _, = / gy o
e = M i 7 | —— = =
H % SG % " L — -’/; ""%A = =
PROP. 60" WRAN . - el — ~  Ns=
ROAD STORM DRA T o o
=PROP. CHANNEL =~ ——" __— |
FOR OFFS|TE RUNON--
- = " = il | o / _ o
_ — e~ =T PROJECT SUMMARY
P gL e I ; — —
- e R/W LINE— - —_ CALCULATION DETAILS
3 _— — e : " e _
; o W e T BD — - + LOADING = HS20/HS25
— // —_— S B,o e T - APPROX. LINEAR FOOTAGE = 5,553 LF
I g\ A ¥ e
_ L~ ABD == STORAGE SUMMARY
/TODD i SRR ™ » STORAGE VOLUME REQUIRED = 389,208 CF
: / » PIPE STORAGE VOLUME = 279,124 CF
it — ] ' + BACKFILL STORAGE VOLUME = 110,513 CF
« TOTAL STORAGE PROVIDED = 389,638 CF
e L - T + STONE VOID = 40%
PROP. 8'X6" BOX CULVERT.. L =T -
FOR OFFSITE RUNON — . PIPE DETAILS
. ‘/'. - Lo, ,/ . + DIAMETER = 96"
i T « CORRUGATION = 5x1
e = . - GAGE = 16
e - COATING = ALT2
- * WALL TYPE = PERFORATED
+ BARREL SPACING = 38"
| 460'-0"
BACKFILL DETAILS - |
[ WIDTHAT ENDS =24° N H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\
- WIDTH AT SIDES = 24° < H\ m ll\ H\ H\ m ll\ W H\ W H\ W W W m W H\ |
+ BELOW PIPE = 6" | M N M M M N M H\ N N M N M N M N M |
dl H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ |
< H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ |
= | <] m m m m m m m m H\ m m m m |H m m m |
?\l) =
= <l H\ IH ll\ H\ ll\ m IH \N \H IH \N \N H\ H\ H\ H\ H\ |
<l H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ |
| H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ |
NOTES %N W W | W m m W W W W W W W m W W W |
» ALL RISER AND STUB DIMENSIONS ARE TO \\W W m m W m m m W W m W W W m m W W l
CENTERLINE. ALL ELEVATIONS, DIMENSIONS, AND v H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ H\ |
LOCATIONS OF RISERS AND INLETS, SHALL BE
VERIFIED BY THE ENGINEER OF RECORD PRIOR TO
RELEASING FOR FABRICATION.
s ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM AQ98.
» ALL RISERS AND STUBS ARE 225" x 15" CORRUGATION
AND 16 GAGE UNLESS OTHERWISE NOTED.
* RISERS TO BE FIELD TRIMMED TO GRADE.
¢ QUANTITY OF PIPE SHOWN DOES NOT PROVIDE
EXTRA PIPE FOR CONNECTING THE SYSTEM TO
EXISTING PIPE OR DRAINAGE STRUCTURES. OUR
SYSTEM AS DETAILED PROVIDES NOMINAL INLET
AND/OR OUTLET PIPE STUB FOR CONNECTION TO
EXISTING DRAINAGE FACILITIES. IF ADDITIONAL PIPE
IS NEEDED IT IS THE RESPONSIBILITY OF THE
CONTRACTOR.
¢ BAND TYPE TO BE DETERMINED UPON FINAL DESIGN.
s THE PROJECT SUMMARY IS REFLECTIVE OF THE
DYODS DESIGN, QUANTITIES ARE APPROX. AND
SHOULD BE VERIFIED UPON FINAL DESIGN AND
APPROVAL. FOR EXAMPLE, TOTAL EXCAVATION DOES
NOT CONSIDER ALL VARIABLES SUCH AS SHCRING
AND ONLY ACCOUNTS FOR MATERIAL WITHIN THE
ESTIMATED EXCAVATION FOOTPRINT.
¢ THESE DRAWINGS ARE FOR CONCEPTUAL PURPOSES
AND DO NOT REFLECT ANY LOCAL PREFERENCES OR
REGULATIONS. PLEASE CONTACT YOUR LOCAL ASSEMBLY
CONTECH REP FOR MODIFICATIONS. SCALE: 1" = 50"
c,§|/éNTECH AN AITEALL DYO65682 Apple Valley (new) S R L
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www.ContechES.com B ST Apple Va”ey CA CHECKED: APPROVED:
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Attachment B
BMP Details & Support Calc's



PROJECT SUMMARY

CALCULATION DETAILS
* LOADING = H820/HS25
* APPROX. LINEAR FOOTAGE = 5,553 LF

STORAGE SUMMARY

* STORAGE VOLUME REQUIRED = 389,208 CF
* PIPE STORAGE VOLUME = 279,124 CF

* BACKFILL STORAGE VOLUME = 110,513 CF
* TOTAL STORAGE PROVIDED = 389,638 CF

* STONE VOID = 40%

PIPE DETAILS

* DIAMETER = 96"

* CORRUGATION = 5x1

* GAGE =16

* COATING =ALT2

* WALL TYPE = PERFORATED
* BARREL SPACING = 36"

NOTES

N

S

o ALL RISER AND STUB DIMENSIONS ARE TO
CENTERLINE. ALL ELEVATIONS, DIMENSIONS, AND 1/
LOCATIONS OF RISERS AND INLETS, SHALL BE T
VERIFIED BY THE ENGINEER OF RECORD PRIOR TO
RELEASING FOR FABRICATION.

o ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM A998.

o ALL RISERS AND STUBS ARE 225" x 15" CORRUGATION
AND 16 GAGE UNLESS OTHERWISE NOTED.

« RISERS TO BE FIELD TRIMMED TO GRADE.

« QUANTITY OF PIPE SHOWN DOES NOT PROVIDE
EXTRA PIPE FOR CONNECTING THE SYSTEM TO
EXISTING PIPE OR DRAINAGE STRUCTURES. OUR
SYSTEM AS DETAILED PROVIDES NOMINAL INLET
AND/OR OUTLET PIPE STUB FOR CONNECTION TO
EXISTING DRAINAGE FACILITIES. IF ADDITIONAL PIPE
IS NEEDED IT IS THE RESPONSIBILITY OF THE
CONTRACTOR.

« BAND TYPE TO BE DETERMINED UPON FINAL DESIGN.

« THE PROJECT SUMMARY IS REFLECTIVE OF THE
DYODS DESIGN, QUANTITIES ARE APPROX. AND
SHOULD BE VERIFIED UPON FINAL DESIGN AND
APPROVAL. FOR EXAMPLE, TOTAL EXCAVATION DOES
NOT CONSIDER ALL VARIABLES SUCH AS SHORING
AND ONLY ACCOUNTS FOR MATERIAL WITHIN THE
ESTIMATED EXCAVATION FOOTPRINT.

« THESE DRAWINGS ARE FOR CONCEPTUAL PURPOSES

N

L 460"-0" "
BACKFILL DETAILS

- WIDTH AT ENDS = 24" N \
- ABOVE PIPE = 6" y ‘

- WIDTH AT SIDES = 24" .
- BELOW PIPE = 6" 7 |
< |
N \
5 |
8 /,/ ‘
< |
< |
< \
|
|
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AND DO NOT REFLECT ANY LOCAL PREFERENCES OR ASSE M BLY
REGULATIONS. PLEASE CONTACT YOUR LOCAL
CONTECH REP FOR MODIFICATIONS. SCALE: 1" = 50'
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TABLE 2: PERFORATED STANDARD

o T > -
NN O /\\/;\ | 7
— /\\/\\///\ INSTALLATION NOTES
A Lo e ~ HDPE LINER
TABLE 1: / NN / 1. WHEN PLACING THE FIRST LIFTS OF BACKFILL IT IS
' SN , IMPORTANT TO MAKE SURE THAT THE BACKFILL IS PROPERLY
MIN CORR < 7 \\\ COMPACTED UNDER AND AROUND THE PIPE HAUNCHES.
DIAMETER, D ) : ‘B SN
) COVER | PROFILE 1 / SN E R 2. OTHERALTERNATE BACKFILL MATERIAL MAY BE ALLOWED
D A N : DEPENDING ON SITE SPECIFIC CONDITIONS, AS APPROVED BY
; Bl e SITE ENGINEER.
6"-10" 12" 11/2" x 1/4" % = /\»\\///\& A \
E250 LN 7 47 CMP N 3. AN HDPE MEMBRANE LINER WILL BE PLACED ON THE CROWN
12"-48" 12" 22/3" x 1/2" ow IO ; o
- X wo DR — N OF EACH PIPE TO PROVIDE AN IMPERMEABLE BARRIER
18°-96" 10" "y 1" 5 x 1" rZg ;//\)/\\ X p) il 1 AGAINST ENVIRONMENTAL CHANGES THAT MAY ADVERSELY
>48"-96 3"x 1", 5"x ws ;(/\/\/\\/\/\\/\; Vil . HAUNCH hy N AFFECT THE SYSTEM OVER TIME. PLEASE REFER TO THE
" g g aw 9z NN \ ZONE /7 SN CORRUGATED METAL PIPE DETENTION DESIGN GUIDE FOR
>06 D/8 3"x1",5"x 1 oo ® XN / SO
’ L //\//\ /</ /' ,/ff/\/\) Q ADDITIONAL TECHNICAL DETAILS.

e  STRUCTURAL BACKFILL MUST EXTEND TO LA / \/\\\/

LIMITS OF THE TABLE \//\g/\, R
e  TOTAL HEIGHT OF COMPACTED COVER FOR D XX e g "{/F{// 4 \//\ ABOVE DETAIL IS A

CONVENTIONAL HIGHWAY LOADS IS //\\//\\//\3 e e e D e S T e D) \//\\\///\ RECOMMENDATION. CONSULT

MEASURED FROM TOP OF PIPE TO BOTTOM R 0 N0 0N NN NS NN SN SIS NSNS N SIS AN NG ;

OF FLEXIBLE PAVEMENT OR TOP OF RIGID (2 TR A <\7/\<//\\ §/<\/<\\//\<//\/\\<//\*/ Q\//\</<\\/ \///\Y \/// </{\<// \</{\/ \\\////\ S \\///\/\/{\\4 \/\V/ SﬁEE.EF?CH SL%’?(LF.EL?FEE‘Sﬁ ||;IE?/|‘|JEENCTTS

PAVEMENT. NCLLDLNTEINN T TR X XN N NS XN NN TN A TN RN L :

TRENCH 1 JFILL ENVELOPE EMBANKMENT

MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT

*

The design and information shown on this drawing is provided
as a service o the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability or responsibility for
such use.

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or

inaccurate information supplied by others.

CMP RETENTION STANDARD BACKFILL SPECIFICATIONS
MATERIAL LOCATION MATERIAL SPECIFICATION DESCRIPTION
MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF _
S AL oW ROOM FOR PROPE MINIMUM EMBANKMENT WII?D':'E élfziE-Est) EOR INITIAL FILL ENVELOPE:
17 FILL ENVELOPE WIDTH PER ENGINEER OF RECORD THE SUGGESTED MINIMUM TRENCH WIDTH, OR EOR RECOMMENDATION: PP oty 40
PIPE < 12" D + 16" i
PIPE > 12": 1.5D + 12" PIPE > 144": D + 10'0'
PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO A UNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE FOUNDATION MATERIALS ARE
2 FOUNDATION AASHTO 26.5.2 - PER ENGINEER OF RECORD ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED AND FOUNDATION BROUGHT BACK TO GRADE WITH A FILL MATERIAL APPROVED BY THE ENGINEER OF RECORD.
A ENGINEER OF RECORD TO DETERMINE IF BEDDING IS REQUIRED. PIPE MAY BE PLACED ON THE TRENCH BOTTOM OF A RELATIVELY LOOSE, NATIVE SUITABLE WELL GRADED GRANULAR
‘3 BEDDING AASHTO M 43: 3, 357, 4, 467, 5, 56, 57 MATERIAL THAT IS ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE, 2° MIN DEPTH. THE BEDDING MATERIAL MAY BE SUITABLE OPEN GRADED GRANULAR BEDDING CONFORMING TO
AASHTO SOIL CLASSIFICATIONS A1, A2, OR A3 WITH MAXIMUM PARTICLE SIZE OF 3" PER AASHTO 26.3.8.1
CORRUGATED METAL PIPE
HAUNCH ZONE MATERIAL SHALL BE HAND SHOVELED OR SHOVEL SLICED INTO PLACE TO ALLOW FOR PROPER COMPACTION WITHOUT SOFT SPOTS. BACKFILL SHALL BE PLACED IN 8" +/-
FREE-DRAINING, ANGULAR, NATURALLY LOOSE LIFTS AND COMPACTED TO 90% STANDARD PROCTOR PER AASHTO T 99. BACKFILL SHALL BE PLACED SUCH THAT THERE IS NO MORE THAN A TWO LIFT (16") DIFFERENTIAL BETWEEN

BACKFILL OCCURRING WASHED-STONE PER AASHTO  ANY OF THE PIPES AT ANY TIME DURING THE BACKFILL PROCESS. THE BACKFILL SHOULD BE ADVANCED ALONG THE LENGTH OF THE SYSTEM TO AVOID DIFFERENTIAL LOADING. WHERE
(5 M 43: 3, 357, 4, 467, 5, 56, 57 OR CONVENTIONAL COMPACTION TESTING IS NOT PRACTICAL, THE MATERIAL SHALL BE MECHANICALLY COMPACTED UNTIL NO FURTHER YIELDING OF MATERIAL IS OBSERVED UNDER THE

APPROVED EQUAL * COMPACTOR. N

AREAS WITH HIGH WATER TABLE FLUCTUATIONS THAT INTERACT WITH THE PIPE ZONE, CONSIDER INSTALLING A GEOTEXTILE SEPARATION LAYER TO PREVENT SOIL MIGRATION.
UP TO MIN. COVER - AASHTO M 145: A-1, A2, A-3 ABOVE
s COVER MATERIAL rpatiigeativdutniiontiansatd COVER MATERIAL MAY INCLUDE NON-BITUMINOUS, GRANULAR ROADBASE MATERIAL WITHIN MIN COVER LIMITS
7', | RIGID OR FLEXIBLE PAVEMENT (IF PER ENGINEER OF RECORD FLEXIBLE PAVEMENT SHOULD NOT BE COUNTED AS PART OF THE FILL HEIGHT OVER THE CMP. FINAL BACKFILL MATERIAL SELECTION AND COMPACTION REQUIREMENTS SHALL FOLLOW THE
APPLICABLE) PROJECT PLANS AND SPECIFICATIONS PER THE ENGINEER OF RECORD.
(A OPTIONAL SIDE GEOTEXTILE NONE GEOTEXTILE LAYER IS RECOMMENDED ON SIDES OF EXCAVATION TO PREVENT SOIL MIGRATION.
(B | GEOTEXTILE BETWEEN LAYERS NONE IF SOIL TYPES DIFFER AT ANY POINT ABOVE PIPE INVERT, A GEOTEXTILE LAYER IS RECOMMENDED TO BE PLACED BETWEEN THE LAYERS TO PREVENT SOIL MIGRATION.
NOTES:

FOR MULTIPLE BARREL INSTALLATIONS, THE RECOMMENDED STANDARD SPACING BETWEEN PARALLEL PIPE RUNS SHALL BE THE PIPE DIAMETER /2 BUT NO LESS THAN 12" FOR DIAMETERS <72". FOR 72" AND LARGER DIAMETERS, THE MINIMUM SPACING IS 36". CONTACT

YOUR CONTECH REPRESENTATIVE FOR NONSTANDARD SPACING.

APPROVED REGIONAL EQUIVALENTS FOR SECTION 5 INCLUDE CA-7, MIDOT 6AA, 6A, OR 5G, PROVIDED THEY MEET THE PARTICLE SIZES INDICATED.
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>
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TEMPORARY COVER FOR

CONSTRUCTION LOADS T

HEIGHT
OF
COVER

/

i
'

FINISHED

CONSTRUCTION LOADS

FOR TEMPORARY CONSTRUCTION VEHICLE LOADS, AN EXTRAAMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER
THE TOP OF THE PIPE. THE HEIGHT-OF-COVER SHALL MEET THE 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.

PIPE SPAN, AXLE LOADS (kips)
INCHES 18-50 50-75 75-110 110-150
MINIMUM COVER (FT)
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

*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.

CONSTRUCTION LOADING DIAGRAM

SCOPE

THIS SPECIFICATION COVERS THE MANUFACTURE AND INSTALLATION OF
THE DESIGNED DETENTION SYSTEM DETAILED IN THE PROJECT PLANS.

MATERIAL

SCALE: N.T.S.

SPECIFICATION FOR DESIGNED DETENTION SYSTEM:
PIPE
REQUIREMENTS LISTED BELOW:

ALUMINIZED TYPE 2: AASHTO M-36 OR ASTM A-760

THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS

LISTED BELOW:

ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE

GALVANIZED: AASHTO M-36 OR ASTM A-760

AFRPQIGMERE COATED: AASHTO M-245 OR ASTM A-762

REQUIREMENTS OF AASHTO M-274 OR ASTM A-92.

THE GALVANIZED STEEL COILS SHALL CONFORM TO THE
REQUIREMENTS OF AASHTO M-218 OR ASTM A-929.

THE POLYMER COATED STEEL COILS SHALL CONFORM TO THE
REQUIREMENTS OF AASHTO M-246 OR ASTM A-742.

THE ALUMINUM COILS SHALL CONFORM TO THE APPLICABLE

OF AASHTO M-197 OR ASTM B-744.

CONSTRUCTION LOADS

CONSTRUCTION LOADS MAY BE HIGHER THAN FINAL LOADS. FOLLOW THE
MANUFACTURER'S OR NCSPA GUIDELINES.

NOTE:

THESE DRAWINGS ARE FOR CONCEPTUAL
PURPOSES AND DO NOT REFLECT ANY LOCAL
PREFERENCES OR REGULATIONS. PLEASE
CONTACT YOUR LOCAL CONTECH REP FOR

MODIFICATIONS.

The design and information shown on this drawing is provided
as a service to the project owner, engineer and contractor by
Contsch Engineered Solutions LLC ("Contech”). Neither this

ALUMINUM: AASHTO M-196 OR ASTM B-745
APPLICABLE
HANDLING AND ASSEMBLY

THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE

A REINFORCING TABLE
ACCESS CASTING TO BE o~
,PROVIDED AND INSTALLED 2 CMP BEARING
/ BY CONTRACTOR. A @B REINFORCING PRESSURE
RISER (PSF)
4 & . "
Lo . s g o4 26" #5 @ 12" OCEW 2,410
. - ~ = ! 4'x4 #5 @ 12" OCEW 1,780
H © o e o - o 4 N
SO o \ + 30" 2 46" 3o #5 @ 12" OCEW 2,120
' B u - i ? 46" X 4-6" #5 @ 12" OCEW 1,530
) y 36" 25 5 e #5 @ 10" OCEW 1,890
GASKET MATERIAL 2 CMP|RISER \ 3 X5 #5 @ 10" OCEW 1,350
SUFFICIENT TO PREVENT ~‘ T AP B -
SLAB FROM BEARING ON ~ S - = a 4 | 05856 . #5 @ 10" OCEW 1,720
RISER TO BE PROVIDED BY . s 2 X 56 #5 @ 9" OCEW 1,210
- 2 -— " [ <
CONTRACTOR. B 1" TYP. S R . #5 @ 9" OCEW 1,600
- X6' #5 @ 8" OCEW 1,100
** ASSUMED SOIL BEARING CAPACITY
s ' oA - A —
%OL 2B
P4 Y A
T T #4 DIAGONAL TRIM I
#4 DIAGONAL TRIM TN BAR (TYP. 4 PLACES), —|- v
BAR (TYP. 4 PLACES), — AN ~ SEE NOTE 7. . /
SEENOTE7. .~ L
/ 2" COVER
/ (TYP)
/
Il A A
<
OPENINGIN | | N
PROTECTION | ' “
SLAB FOR OPENING IN P - 7
CASTING PROTECTION | - P A
SLAB FOR . N
- CASTING -~ -
" / N\ Voo
INTERRUPTED BAR ™ 7 :
REPLACEMENT, SEE — /k N ﬂ N _ - T ’ M
NOTE 6. N , \ | !
' . STANDARD STANDARD | - \
" REINFORCING,  REINFORCING, —~ B ‘L IFLEFI’E&RC%FJEEI\?TBAR
SEE TABLE SEE TABLE '

ROUND OPTION PLAN VIEW

SHALL BE IN ACCORDANCE WITH NCSP'S (NATIONAL CORRUGATED STEEL

RECOMMENDATIONS FOR ALUMINUM PIPE.
REQUIREMENTS
INSTALLATION

ARRBEEABEBCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER
COATED STEEL. SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S

SHALL BE IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES, SECTION 26, DIVISION I DIVISION || OR ASTM A-798 (FOR

ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) ORASTM

B-788 (FOR ALUMINUM PIPE) AND IN CONFORMANCE WITH THE PROJECT
PLANS AND SPECIFICATIONS. IF THERE ARE ANY INCONSISTENCIES OR
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE WITH THE

SITE ENGINEER.

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW OSHA

GUIDELINES FOR SAFE PRACTICES.

drawing, nor any part thereof, may be used, reproduced or
modiied in any manner without the prior writien consent of

Sl ®
>

Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability or responsibility for
such use.

ENGINEERED SOLUTIONS LLC

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate information supplied by others.
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SEE NOTE 6.

SQUARE OPTION PLAN VIEW

NOTES:

1. DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION.

7. TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND

BARS A MINIMUM OF 12" BEYOND OPENING, BEND

2. DESIGN LOAD HS25.

3. EARTH COVER = 1' MAX. 8.

BARS AS REQUIRED TO MAINTAIN BAR COVER.

PROTECTION SLAB AND ALL MATERIALS TO BE

PROVIDED AND INSTALLED BY CONTRACTOR.

4. CONCRETE STRENGTH = 3,500 psi

9. DETAIL DESIGN BY DELTA ENGINEERING, BINGHAMTON, NY.

5. REINFORCING STEEL =ASTM A615, GRADE 60.

6. PROVIDE ADDITIONAL REINFORCING AROUND
OPENINGS EQUAL TO THE BARS INTERRUPTED, MANHOLE CAP DETAIL
HALF EACH SIDE. ADDITIONAL BARS TO BE IN SCALE: N.T.S

THE SAME PLANE.

DYO78844 700 WEST CONWAY

BMP-1
Atlanta, GA
DETENTION SYSTEM

PROJECT No.:
57095

DESIGNED:
DYO

CHECKED:
DYO

SHEET NO.:

SEQ. No.:
78844

DRAWN:

DATE:

6/25/2025

DYO

APPROVED:

DYO




C:AEXPORTS\TEMPLATES\CMP_V10.DWG 10/18/2019 10:02 AM

CMP DETENTION INSTALLATION GUIDE

PROPER INSTALLATION OF A FLEXIBLE UNDERGROUND DETENTION SYSTEM
WILL ENSURE LONG-TERM PERFORMANCE. THE CONFIGURATION OF THESE
SYSTEMS OFTEN REQUIRES SPECIAL CONSTRUCTION PRACTICES THAT
DIFFER FROM CONVENTIONAL FLEXIBLE PIPE CONSTRUCTION. CONTECH
ENGINEERED SOLUTIONS STRONGLY SUGGESTS SCHEDULING A
PRE-CONSTRUCTION MEETING WITH YOUR LOCAL SALES ENGINEER TO
DETERMINE IF ADDITIONAL MEASURES, NOT COVERED IN THIS GUIDE, ARE
APPROPRIATE FOR YOUR SITE.

FOUNDATION
CONSTRUCT A FOUNDATION THAT CAN SUPPORT THE DESIGN LOADING

APPLIED BY THE PIPE AND ADJACENT BACKFILL WEIGHT AS WELL AS MAINTAIN

ITS INTEGRITY DURING CONSTRUCTION.

IF SOFT OR UNSUITABLE SOILS ARE ENCOUNTERED, REMOVE THE POOR SOILS

DOWN TO A SUITABLE DEPTH AND THEN BUILD UP TO THE APPROPRIATE
ELEVATION WITH A COMPETENT BACKFILL MATERIAL. THE STRUCTURAL FILL
MATERIAL GRADATION SHOULD NOT ALLOW THE MIGRATION OF FINES, WHICH
CAN CAUSE SETTLEMENT OF THE DETENTION SYSTEM OR PAVEMENT ABOVE.
IF THE STRUCTURAL FILL MATERIAL IS NOT COMPATIBLE WITH THE
UNDERLYING SOILS AN ENGINEERING FABRIC SHOULD BE USED AS A
SEPARATOR. IN SOME CASES, USING A STIFF REINFORCING GEOGRID
REDUCES OVER EXCAVATION AND REPLACEMENT FILL QUANTITIES.

; COVER
GEOGRID WASN'T USED

GEOGRID USED TO REDUCE

BACKFILL ——
THE AMOUNT OF UNDERCUT A\

SIS NULLLL 0 2050 8 000 S

TR, 2 2 777 224 VXY
; //\//i// N\ \\ " \//§\//§//\ EMBANKMENT

NN Y NN / NSNS

RN N A N

5\/\§/ \/\~\ N\ . ,i\«\ ,‘\\\\ \ }/\ >\\
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/
GEOGRID— / /
BEDDING —

UNDERCUT AND REPLACE
UNSUITABLE SOILS

GRADE THE FOUNDATION SUBGRADE TO A UNIFORM OR SLIGHTLY SLOPING
GRADE. IF THE SUBGRADE IS CLAY OR RELATIVELY NON-POROUS AND THE
CONSTRUCTION SEQUENCE WILL LAST FOR AN EXTENDED PERIOD OF TIME,
IT IS BEST TO SLOPE THE GRADE TO ONE END OF THE SYSTEM. THIS WILL

ALLOW EXCESS WATER TO DRAIN QUICKLY, PREVENTING SATURATION OF THE

SUBGRADE.

GEOMEMBRANE BARRIER

THE RESISTIVITY OF A PROJECT SITE MAY CHANGE OVER TIME DUE TO THE USE

OF VARIOUS SALTING, DE-ICING, AND AGRICULTURAL AGENTS APPLIED ON OR
NEAR THE AREA. TO MITIGATE THE POTENTIAL IMPACT OF THESE AGENTS, AN
HDPE MEMBRANE LINER WILL BE INSTALLED ON THE CROWN OF EACH PIPE,
CREATING AN IMPERMEABLE BARRIER. THIS MEASURE IS DESIGNED TO

PROTECT THE SYSTEM FROM ENVIRONMENTAL CHANGES THAT COULD LEAD TO

PREMATURE CORROSION AND REDUCE THE OVERALL SERVICE LIFE.

20 MIL PE IMPERMEABLE
LINER OVER TOP OF PIPE

(12" FOR 12" - 95")
18" FOR 1022 AND >)

LIMITS OF
REQUIRED

BACKFILL
lf TBD" TYP.

IN-SITU TRENCH WALL

IF EXCAVATION IS REQUIRED, THE TRENCH WALL NEEDS TO BE CAPABLE OF
SUPPORTING THE LOAD THAT THE PIPE SHEDS AS THE SYSTEM IS LOADED. IF

SOILS ARE NOT CAPABLE OF SUPPORTING THESE LOADS, THE PIPE CAN DEFLECT.

PERFORM A SIMPLE SOIL PRESSURE CHECK USING THE APPLIED LOADS TO
DETERMINE THE LIMITS OF EXCAVATION BEYOND THE SPRING LINE OF THE
OUTER MOST PIPES.

IN MOST CASES THE REQUIREMENTS FOR A SAFE WORK ENVIRONMENT AND

PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN.

BACKFILL - WELL GRADED

/ " 3 GRANULARAND SMALLER

The design and information shown on this drawing is provided
as a service o the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liability or responsibility for
such use.

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are encountered
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate information supplied by others.

" EMBANKMENT
<

(ABOVE AND BELOW

BEDDING - WELL GRADED
GRANULAR AND SMALLER

BACKFILL PLACEMENT
MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF

SHOVEL-SLICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER EFFECTIVE

METHODS.
MAXIMUM UNBALANCE LIMITED
TO 2 LIFTS (APPROX. 16")
SO SO
R TN e o s XX
s N\ -~ e ™~ g . >
LNy . N L/ >, EMBANKMENT

/ / / \
| PIPEB | | PIPEC | | PIPED |
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BEDDING —

IF AASHTO T99 PROCEDURES ARE DETERMINED INFEASIBLE BY THE
GEOTECHNICAL ENGINEER OF RECORD, COMPACTION IS CONSIDERED
ADEQUATE WHEN NO FURTHER YIELDING OF THE MATERIAL IS OBSERVED
UNDER THE COMPACTOR, OR UNDER FOOT, AND THE GEOTECHNICAL
ENGINEER OF RECORD (OR REPRESENTATIVE THEREOF) IS SATISFIED WITH
THE LEVEL OF COMPACTION.

FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG
REACHES OR DRAGLINES WITH STONE BUCKETS MAY BE USED TO PLACE
BACKFILL. ONCE MINIMUM COVER FOR CONSTRUCTION LOADING ACROSS
THE ENTIRE WIDTH OF THE SYSTEM IS REACHED, ADVANCE THE EQUIPMENT
TO THE END OF THE RECENTLY PLACED FILL, AND BEGIN THE SEQUENCE
AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFILLED. THIS TYPE OF
CONSTRUCTION SEQUENCE PROVIDES ROOM FOR STOCKPILED BACKFILL
DIRECTLY BEHIND THE BACKHOE, AS WELL AS THE MOVEMENT OF
CONSTRUCTION TRAFFIC. MATERIAL STOCKPILES ON TOP OF THE

BACKFILLED DETENTION SYSTEM SHOULD BE LIMITED TO 8- TO 10-FEET HIGH

AND MUST PROVIDE BALANCED LOADING ACROSS ALL BARRELS. TO
DETERMINE THE PROPER COVER OVER THE PIPES TO ALLOW THE

MOVEMENT OF CONSTRUCTION EQUIPMENT SEE TABLE 1, OR CONTACT YOUR

LOCAL CONTECH SALES ENGINEER.

TYPICAL BACKFILL SEQUENCE

AR LR LGRS
NOIINN

DATE

REVISION DESCRIPTION

BY

GEOTEXTILE SEPARATION

BEDDING) WITH UNIFORMLY
GRADED BEDDING LAYER.

WHEN FLOWABLE FILL IS USED, YOU MUST PREVENT PIPE FLOATATION.
TYPICALLY, SMALL LIFTS ARE PLACED BETWEEN THE PIPES AND THEN
ALLOWED TO SET-UP PRIOR TO THE PLACEMENT OF THE NEXT LIFT. THE
ALLOWABLE THICKNESS OF THE CLSM LIFT IS AFUNCTION OF APROPER
BALANCE BETWEEN THE UPLIFT FORCE OF THE CLSM, THE OPPOSING
WEIGHT OF THE PIPE, AND THE EFFECT OF OTHER RESTRAINING
MEASURES. THE PIPE CAN CARRY LIMITED FLUID PRESSURE WITHOUT
PIPE DISTORTION OR DISPLACEMENT, WHICH ALSO AFFECTS THE CLSM
LIFT THICKNESS. YOUR LOCAL CONTECH SALES ENGINEER CAN HELP
DETERMINE THE PROPER LIFT THICKNESS.

STAGE POURS AS REQUIRED TO
CONTROL FLOATATION AND PIPE
DISTORTION/DISPLACEMENT

,— CLSM

S SN
R ~ y o R
3 ;/>\/§/: o TN / s ./ ~ \\\\i//i EMBANKMENT
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WEIGHTED PIPE WITH MOBILE
CONCRETE BARRIERS
(OR OTHER REMOVABLE WEIGHTS)

CONSTRUCTION LOADING

TYPICALLY, THE MINIMUM COVER SPECIFIED FOR A PROJECT ASSUMES H-20
LIVE LOAD. BECAUSE CONSTRUCTION LOADS OFTEN EXCEED DESIGN LIVE
LOADS, INCREASED TEMPORARY MINIMUM COVER REQUIREMENTS ARE
NECESSARY. SINCE CONSTRUCTION EQUIPMENT VARIES FROM JOB TO JOB,
IT IS BEST TO ADDRESS EQUIPMENT SPECIFIC MINIMUM COVER
REQUIREMENTS WITH YOUR LOCAL CONTECH SALES ENGINEER DURING
YOUR PRE-CONSTRUCTION MEETING.

ADDITIONAL CONSIDERATIONS

BECAUSE MOST SYSTEMS ARE CONSTRUCTED BELOW-GRADE, RAINFALL
CAN RAPIDLY FILL THE EXCAVATION; POTENTIALLY CAUSING FLOATATION
AND MOVEMENT OF THE PREVIOUSLY PLACED PIPES. TO HELP MITIGATE
POTENTIAL PROBLEMS, IT IS BEST TO START THE INSTALLATION AT THE
DOWNSTREAM END WITH THE OUTLET ALREADY CONSTRUCTED TO ALLOW
AROUTE FOR THE WATER TO ESCAPE. TEMPORARY DIVERSION MEASURES
MAY BE REQUIRED FOR HIGH FLOWS DUE TO THE RESTRICTED NATURE OF
THE OUTLET PIPE.

CATCH BASIN
INLET

WATER -, \

i

WATER ELEVATION IN - X
DETENTION SYSTEM

FINISHED FUNCTIONING SYSTEM
OUTLET CONTROL

N ® AN AITEALL
C::NTECH TN i DYO78844 700 WEST CONWAY
ENGINEERED SOLUTIONS LLC CMP DETENTION SYSTEMS BMP-1
.www.CorlltechES.com W Atlanta, GA
9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069 ‘ DYODS
800-338-1122 513-645-7000 513-645-7993 FAX DRAWING DETE NTION SYSTEM

CMP DETENTION SYSTEM INSPECTION AND
MAINTENANCE

UNDERGROUND STORMWATER DETENTION AND INFILTRATION SYSTEMS MUST
BE INSPECTED AND MAINTAINED AT REGULAR INTERVALS FOR PURPOSES OF
PERFORMANCE AND LONGEVITY.

INSPECTION

INSPECTION IS THE KEY TO EFFECTIVE MAINTENANCE OF CMP DETENTION
SYSTEMS AND IS EASILY PERFORMED. CONTECH RECOMMENDS ONGOING,
ANNUAL INSPECTIONS. SITES WITH HIGH TRASH LOAD OR SMALL OUTLET
CONTROL ORIFICES MAY NEED MORE FREQUENT INSPECTIONS. THE RATE AT
WHICH THE SYSTEM COLLECTS POLLUTANTS WILL DEPEND MORE ON SITE
SPECIFIC ACTIVITIES RATHER THAN THE SIZE OR CONFIGURATION OF THE
SYSTEM.

INSPECTIONS SHOULD BE PERFORMED MORE OFTEN IN EQUIPMENT
WASHDOWN AREAS, IN CLIMATES WHERE SANDING AND/OR SALTING
OPERATIONS TAKE PLACE, AND IN OTHER VARIOUS INSTANCES IN WHICH ONE
WOULD EXPECT HIGHER ACCUMULATIONS OF SEDIMENT OR ABRASIVE/
CORROSIVE CONDITIONS. ARECORD OF EACH INSPECTION IS TO BE
MAINTAINED FOR THE LIFE OF THE SYSTEM

MAINTENANCE

CMP DETENTION SYSTEMS SHOULD BE CLEANED WHEN AN INSPECTION
REVEALS ACCUMULATED SEDIMENT OR TRASH IS CLOGGING THE DISCHARGE
ORIFICE.

ACCUMULATED SEDIMENT AND TRASH CAN TYPICALLY BE EVACUATED
THROUGH THE MANHOLE OVER THE OUTLET ORIFICE. IF MAINTENANCE IS NOT
PERFORMED AS RECOMMENDED, SEDIMENT AND TRASH MAY ACCUMULATE IN
FRONT OF THE OUTLET ORIFICE. MANHOLE COVERS SHOULD BE SECURELY
SEATED FOLLOWING CLEANING ACTIVITIES. CONTECH SUGGESTS THAT ALL
SYSTEMS BE DESIGNED WITH AN ACCESS/INSPECTION MANHOLE SITUATED AT
OR NEAR THE INLET AND THE OUTLET ORIFICE. SHOULD IT BE NECESSARY TO
GET INSIDE THE SYSTEM TO PERFORM MAINTENANCE ACTIVITIES, ALL
APPROPRIATE PRECAUTIONS REGARDING CONFINED SPACE ENTRY AND OSHA
REGULATIONS SHOULD BE FOLLOWED.

ANNUAL INSPECTIONS ARE BEST PRACTICE FOR ALL UNDERGROUND SYSTEMS.
DURING THIS INSPECTION, IF EVIDENCE OF SALTING/DE-ICING AGENTS IS
OBSERVED WITHIN THE SYSTEM, IT IS BEST PRACTICE FOR THE SYSTEM TO BE
RINSED, INCLUDING ABOVE THE SPRING LINE SOON AFTER THE SPRING THAW
AS PART OF THE MAINTENANCE PROGRAM FOR THE SYSTEM.

MAINTAINING AN UNDERGROUND DETENTION OR INFILTRATION SYSTEM IS
EASIEST WHEN THERE IS NO FLOW ENTERING THE SYSTEM. FOR THIS
REASON, IT IS A GOOD IDEA TO SCHEDULE THE CLEANOUT DURING DRY
WEATHER.

THE FOREGOING INSPECTION AND MAINTENANCE EFFORTS HELP ENSURE
UNDERGROUND PIPE SYSTEMS USED FOR STORMWATER STORAGE CONTINUE
TO FUNCTION AS INTENDED BY IDENTIFYING RECOMMENDED REGULAR
INSPECTION AND MAINTENANCE PRACTICES. INSPECTION AND MAINTENANCE
RELATED TO THE STRUCTURAL INTEGRITY OF THE PIPE OR THE SOUNDNESS
OF PIPE JOINT CONNECTIONS IS BEYOND THE SCOPE OF THIS GUIDE.
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BIO CLEAN FULL CAPTURE FILTER
FOR USE IN GRATE INLETS
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NON-CLOGGING SCREEN
MEETS FULL CAPTURE
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-I |~—4” MIN

ELEVATION VIEW

9/23/22GSCHIPPER

REQUIREMENTS
‘ TREATMENT BYPASS SOLIDS
FLOW STORAGE
BOTTOM SCREEN MODEL # PATE FLOW | ~apaciry
OUTFLOW MEETS FULL CAPTURE o (CFS) o
REQUIREMENTS
FLOW DIAGRAM © (Crs) (ct)
BIO~GRATE—FULL
e 1 1.04 1.24 0.15
BIO~GRATE—FULL
1.78 279 0.33
INSTALLATION NOTES: 16-16-12
1. ALL HARDWARE, FLANGE, FRAME, SCREENS SHALL BE STANLESS STEEL. | B0 CRITEZFULL | 5 79 4.96 0.59
2. OPTIONAL HYDROCARBON BOOM SHALL BE 2" DIAMETER,
3. SEE PERFORMANCE REPORTS IN MANUFACTURES SPECIFICATIONS. BIO—GRATE—FULL
4. OTHER STANDARD AND CUSTOM MODEL SIZES AVAILABLE — CONTACT 24-40—12 3.70 6.35 0.65
BIO CLEAN FOR MORE INFORMATION.
5. BASED ON 37% OPEN AREA. BIO—-GRATE-FULL 731 4.96 199
6. CONSIDERS A SAFETY FACTOR OF 2.0. 24-24-24
7. CONSIDERS A LOCAL DEPRESSION PONDING DEPTH OF 6 INCHES, O~ CRAT—FULL
8. STORAGE CAPACITY BASED ON THE BASKET HALF FULL. hdD-24 9.53 6.35 1.82
9. CONCRETE STRUCTURES SOLD SEPARATELY.
BIO~GRATE—FULL
NOT TO SCALE 36-36-24 11.93 774 273
PROPRIETARY AND CONFIDENTIAL: c %lf% NTE c H@ GRATE INLET FILTER
Ermmergrmazeirg | MUY solmom Lt FULL CAPTURE
NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED
IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF FORTERRA. www.ContechES.com STANDARD DETAIL




BIO CLEAN FULL CAPTURE FILTER WITH TROUGH SYSTEM
FOR USE IN CURB INLETS

STAINLESS STEEL
DRIVE PIN

TROUGH POSITIONS FILTER BASKET
DIRECTLY UNDER MANHOLE OPENING
FOR EASY ACCESS

TROUGH

FILTER BASKET

FIGURE 1:

DETAIL_OF PARTS

CURB MANHOLE

OPENING

FIGURE 2:
DETAIL _OF CONFIGURATION

§
3 | FILTER BASKET
g
5 L~ OUTLET PIPE oS
1. TROUGH SYSTEM PROVIDES FOR ENTIRE COVERAGE
TROUGH OF INLET OPENING SO T0 DIVERT ALL FLOW TO FILTER.
2. TROUGH SYSTEM MANUFACTURED FROM MARINE GRADE
STAINLESS STEEL FIBERGLASS, GEL COATED FOR UV PROTECTION.
DRIVE PIN 3. SYSTEM ATTACHED TO THE CATCH BASIN WITH
T NON—CORROSIVE HARDWARE.
4 FLTER MANUFACTURED OF 100% STAINLESS STEEL.
FIGURE 4: 5. FILTER MADE OF NON—CLOGGIN SCREEN WITH 4.7 MM
OPENINGS AND MEETS FULL CAPTURE REQUIREMENTS.
DETAIL OF PROFILE FIGURE 3 6. FILTER CAN BE FITTED WITH HYDROCARBON ABSORBENT BOOM
k 7. FILTER IS LOCATED DIRECTLY UNDER THE MANHOLE FOR EASY
DETAIL OF MOUNTING REMOVAL AND MAINTENANCE.
8 LENGTH OF TROUGH CAN VARY FROM 2’ T0 30°
9. OTHER STANDARD AND CUSTOM MODEL SIZES AVAIABLE —
CONTACT BIO CLEAN FOR MORE INFORMATION.
10. CONSIDERS A SAFETY FACTOR OF 2.0
TREATMENT FLOW SOLIDS STORAGE 11. BYPASS IS FACILITATED VIA OVERFLOW OF THE TROUGH
MODEL NUMBER (ofs)* CAPACITY (cu 1) SYSTEM AND IS EQUAL TO THE CAPACITY OF THE CURB OPENING
12. STORAGE CAPACITY BASED ON THE BASKET HALF FULL.
BI0—CURB—FULL—24 285 140 13. ADDITIONAL TREATMENT AND STORAGE CAPACITY CAN BE
*SEE FPAGE 2 FOR EXPLANATION OF ACHIEVED BY UTILIZING MULTIPLE FILTER BASKETS.
BIO-CURB—FULL—12 285 0.70 FLOW RATES
DRAWING: BIO CLEAN CURB INLET FILTER DETAILS MEETS FULL CAPTURE REQUIREMENTS
TREATMENT FLOW RATE: 2.85 cfs MODEL # BIO-CURB—FULL \Iz o
WARRANTY: 1 YEAR MANUFACTURER'S PROVECT: % /%N I E‘ :H
BIO CLEAN ENVIRONMENTAL SERVICES, INC. REVISIONS: DATE: 4D
398 VIA EL CENTRO, OCEANSIDE CA 92058 : , ENGINEERED SOLUTIONS LL
PHONE: 760~433-7640  FAX: 760-433-3176 REVISIONS: DATE: G SOLUTIONS LLC
DATE: 10/12/2017 SCALE: NTS REVISIONS: DATE: www.ContechES.com
DRAFTER: M.CP. UNITS = INCHES REVISIONS: DATE: Page 1
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Outdoor Loading/UnIoading

SC-30

Description

The loading/unloading of materials usually takes place outside
on docks or terminals; therefore, materials spilled, leaked, or lost
during loading/unloading may collect in the soil or on other
surfaces and have the potential to be carried away by stormwater
runoff or when the area is cleaned. Additionally, rainfall may
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.

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.

m  Check equipment regularly for leaks.

Objectives

m Cover

Contain

m Educate

Reduce/Minimize

Product Substitution

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

NS S KS

California

Stormwater

Quality
Association
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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 It 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.metrokc.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

Objectives

m Cover

® Contain

® Educate

® 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 V4
metals, abnormal pH, and oils and greases. Utilizing the Bacleria 4

protocols in this fact sheet will prevent or reduce the discharge of ;14 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
Association

m Encourage proper lawn management and landscaping,
including use of native vegetation.
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SC-41 BuiIdingL& 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.

m  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.

m 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.

= Employ techniques to minimize off-target application (e.g., spray drift) of pesticides,
including consideration of alternative application techniques.

m  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
@ Educate and train employees on pesticide use and in pesticide application techniques to
prevent pollution.

m  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.
m  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.swreb.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.metrokec.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.sevurppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net/
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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 83

Collect and Convey

Description

Each project site possesses unique topographic, hydrologic, and vegetative features, some of
which are more suitable for development than others. Integrating and incorporating
appropriate landscape planning methodologies into the project design is the most effective
action that can be done to minimize surface and groundwater contamination from stormwater.

Approach

Landscape planning should couple consideration of land suitability for urban uses with
consideration of community goals and projected growth. Project plan designs should conserve
natural areas to the extent possible, maximize natural water storage and infiltration
opportunities, and protect slopes and channels.

Suitable Applications
Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Design requirements for site design and landscapes planning
should conform to applicable standards and specifications of
agencies with jurisdiction and be consistent with applicable
General Plan and Local Area Plan policies.
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SD-10 Site Design & Landscape Planning_

Designing New Installations
Begin the development of a plan for the landscape unit with attention to the following general
principles:

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

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.

m 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.

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

Protection of Slopes and Channels during Landscape Design
= Convey runoff safely from the tops of slopes.

® Avoid disturbing steep or unstable slopes.

= Avoid disturbing natural channels.

m Stabilize disturbed slopes as quickly as possible.

m Vegetate slopes with native or drought tolerant vegetation.

s 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.

4 of 4 California Stormwater BMP Handbook January 2003
New Development and Redevelopment
www.cabmphandbooks.com



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

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

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

CALIFORNIASTORMWATER
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SD-12 Efficient Irrigation

m  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

m  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

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

! 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:

m 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

CALIFORNIASTORMWATER
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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

= 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 Infiltration
Provide Retention

Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

&

&

. : i 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).

CALIFORNIASTORMWATER
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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

. 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

22l : : Slow Runoff
polluted. In addition, loose trash and debris can be easily o _
transported by water or wind into nearby storm drain inlets, ghmwze Impervious Land
channels, and/or creeks. Waste handling operations that may be ovgrége _
sources of stormwater pollution include dumpsters, litter control, Prohibit Dumping of Improper
and waste piles. Materials

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:

= 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.
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SD-32 Trash Storage Areas

= Use lined bins or dumpsters to reduce leaking of liquid waste.

= 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.

= 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

Categories

EC  Erosion Control
SE  Sediment Control X
TC  Tracking Control |

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Legend:
™ Primary Objective
] secondary Objective

WM

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 Bactiti
the project site from entering storm drains or receiving waters. )
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
vacuuming are also applicable during preparation of paved None
surfaces for final paving.

Potential Alternatives

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. T

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 yds 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

= 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.

® Adjust brooms frequently; maximize efficiency of sweeping operations.
= 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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Storm Drain Inlet Protection SE-10

Categories
EC Erosion Control
SE  Sediment Control (]

TC  Tracking Control
WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

WM Materials Pollution Control

Legend:
| Primary Category
= Secondary Category

Targeted Constituents

Description and Purpose Sediment o]
Storm drain inlet protection consists of a sediment filter or an Nutrients

impounding area in, around or upstream of a storm drain, drop Trash

inlet, or curb inlet. Storm drain inlet protection measures Metals

temporarily pond runoff before it enters the storm drain, Bacieria

allowing sediment to settle. Some filter configurations also
remove sediment by filtering, but usually the ponding action ;
results in the greatest sediment reduction. Temporary Organics
geotextile storm drain inserts attach underneath storm drain

QOil and Grease

grates to capture and filter storm water. Potential Alternatives

Suitable Applications SE-1 Silt Fence
Every storm drain inlet receiving runoff from unstabilized or SE-5 Fiber Rolls
otherwise active work areas should be protected. Inlet

protection should be used in conjunction with other erosion SE-6 Gravel Bag Bem

and sediment controls to prevent sediment-laden stormwater SE-8 Sandbag Barrier
and non-stormwater discharges from entering the storm drain SE-14 Biofilter Bags
system.

Limitations
m Drainage area should not exceed 1 acre.

m In general straw bales should not be used as inlet
protection.

m  Requires an adequate area for water to pond without
encroaching into portions of the roadway subject to traffic.

CALIFORNIA STORMWATER
QUALITY ASSUCTATION
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Storm Drain Inlet Protection SE-10

m  Sediment removal may be inadequate to prevent sediment discharges in high flow
conditions or if runoff is heavily sediment laden. If high flow conditions are expected, use
other onsite sediment trapping techniques in conjunction with inlet protection.

= Frequent maintenance is required.

m  Limit drainage area to 1 acre maximum. For drainage areas larger than 1 acre, runoff should
be routed to a sediment-trapping device designed for larger flows. See BMPs SE-2,
Sediment Basin, and SE-3, Sediment Traps.

m  Excavated drop inlet sediment traps are appropriate where relatively heavy flows are
expected, and overflow capability is needed.

Implementation

General

Inlet control measures presented in this handbook should not be used for inlets draining more
than one acre. Runoff from larger disturbed areas should be first routed through SE-2,
Sediment Basin or SE-3, Sediment Trap and/or used in conjunction with other drainage control,
erosion control, and sediment control BMPs to protect the site. Different types of inlet
protection are appropriate for different applications depending on site conditions and the type
of inlet. Alternative methods are available in addition to the methods described/shown herein
such as prefabricated inlet insert devices, or gutter protection devices.

Design and Layout

Identify existing and planned storm drain inlets that have the potential to receive sediment-
laden surface runoff. Determine if storm drain inlet protection is needed and which method to
use.

= The key to successful and safe use of storm drain inlet protection devices is to know where
runoff that is directed toward the inlet to be protected will pond or be diverted as a result of
installing the protection device.

- Determine the acceptable location and extent of ponding in the vicinity of the drain inlet.
The acceptable location and extent of ponding will influence the type and design of the
storm drain inlet protection device.

- Determine the extent of potential runoff diversion caused by the storm drain inlet
protection device. Runoff ponded by inlet protection devices may flow around the device
and towards the next downstream inlet. In some cases, this is acceptable; in other cases,
serious erosion or downstream property damage can be caused by these diversions. The
possibility of runoff diversions will influence whether or not storm drain inlet protection
is suitable; and, if suitable, the type and design of the device.

m  The location and extent of ponding, and the extent of diversion, can usually be controlled
through appropriate placement of the inlet protection device. In some cases, moving the
inlet protection device a short distance upstream of the actual inlet can provide more
efficient sediment control, limit ponding to desired areas, and prevent or control diversions.
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Storm Drain Inlet Protection SE-10

m  Six types of inlet protection are presented below. However, it is recognized that other
effective methods and proprietary devices exist and may be selected.

- Silt Fence: Appropriate for drainage basins with less than a 5% slope, sheet flows, and
flows under 0.5 cfs.

- Excavated Drop Inlet Sediment Trap: An excavated area around the inlet to trap
sediment (SE-3).

- Gravel bag barrier: Used to create a small sediment trap upstream of inlets on sloped,
paved streets. Appropriate for sheet flow or when concentrated flow may exceed 0.5 cfs,
and where overtopping is required to prevent flooding.

- Block and Gravel Filter: Appropriate for flows greater than 0.5 cfs.

- Temporary Geotextile Storm drain Inserts: Different products provide different features.
Refer to manufacturer details for targeted pollutants and additional features.

- Biofilter Bag Barrier: Used to create a small retention area upstream of inlets and can be
located on pavement or soil. Biofilter bags slowly filter runoff allowing sediment to settle
out. Appropriate for flows under 0.5 cfs.

m  Select the appropriate type of inlet protection and design as referred to or as described in
this fact sheet.

m  Provide area around the inlet for water to pond without flooding structures and property.

m Grates and spaces around all inlets should be sealed to prevent seepage of sediment-laden
water.

m Excavate sediment sumps (where needed) 1 to 2 ft with 2:1 side slopes around the inlet.

Installation

m DI Protection Type 1 - Silt Fence - Similar to constructing a silt fence; see BMP SE-1,
Silt Fence. Do not place fabric underneath the inlet grate since the collected sediment may
fall into the drain inlet when the fabric is removed or replaced and water flow through the
grate will be blocked resulting in flooding. See typical Type 1 installation details at the end of
this fact sheet.

1. Excavate a trench approximately 6 in. wide and 6 in. deep along the line of the silt fence
inlet protection device.

2. Place 2 in. by 2 in. wooden stakes around the perimeter of the inlet a maximum of 3 ft
apart and drive them at least 18 in. into the ground or 12 in. below the bottom of the
trench. The stakes should be at least 48 in.

3. Lay fabric along bottom of trench, up side of trench, and then up stakes. See SE-1, Silt
Fence, for details. The maximum silt fence height around the inlet is 24 in.

4. Staple the filter fabric (for materials and specifications, see SE-1, Silt Fence) to wooden
stakes. Use heavy-duty wire staples at least 1 in. in length.
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Storm Drain Inlet Protection - SE-10

5. Backfill the trench with gravel or compacted earth all the way around.

s DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - Install filter fabric
fence in accordance with DI Protection Type 1. Size excavated trap to provide a minimum
storage capacity calculated at the rate 67 yd3/acre of drainage area. See typical Type 2
installation details at the end of this fact sheet.

m DI Protection Type 3 - Gravel bag - Flow from a severe storm should not overtop the
curb. In areas of high clay and silts, use filter fabric and gravel as additional filter media.
Construct gravel bags in accordance with SE-6, Gravel Bag Berm. Gravel bags should be
used due to their high permeability. See typical Type 3 installation details at the end of this
fact sheet.

1. Construct on gently sloping street.
2. Leave room upstream of barrier for water to pond and sediment to settle.

3. Place several layers of gravel bags — overlapping the bags and packing them tightly
together.

4. Leave gap of one bag on the top row to serve as a spillway. Flow from a severe storm
(e.g., 10 year storm) should not overtop the curb.

s DI Protection Type 4 — Block and Gravel Filter - Block and gravel filters are suitable
for curb inlets commonly used in residential, commercial, and industrial construction. See
typical Type 4 installation details at the end of this fact sheet.

1. Place hardware cloth or comparable wire mesh with 0.5 in. openings over the drop inlet
so that the wire extends a minimum of 1 ft beyond each side of the inlet structure. If
more than one strip is necessary, overlap the strips. Place woven geotextile over the wire
mesh.

2. Place concrete blocks lengthwise on their sides in a single row around the perimeter of
the inlet, so that the open ends face outward, not upward. The ends of adjacent blocks
should abut. The height of the barrier can be varied, depending on design needs, by
stacking combinations of blocks that are 4 in., 8 in., and 12 in. wide. The row of blocks
should be at least 12 in. but no greater than 24 in. high.

3. Place wire mesh over the outside vertical face (open end) of the concrete blocks to
prevent stone from being washed through the blocks. Use hardware cloth or comparable
wire mesh with 0.5 in. opening.

4. Pile washed stone against the wire mesh to the top of the blocks. Use 0.75 to 3 in.

= DI Protection Type 5 — Temporary Geotextile Insert (proprietary) — Many types
of temporary inserts are available. Most inserts fit underneath the grate of a drop inlet or
inside of a curb inlet and are fastened to the outside of the grate or curb. These inserts are
removable and many can be cleaned and reused. Installation of these inserts differs
between manufacturers. Please refer to manufacturer instruction for installation of
proprietary devices.
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Storm Drain Inlet Protection SE-10

= DI Protection Type 6 - Biofilter bags — Biofilter bags may be used as a substitute for
gravel bags in low-flow situations. Biofilter bags should conform to specifications detailed
in SE-14, Biofilter bags.

1. Construct in a gently sloping area.

2. Biofilter bags should be placed around inlets to intercept runoff flows.
3. All bag joints should overlap by 6 in.

4. Leave room upstream for water to pond and for sediment to settle out.

5. Stake bags to the ground as described in the following detail. Stakes may be omitted
if bags are placed on a paved surface.

Costs
m Average annual cost for installation and maintenance of DI Type 1-4 and 6 (one year useful
life) is $200 per inlet.

m Temporary geotextile inserts are proprietary and cost varies by region. These inserts can
often be reused and may have greater than 1 year of use if maintained and kept undamaged.
Average cost per insert ranges from $50-75 plus installation, but costs can exceed $100.
This cost does not include maintenance.

Inspection and Maintenance

m  BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weeKkly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

m  Silt Fences. If the fabric becomes clogged, torn, or degrades, it should be replaced. Make
sure the stakes are securely driven in the ground and are in good shape (i.e., not bent,
cracked, or splintered, and are reasonably perpendicular to the ground). Replace damaged
stakes. At a minimum, remove the sediment behind the fabric fence when accumulation
reaches one-third the height of the fence or barrier height.

= Gravel Filters. If the gravel becomes clogged with sediment, it should be carefully removed
from the inlet and either cleaned or replaced. Since cleaning gravel at a construction site
may be difficult, consider using the sediment-laden stone as fill material and put fresh stone
around the inlet. Inspect bags for holes, gashes, and snags, and replace bags as needed.
Check gravel bags for proper arrangement and displacement.

= Sediment that accumulates in the BMP should be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height.

m Inspect and maintain temporary geotextile insert devices according to manufacturer’s
specifications.

= Remove storm drain inlet protection once the drainage area is stabilized.
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Storm Drain Inlet Protection SE-10

- Clean and regrade area around the inlet and clean the inside of the storm drain inlet, as
it should be free of sediment and debris at the time of final inspection.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Ecology, Public Review Draft, 1991.

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
2005.
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Storm Drain Inlet Protection SE-10

Silt Fence per SE—01
Geotextile Blanket

b4

[Droin inlet 5
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DI PROTECTION TYPE 1
NOT TO SCALE
NOTES:

1. For use in areas where grauding has been completed and final scoil stabilization
ond seeding are pending.
2. Not applicable in poved aoreas.

3. Not applicable with concentrated flows.
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Storm Drain Inlet Protection SE-10
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DI PROTECTION TYPE 2
NOT TO SCALE

Notes

1. For use in cleared and grubbed ond in groded areas.

2. Shape basin so that longest inflow area faces longest length of trap.

3. For concentrated flows, shape basin in 2:1 ratio with length oriented
towards direction of flow.
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Storm Drain Inlet Protection SE-10
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2—-bags high

TYPICAL PROTECTION FOR INLET ON GRADE

NOTES:

Intended for short—term use.

Use to inhibit non—storm water flow.

Allow for proper maintenonce ond cleanup.

Bags must be removed after odjocent operation is completed

Not opplicable in areas with high silts ond clays without filter fabric.
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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  Arelatively 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

® Use with other BMPs
m Fit and Seal Capacity within Inlet

Targeted Constituents

v Sediment
v Nutrients
v Trash
v Metals
Bacteria
v Oiland Grease
v Organics
Removal Effectiveness

See New Development and
Redevelopment Handbook-Section 5.

CASQA

California

Stormwater

Quality
Association

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

20f3 California Stormwater BMP Handbook January 2003
New Development and Redevelopment
www.cabmphandbooks.com



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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rials Saisly
Keop eonstruction materials and debris away from
the street, guiter and storm drains. Gover exposed
stockpiles of soil, sand or gravel and excavated
material with plastic sheating, gratectsd from rain,
wind and runaff.

STORMWAYER 49

111
|\ N

|

Gamenl viash, sediment, vahicls Ruids, dust snd haoardous dsbris from construclion sites sften make thelr way
into the San Bernardino County starm drain system and do not get trasled befora reaching the Senta Ana River.
This poflutes sur drinking water and contaminates watarways, making them unsafe for peaple and wildife.
Follow these bast manegement practicss to pravent poliuien and protect public health.

Ordering Materials & Recyciing Waste
Redues waste by ordering nly the amounts ef
raateriols neadad for the job. Usarecyeled or recyeishis
materials whensver possible. You 2an raycle broksn
aspnalt, conarete, wood, and clsared vegstatian, Ney-
recyelable materials should be taken te a landfif or
dispased of s hazardous waste. For recyefing il
disposal information, sall [809] 388-8401.

Provaating Erosion

Avoid excavation oy grading during wel weather.
Plant temporary vegetation or add hydromulch on
slopes wheve construction is nef immadiatsly planned,
and permanant vegetation snce excavation and
wrading are complete. Consiruct diversion dikes io
ehannsf runoff {0 4 detention basin and araund the
canstruetion site. Channsfs can be fined with grass
or roughaned pavement ta reduce runoff velocity.

Cleaning & Praventing Spilis

tie 2 drip pan and fannel when draining or peuring
fiuids. Sweep up dry spills, instead of hasing, Be ready
iur spills by praparing and using spill containment
andl cleanup kils that includs safety equipment and
tiry eleanup materials such as kitty (tter or sawrdust.
To ragert srious spilfs, call 811,

Maintain and refusl vehicles and equipment at a
single lacation an-site, away from the stroet, gutter
and storm draing, Perform majar equipmant rapairs
and washings off-site. Inspoct vehiclos and
squipment frequently for loaks, and prevent leaks
from stared vehicles by draining gas, hydraulic oft,

o, transmission, brake and radiator fluids.




Regyeling

Reayele broken aephalt, cencrele, waod, and cleared
yagetation whenever possible. Nan-recyclable
materials should e taken te a landfill or dizposed
oF as hazardous waste. For rasyeling and disposal
Information, call (908] 308-8401,

STORNWATER (0

Setliment, cemenl wash, asphalt and vehisle fluids fram aoil sxcavation and grading often make thelr way
fnto the San Bernardine County sterm drain system and do nat gl trealed befare reaching the Santa Ana
River. This pollutes our drinking water and contaminates waterways, making them unsafe for gaople and
wildiifa, Follow these best management practices 1o prevent pollution and pratect public health,

)
Haintain and refuel vehicles and equipment at a single
location anvsite, away from the streel, gutiers and
storm drains. Parform major squipment repairs and
waehings off-site. Inspect vehicies and equipment
frequently for leaks, Use gravel approaches whers
truck iraffic is heavy to redues 301l compaction and
limit the iracking of sediment ita lhe siraet.

R LN D WAL
Matsrlals

~ [{esp construction materials and debris
away from the street, qutter and storm
drains. Cover exposed stockpiles of
gail, sand or gravel and exeavated
materlal with plastle sheeting,
pratectad from rain, wind and

. Tuneif,

lny & Preventing Spills

Use a drip pan and funnel when draining or pouring
flulds. Sweap up dry spills, instoad of hasing. Baready
for spills by preparing snd using spill cantainment
and eleanup kits that includa ssfely equipment and
{iry cleane materials such as kitty fitter or sawdust.
Pravend fesics from stored vehicles by draining gas,
Tiydraulic oil, tranemission, brake and radiafor floids.
Ta rapart sarious splls, cafl 911,

ravanting Evasien

Avoid excavation or grading during wet waather.
Plant temporary vegetation an slopes where
construction Is not immediataly planned, and
permanent vegetation onge sxeavation and grading
ara eomplate. Gonstruct divarsion dikes to channel
runaff, Channals 2an he lined with grass or raughiensd
pavement to reduea sunof velooity,




FRESH CONCRETE &
MORTAR APPLICAT

Cornand wash, sariment, vahista fluids, dust and hazardous dabris from construction sites often

nollutien and protect public heaith.

nveke Waelr way inta the Sa Barnarding County storm drain system and do nok get trealod before
reanhini] e Santa Ana River, This polutes our drinking water and contaminates waterways,
miaking them unsafe for people anid wililite, Follow these best management practices to prevent

Storing Materials

Keep constructon materials and debris away from the
straat, guiter and storm drains. Secure open bags of
cemant and cover axposed stockpifes of sofl, sand or
aravel and excavated material with plastic sheating,
pratactsd from rain, wind and nunoff,

Materials &

Reduce waste by ordering enly the ameunts of
materials nsedad for the job. Use recyeled or vecyclable
mnatsrigls whenever pessible, When breaking up paving,
recycle the pisces al a crushing company You can
alon reeyels broken asphall, soncrate, woed, and
tleerad vegelation. Nen-recyciable materials should
tie {aken Io & landfill or disposed of as hazardoss
wyacta, Call {258] 336-9461 for recyoling and dispazal
imFarmation.

Cleaning Up

Wash cancrste dust ante designated dirt areas, not
down driveways or inta the street or sterm drains,
Véshout conerste mixers and equipment in specified
washaul areas, whare water can flew into a
containment pord. Cemenl washwater canba reeycled
by pumping it back into cement mikers for reuse.
Never disposs of sement washoul into driveways,
siraels, qutiers, siorm draing or drainage difchas.

ing Censtruction
Scheduls eicevation and grading during dry weathor,
Prevent martar and cemant from eritering the street
anil storm driing by placing erosion contrals. Selup
swall mixers on arps or drop cloths, for easy claanup
of dabris. Hever busy waste matarial. Recyels or
dispesa of it as hazardous waste,




Schedule excavation and grading work during dry
weather, Develop and implement erosin and sadiment
oontrol plans for sxcaveded smbenianents Cover axpased
stockpites of safl sand or pravel snd sicavabd materisl
Wﬁhﬁﬁwsﬁu sheeting, protected frem rain, wind and
runaff,

Asphait & Concreis Removal

Asphall, saw-cut slurry and exsavatad maferials from road paving, surfacing and pavement removal often maka

their way into the San Bernardine Gounty storm drain system and do not get treated befors reaching the Santa
Ana Rivar, This poflutes our drinking water and contaminates waterways, making them unsafe for peaple and

During Censtructien
Caover caloh basing and mainisnance holss when
applying 328l coat, slurry seal or fog ssal, Use
chack dams, ditchas ar berms arsund axcavations,
and avald over applying water fer dust cantrel,
Never wash excess materials fram sxposed
aggregats or concrata inta the strest, gutter or
a sterm drain,

Barricads sterm drain apenings during savw-catting,

and rasyelo braken up pavement af 2 crushing conyany.
For recyeling (nformation, call (809) 386-8401.

oalf 911,

wildifa. Follow thesa hest management practices to pravent poflution and protect public health.

Giaaning & l'mnﬂnl Spllis

B ready for spfils by preparing and using spill containment and cfeanap kits
that Includa safaty equipment and dry cleanup materials such as kitty littar
or sawdust, Svreep up dey apills, Instsad af hosing. Pravent spills from pavar
machinas by using drlp pans, ar by placing absarbent materials like cloths
or rags under the meshinas when net in use, To report serious spills,

To rapert dllegal dumping er for mers information
on sturmverter palluti

1(800) CLEANUP

www.1800claanup.org

Maintaining Ushicies & Equipment
Uaintain and refue] vahicles snd equipeent at 4
aingle location on-sits, sway from the strest, gufier
and starm drains. Perform major aquipmant repairs
and washings off-site. [nspact vahicles and
equipment frequently for leaks, and prevent leaks
from stored vehicles by draining gas, hydmaufic
gil, transmissisn, brake and radiater fiuids,

pafltian prevantion, exlt
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Paint Remeval

Uss water-hasod peints wiheneyer possible. Theyars  Swasep ap paint stripping residue, chips and dust
[ess toxie than oil-based painis and sasier ts clean instead of heaing into the street and disposs af them
up. Look For preducts labaled Yatax” ar ‘tleans with safely at a household hazardoys waste coliection
water” facility. Call [8970) CLEANUP for

tha facility in your area.

Exterior Paint
Removal
Whea stripping or cleaning
building sxteriors with high-
firassurs water, block neariy
storm draing and divert
washwatar anio a designated
dirt erea. Ask your local
wastewaier {realmant
autherity if you can collect
building cleaning water and
diseharge it to the sewer.

Paints, solvents, adhesives and siher toxic chemicals usad in painting often make thair way into the
San Bernardine Eounty storm drain system and do not get treatsd hefore reaching the Santa Ana
River. This pollules aur drinking water and contaminales waterways, making them unssfs for peogle
and wildlife. Follow these simple tips to grevent pollution and profect our health.

Painting Cleanup

Naver cJean brushes or ringe paint containers in
the sirat, gutter or nesr a storm drain. Glean water-
based paints in the sink. Clean oil-based paiits with
{hinngr, which ean be reused by putting i ina jar
ta saitla oui the paint particles and then pouring
off the elaar finuid for futare vss. Wrap drisd paint
vasidue in newspaper and disposa of if in the trah.

Reecycling Paint
Reeyele leftover paint at a hausehold fazardous
waste colleetion facility, save it for tauch ups o

give it to semeane wha can use it, like a theaire
group, schaa), city or community arganization.




Racycis Houselold Hozardous Wasle
Househald products like paint, pesticides, solyents
and cleaners are too dangerous te dump and too
toxic to tragh. Take them to be reeycled ata

canvenient household hezardous waste
caklection facility, Call {800) CLEANUP
for the facilily in yaur area,

Yard waste and household toxics like paints and pesticides ofien make their way Into the San
Barnardino Sounty storm drain system and do not gt treated before reaching the Santa Ana River.
This pollutes aur drinking water and contaminates waterways, making them unsafe for people and

wildlife. Follow these simple tigs to pravenl pollution and protsel your health.

e T e

Bisposing of Yard Wests

Recycle leaves, grass clippings and ather yard wasle,
instead of hlowing, sweeping or hasing into the
sirsel. Try grasscycling, leaving grass clippings on
vour lawn instead of using a grass catcher. The
clippings 2¢t as a natural fertilizer, and bacayse
araes Is mostly water, it alse irvigates your lawn,
congerving water.

Planting in the Yard
Produce less yard waste and save
water by planting low maintenance,
drought-tolerant iraes and shrubs.
Using drip irrigation, soaker hases
or micre-spray systems far flower
beds and vepetation can alse help
reduce yaur waler bilt and prevent
runeff.

Yo regurt ilfegat dumping ot for mora information
on stermwater pollution revention, ca

1(800) CLEANUP

www,1800cleanup.org

Use Fartilizars & Pesticides Safely
Fertilizers and pesticides ars often carried inta
tie storm drain systam by sprinkler ranoff. Try
using organic or non-texic alternatives. If yeu
uss chamical fertilizers or pesticides, avoid
applying near curhs and driveways ad never
apply befare a rain,

Use Water Wisely

Cut your water costs and preven runoff by contralling
the amount of water and dirsction of srinklers. The
average lawn needs about an Inch of water  week,
ineluding rainfall, or 10 to 20 minutes of watering.
A halfneh per week is anough for fall and spring.
Sprinklers should be on long enough ta atlow water
to soak ints the ground but nut g0 fong as o cause
runaif,

J= L,
. |




STORMWAY

ntion

RLSTAURANT

" ¥ ‘ Wasts, graase, cieaning fluids, mop water and trash from restaurant uperations often make their way

' itilu the San Bernardino County storm drain system, and do not get treated before reaching the Santa Ana
River. This pollutes our drinking water and contaminates waterways, making them unsafe for peaple and
wildlife. Follow these best management practices to pravent pollution and protest public health.

Recyclégill & Greasa Dumpstsy Arsas

0il and gred@8astes can be recycled. Look i Keep dumpster lids closed and the areas around
the yellow pal8lur rendering companies, or 8all  them clean. Do not fill with liguid waste or hose
{808) 386-840% ¢ disposal information. Ban't  tham out. Cail your trash hauler to replace any

pour oif or greasielly sinks, flour drains orants dumpsters that are damaged or leak.

8 parking fot or st Keep grease bins covered
and contained. Ke@®yunr grease interceptor
maintained to prevent Seker sverfiows or hackups

and keep regoerds 0 45 waste hauting.

ng Sp

Clean foad spifls in loading and
trash argas by tsing ahsorbent

matsrials and sweaping then

mappiag, and discharge map
water into the sewer through a
grease interceptor. Have spill

containmant and clsanup kils

availahle. Ta report serious toxic
spilfs, oat 871,

To regnrt iMlegal dumping ar for mere information on
starmwater pollotian prevention, csfl

1(800) CLEANUP

www.1800cleanup.erg

Cleaning & Maiutanance

Clean squipmant, floor mats, filters aud garbage
cans in & mop sink, wash rack or floer drain
connsctad to the sawer through a graase teap,
Dsn't wash them or pour wash water in 8 parking
lat, allay, sidewalk or street, Swesep outside areas
and put the debris in the garbage, instead of
sweeping or hosing it into the parking lof or street.

Handling Texic Chemicals

Qlisposa of all upwanted toxies materials fike
claaners, solvents and detergents through a
hrazarifous waste hauler. These itsms are not Erash.
For infarmation an hazardeus waste pickup, calt
(809) 366-8401. Use non-foxic cleaning groducts
whenever possible.
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Recic 1ﬂ Aceits & Grasa

recipientes de grafmenviertos y guardados.

"

AURANTES

Aress de Basurs
E] aceite y [asa se pueden reciclar. Buscaen  Mantsn ol bate de hasura camada y of &sa del basursro
a8 paginas algRllas compaitias oo raciclaje o limpia. No lo lenes con desechos Hguidos ni utilices
flama al [909) SER40T para Informacidn, Nolos [a manguera para lavario, Lisma al transpartader de
tires en fos [3QMeres, ias coladeras, ef  basura parareemplasar (os botes de basura que esten
astagionamiento\Wen la calle. Manten los tafiados.

\\

o8 derrames, bariendo y usando
tierra para desselios de gato, no
uses [ manguera para limpiar lus
derrames. Manten un kit da
limpieza da derramamientos en
tu negoeio. Para reportar
derrames llama al 971,

Para repartar actividadas degales u obtener mds
informacidn de la prevenciin de contaminasidn llamar al

1(800) CLEANUP

www.1800cleanup.org

Usa métodos secos para limpiar

Dasechas de comits, grasa, liquides de limpieza, agua
del trapiador y basura de un restaurant aeaban per
lispar a Ing drenajes del Condado de San Bernarding v
terminando en &l rio de Santa Ana. Para prevenir eata contaminacion y proiejer la salud putlica,
3iga estas practicas,

iimpiande & Mantenimisnta

Limpia lo3 tapates da piso, los filkres y los bates
de hasura en sl contenedor para trapeadorss,
{avavo, 0 en fa coladera apraplade qus flegis al
dranaje. Ho los faves en 2l estacianamiento, los
callejones, an fa banguets 0 en la calle. Barre el
graa de afuara y pan todo &n la basura, &n ves de
dejarlo an fa banquata o 6n la oafle.

Mansjando Quimicas Texises

{aposita lag desechos toxicos como limpiadoras,
solvantes, detergentes a un bote para toxicos.
Estos na gon hasura, Para mas informacida sabra
deseshos peligroses, lama af {808) 366-8401, Usa
produstas de limpisza que no sean toxisos.




#

Previniends Erosionas

Planea las gxcavationes trahajo de fardineria thuvante
el clima seco. Desarrolla & implemenia planes de
erancamentns d control de sedimentoy sxeawvacionss.
Cubre mentanes de tiera, grava y otros matsriales con
un plastica para protejerlos de la dvia, aire y desagile,

TRABAJU D CARRET!

Uj

Asfalto, mezcla y matariales de excavacisnas dal pavimento acaban por llegar 8 los drensjes del Condado de
San Bemardino y terminando en el Rio de Senta Ana. Esto cantaming el agua que lomemes, haciendola pefigorsa

Durante Construceism

Gubre log lavados y da mantenimisanio 8 les hioyas al
aplicar selladure o mezele. Revisa las areas da
excavaciones, y vila pasarte 48 sgua para provesnir
pohadra, Munca faves lus materialss famos da canereto
en la vafle, drengjas o en 8l degoglie.

Ramouleniio Asfalte & Cencrete
Bloquea slrededlor de fos drenajes cuendo estes usande
las maguinas de sigrrs, tambien recicla tedo ol
pavimento roto on |s compaitia demolidsra. Para més
informacitn lama af (909) 366-8401,

:"“.
A Aoy ™ wa

Mantsnimlanto ds Vehiculas &
Harramisnias

Has el mantanimianto y carge de yahiculos sn el
misrio fugar, lejos de la calle, las alcanterilles y los
trenajes, Inspesciona los vehiculas y &l equipe de
cualquier gateadura y avila goteaduras de aulos que
no 88 usan vasisadoles la gesaling, aceite de
transmision, frenos y liquides del radiagar,

Limplands & Previniendo Derrames

Hlantznte siempre prparado para cualquisr derrame, usa sismpre fes herramignizs
de seguridad 8l igual gus meterales como, tierra pera desschos de gelo o assrin
Barra los derrames en ves de lavarios con lo manguera. Previsne los derrsmes
s lag maguinas usando anbudss o colocanto garres para absorver cuslquiey
liuido. Pars reporter derames fama al 911,

by

P ot i gl s [
o e 2 proveei d cortaminkcda i 3. g

1(800) CLEANUP




del Desagie

Usa ginturas de agua cuando ssa posible. Son ragnos
toxivos qua fas pinturas de aceite y mas faciles paro
ﬁmﬁg. Busca lus productos atex” ot tleans with
waier',

‘ Pintura, solventes y otros quimices peligrosos que s usan al pintar acabian
MN l [” ) A por llegar @ los drenejgs del Condado do San Bernarding y terminando en
VA 41 Rip de Santa Ana. Esto contamina el 20ud gue tomamos, haciendola

yeligorsa para la genla y Ia vida salvaje. Sigue estas practicas para prevanir la contaminacitn y

protajer la salud publica.

Removionds Pintura
Rasidugs da pintura, nofvo dz pintura y ginturas
Qe contisnen ploma san asligrasas, Barrelos
& ves de Javarlos con la manguera y desachalas
en uniugar de colecsidn de
desecias paligrasss.
Llama 2! {080 CLESHUP
para ua lugayr ea v area,

Ramowiendo Pintara

en Euleriores
Al despintar o lavar exierigras
Ue fos edificios cen agua da
alta prasidn hloguea les
drenajss cercanos y destia
ol desagiis, Pragunta las
autoridades si guades
desecharlaen fas alganiailias.

Linipiandg Piniara

Nunca laves las bruchas ni les centenedores de
pintura en la calle, celaderas o desaglles. Las do
pintura de agua limpialas 0 8f labave y las de
plitura de sceite con thiner, y vuelvelas 8 guardar
efi un frasco, para un usa futere. Envielve los
7asidugs de piciura en un perisdicn v tralos a fa
basura,

Recicia la pistura que sobira an un luger da calgecidn
de materiales peligroses, guardsla para reteques
ar segalale a slguien que la use, coma 8 un fealr,
2 la escusla, una oraganizacion de la ciudad o de
la comunidad.




EXCAVATION & GRADING OPERATIONS

Sediment, cement wash, asphalf, and motor oil from soil excavation and
- grading operations often make their way into the San
_,‘,2\ .. Bernardino County storm drain system and DO

:
-

== 1 i { NOT GET TREATED before reaching the

e - P Santa Ana River. These wastes pollute our

T ﬂ::'? — drinking water, and make our waters unhealthy
and unsafe for people and wildlife.

Follow these practices to help prevent stormwater pollution...
Erosion Prevention... Equipment Maintenance...

Reduce erpsion by avoiding excavation or grading Maintain_  all vehicies and
acﬁvitiesnduring wet weather, and by planting squipmeant by inspecting them
,..z’"(( g Llllfmporary vegetation on siopes frequently for leaks. Also,
\-w'--';;-'*w where construction is not conduct maintenance and
o immediately planned. Plant refueling at one location -
permanent vegetation as soon as possible, once away from storm drains, and
excavation and grading activities are completa. perform major equipment repairs and washings off
Diversion dikes can be consiructed to channel runoff site. Finally, use gravel approaches whare truck traffic
around the site; channels can be lined with grass or is frequent to reduce soil compaction and limit the
roughened pavement to reduce runoff velocity. For tracking of sediment into the streets.
information on ergsion control, call 799-7407. f S '”S
General Business Practices... -
) ; = Avoid accidental spills by using a drip pan and funnel
Cover exposed piles of soil and other construction . - A
R —— ) " whan draining or pouring fluids. Be ready for
‘ plastic sheeting to prevent contact w s tad spills by preparing and using sasy to find
rain water, . . ;
spill containment and cleanup kits.
Recycling... ] P ® Kits should include safety equipment

and cleanup materials such as kitty

” Recycle broken asphalt, concrate, wood,
litter, sawdust or commeal. Furthermare,

and cleared vegelation whenevar

' passible. Unrecyclable materials prevent leaks from stored vehicles by draining ges,
- ’ must ba laken to an appropriate hydraulic oil, and transmission, brake & radiator fluid.

REMEMBER: Never hose down dirty surfaces. 1o

landfili or disposed of as hazardous wasie. For
report serious spills, call 1-800-33-TOXIC.

racyoling or disposal information, call 386-8401,

| oy
i\ P
For more Information, call your city’s stormwater representative




FRESH CONCRETE & MORTAR APPLICATION

Cement, cement wash, gravel, asphalt, solvents, and
motor oil from fresh concrete and mortar activities

=99 W often make their way into the San Bernardino County

. ' T system and DO NOT GET TREATED
- i‘ poliute our drinking water, and make our waters

unhealithy and unsafe for people and wildlife.

before reaching the Santa Ana River. These wastes
Follow these practices to help prevent stormwater pollution...

General Business Practices... Handling Materials & Wastes...
Schedule excavation and grading work during dry Minimize wastes when ordering materials by ordering
WA, i s e @ rain, (’*W *’“ﬁ_ﬂ only the amounts needed to complste ”
prevent materials from contacting w the job. Whenever possible, use
stormwater by storing them under e recycled or recyclable materials. ' ‘
cover. Also, secure open bags of cement to keep Recycle broken asphalt, concreie,
wind-blown cement powder away from strests, gutters wood, and clearad vegetasion, Unrecyclable mate nais
and storm drains. must be taken to an appropriate landfill or disposed

Dun'ng Construction... j ?f as @mOm waste. For recycling and disposal
- informabion, calf 386-8401.

Prevent martar and cement from eniering the storm C[ean,ng up...

drains by placing erosion controls
™ (i.e., berms or temporary When cieaning up aftar driveway or sidewalk

\ vegetation) down-siope to construction, wash concrete dust onto designaied dirt
capture runaoff. When areas, not down the driveway or into the street or storm
breaking up paving, be sure to drain. Also, wash out concrete mixers and equipment
pick up all pieces and recycle only in specified wash-out araas, where the water
them at a cruehing company; flows into containment ponds. Cement washwater

smali amounts of excess dry concrets, s by pumping it back into cement mixers

grout and mortar can be disposed of in the trash.
Satup small mixers on tarps or heavy drop cloths to
allow for sasy cleanup of debris. REMEMBER:
Never bury waste material -- recycle or dispose of it
és hazardous waste. Cali 386-8401 for recyciing
and disposal information,

for rouse. REMEMBER: Never dispose
of cement washoui into
‘ drivaways, sireels,
gutiars, stomm drains or
drainage dilches.

BT = g
Gt e =

jome- ' . -
.v Far mors information, call your city's stormwater represantative i’



GFNFRAL CONSTRUCTION

Soil, cement wash, asphalt and motor oil from
construction sites oftern make their way into the
San Bernardino County storm drain system

and DO NOT GET TREATED before reaching

the Santa Ana River.
our drinking water, and make our walers

unhealthy and unsafe for people and wildlife.

These wastes poliute

Follow these practices to help prevent stormwater poliution...

General Business Practices...

Cover exposed piles of soil and other construction
materials with plastic sheeting to prevent contact
with rain water.

Erosion Prevention. ..

Reduce erosion by avoiding excavation or grading
activities during wet weather, and by planting

r\—f*ﬁ. Ly, v, temporary vegetation on
it ™. slopes where

construction is not

immediately planned.

Piant permanent vegetation

as 300N as possible, once excavation and grading

activities are complete. Diversion dikes can be

constructed to channel runoff around the site;

channels can be lined with grass or roughened

pavement to reduce runoff velocity. For information
sn erosion conirol, cail 799-7407,

[ 3 Equipment Maintenance... j

Maintain alf vehicles and equipment by inspecting
them frequently for leaks. Also, conduct
maintenance and refueling at one location - away
from storm drains, and perform major equipment
rapairs and washings off site.

o ";:»%2“."
|’~ e L e
' For moare information, call your ¢ity's stormwater representative

Handling Materials & Waste... J

Minimize wastes when ordering materials by
ordering only the amounts needed to complete the
job. Whenever possible, use recycled or
recyciable materials. Recycle broken asphait,
concrete, wood, and cleared vegetation.
Unregyclable materials must be taken io an
appropriate landfill or disposed of as hazardous
waste. For recycling and disposal information, call

386-8401.

| Spils..

Avoid accidental spills by using a drip pan and
funnel when draining or pouring fluids. Be ready
for unexpected spills by preparing and using easy
to find spill containment and cleanup kits. Kits
should inciude safety
equipment and cleanup
materials such as kitty
litter, sawdust or
cornmeal. Fudhsermore,
prevent leaks from stored

vehicles by draining gas, hydraulic oll, and
transmisslon, brake & radiator fluid. REMEMBER:
Never hose down dirty surfaces; instead, sweep
regularly. To report serious spills, call 1-800-33-
TOXIC.

-
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HOME & GARDEN

Yard waste and household toxics such as paints, soivents,
and pesticides often make their way into the San

Bernardimo Cournty Storm drain system and DO NOT

GET TREATED before reaching the Santa Ana River.
These wastes pollute our drinking water and make our
waters unhealthy and unsafe for people and wildlife.

Follow these practices to help prevent stormwater pollution...

In Your Home...

Household products such as pmnts paint thinners,
drain openers, motor oil, -
wood polishes,
insecticides & herbicides,
oven cleaners, and many
other general cleanars :
frequently get dumped on the ground, or into a gutier,
street or storm drain. instead of poliuting our
stormwaters, take thaese items ic a household
hazardous waste collection facility. Call 1-800-0ILY-
CAT for a facility in your area.

Fertilizers and Pesticides...

Fertilizers and pesticides are often carried into our
storm drains by sprinkier runoff. To minimize
stermwater pollution, use organic or non-toxic
| pesticides and tertilizers as
" | directed, and keep them away from

| ditches, gutters and storm drains.
| Store them in a covered area, off

M the ground, to prevent contact
with water. For additional gardening questions, call
the San Bernardino Master Gardensrs at 387-2182.

P s
S
7 m—— |

For more information, call your city’s stormwater representative

L Trimmin’ the Garden...

Decaying organic materials that enter our storm
drains, such as grass, leaves, yard clippings, and pet
waste, will use up oxygen in nearby streams.
stressing aguatic life. Preveni stormwater
poliution by not blowing, sweeping,
raking or hosing yard wastae into the
sirest, gutier, or storm drain.
Alternatively, leave grass
clippings on your lawn after
mowing, or compost your “
clippings and yard waste. e o
Pet waste should not be compostied, but rather
disposed of in the frash tc prevent the potential spread
of diseases.

| Planting In The Yard

Produce iess yard waste and save watar by planting
% low maintenance trees and shirubs.
Also, conserve water and minimize
unwanted runoff by using drip irri-
gation, soaker hosas, or micrg-
spray systems io water vegetation.




HOME REPAIR & REI\/IODEL/N

Paints, solvents, adhesives, dusts, sediments, pesticides and
household toxics commonly associated with home repair and
remodeling activities often make their

Bernardino County storm drain

TREATED before reaching the Santa Ana River These
wastes pollute our drinking water, and make our walers
unhealthy and unsafe for people and wildlife.

way mto the San

= s

Follow these practices to help prevent stormwater poliution...

Household Hazardous Wastes...

Painting...

Common household cleaners, paint products, and
wallpaper & tile adhesives contain toxic
substances. Dispase of these products
properly. REMEMBER: Toxic wastes
should never enter the storm drain system. For
disposal information, call 1-800-OILY-C 1.

Construction...

Keep all construction debris away from the street,
guiter and storm drain, and if possible, schadule
grading and excavation projects for dry weather.
Cover excavated material and stockpiles of asphalt,
sand, etc. with plastic tarps, and prevent erasion by
planting fast-growing annual and perennial grasses,
which will shield and bind the soil.

| Landscape & Gardening...

Use fartilizers and pesticides as
diracted. Keep them away from
ditches, guiters and storm drains, and  §
store them in 3 covared area to prevent - o1
contact with rain water. Also, minimize runoff and
conserve water by using drip irrigation, sgaker hoses,
of micro-spray systems. REMEMBER: Do not deposit
leaves into the street, gutter, or storm drain,

For more information, call your city’s stormwatar representative

CLEANUP... Avoid cleaning brushes or rinsing paint
containers into a street, gutter, or storm drain. For
water-based paints, “brush out® as much paint as
possible, and rinse in the sink. For oil- Zi
based paints, “brush out” as \
much paint as possible, clean
with thinner, and then filter and
reuse thinner or solvent.
REMOVAL... Paint stripping residue, chips & dust
from marine paints, and paints containing lead or
tributyl tin are hazardous wastas. Sweep them up
and call 1-800-OILY-CAT for disposal information.
RECYCLING... Recycle or reuse leftover paint by
using if for touch-ups, or by giving it to someone who
can us it, such as a theatre group, schoal, city or other
community organization. If you're unable to give it
away, contaci 1-800-QILY-CAT for disposal
information.

Concrete & Masonry...
Store bags of cement and plaster away from gutiers
and storm drains, and under cover, protected from
rainfalf, runcff and wind. REMEMBER: Never dispose
of gement washout or concrete dust onto driveways,
streets, gutters or storm drains.

P
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PAINTING

Paints, solvents, adhesives, and toxic chemicals from
painting operations often make their way into the San

Bernardino County storm drain system and DO NOT GET
TREATED before reaching the Santa Ana River. These
wastes pollute our drinking water, and make our waters
unhealthy and unsafe for people and wildlife.

Follow these practices to help prevent stormwater pollution...

General Business Practices...J

Keep ail paint products and wastes away from the
street, gutter, and storm drains. Reuse paint thinner
by setting used thinner aside in a closed, labeled jar
to settle out paint particies, and then pouring off the
clear liquid for future use. Wrap dried paint residue
in newspaper and dispose of it in the trash.

Water-Based Paints...

Purchase water-based paints whenever possbie.
Look for products labeled “latex” or “clean up with
water,”

[ H;cwle or Reuse Paints... ]

e e e oy e . il e e e L e e e

Recycle/reuse laftover paint by using it Vel
for toueh-ups, or by giving it to someone <
who can usa it, such as a theatrs group, @8 @
school, city or other community organization. if you're
unable to give it away, contact 386-8401 for
information on hazardous waste pick-up.

S
-
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For more information, call your city’s slormwater representative

Paint Cleanup...

Avoid cleaning brushes and
. rinsing paint containers in &
| sireet, gutter, or storm drain. For
water-based paints, “brush out”
. as much paint as possible and
and rinse in the sink. For oil-based paints, “brush
out” as much paint as possible, clean with thinner,
and then filter and reuse thinner or solvent.

Paint Removal...

Chemical paint stripping residue, chips & dust from
marine paints, and paints containing lead or tributyl
tin are hazardous wastes. For disposal 4 .
information, call 386-8401, =9

Also, when siripping or
cleaning building exteriors
with high-pressure water, - gy
block storm drains and divert the washwaier onto
designated dirt area. Check with your local
wastewater treatment authority to find out i you can
collect building cleaning water and discharge ¢ to the
Sawer,

-
N
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ROADWORK & PAVING

Asphalt, saw—cut siury, and excavated materials from Road paving, surfacing

and pavement removal operations often make their way into

' the San Bernardino County storm drain system and DO NOT

‘ "‘ GET TREATED before reaching the Santa Ana River.
! These wastes poliute our drinking water, and make our
waters unheaithy and unsafe for people and wildlife.

Follow these practices to help prevent stormwater pollution...

[ During Construction...

Cover caich basins and maintenance holes when
applying seal coat, slumry seal, fog seal, etc. Use
check dams, ditches or banms around excavations,
and avoid over-application of water for dust control.
REMEMBER: Never wash excess materials from
exposed aggregate or concrete into a street, gutier,
or storm drain; collect and recycle them.

lfsphalt & Concrete Removal...

"y Bamicade storm drain openings during
peie saw-cutting, and after breaking up
paving, be sure to remove all chunks
and piaces and recycie them at a
crushing company. For recycling
information, call 386-8401.

| Equipment Maintenance... |
Maintain ait vehicles and equipment by inspecting
them frequently for leaks. Also, conduct maintenance
and refueling at one location -- away from storm
drains, and perform major squipment repairs and
washings off site.

ST 7
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Far maore infarmation, call your city’s stormwatar representative

[ Spills... T

Be ready for unexpected spills by praparing and using
spill containment and cleanup kits! Kits should include
safety equipment and

cieanup materials such as
® kitty litter, sawdust or

cornmeal. Prevent drips
from paver machines by
caiching fluids with drip pans or by placing absorbent
matsriai (cloth, rags, etc....) undarneath the machines
when they’re not in use. To report serious spilis, call
1-800-33-TOXIC.

General Business Practices...

Schedule excavation and grading wark during dry
weathar, and develop and implement erosion and
sediment controi plans for

excavated embankmants. in
y case it rains, cover
axposed piles of
goil and other
construction maleriais with plastic shesting to prevent
cantact with rain water.




Help Protect Our Waterways!

Use these guidelines for Outdoor Cleaning Activities and Wash Water Disposal

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 quantities of motor oil, grease,
chemicals, dirt, detergents, brake pad dust, litter
and other materials.

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

Simple solutions for both
light and heavy duty jobs:

Do..sconsider dry cleaning methods first such
as a mop, broom, rag or wire brush. Always keep
a spill response kit on site.

DO...prcprn‘e the work area before power
cleaning by using sand bags, rubber mats, vacuum
booms, containment pads or temporary berms to
keep wash water away from the gutters and storm
drains,

DO...use vacuums or other machines to
remove and collect loose debris or litter before
applying watet.

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. (See list
on revertse side)

Do...be 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...was!'m 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, but don't
confuse them with being toxic free. Soapy water
entering the storm drain system can impact the
delicate aguatic environment.

When cleaning surfaces with a high-pressure
washer or steam cleaner, additional precautions
should be taken to prevent the discharge of
pollutants into the storm drain system. These
two methods of 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. Water is 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 plaza areas. Keep
debris from entering the storm drain after
cleaning by first passing the wash water through
a “20 mesh” or finer screen to catch the solid
materials, 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

* Pror 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 or
gravel areas so that the wash water can seep
into the ground.

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

Concrete/Coring/Saw Cutting
and Drilling Projects

Protect any down-gradient inlets by using dry
activity techniques whenever possible. If water is
used, minimize the amount of water used during
the coring/drilling or saw cutting process. Place a
barrier of sandbags and/or absorbent berms to
protect the storm drain inlet or watercourse. Use a
shovel or wet vacuum to remove the residue from
the pavement. Do not wash residue or particulate
matter into a storm drain inlet or watercourse.



Riverside County Stormwater Protection Partners
Flood Control District

County of Riverside

ity

Ciny

ity

City

of Banning
of Beaumont
of Caliniesa

of Canyon Lake

Cathedral City

City
City
City of Desert Hot Springs
City
City
City
City
City
City
City
City
City
City
City

City

City

City

Ciry

City
City
( ji['.'\_.-‘

of Coachella
[ 11. (_\[ irona

of Eastvale

of Hemet

of Indian Wells
of Indio

of Lake Elsinore

of La Quinta
of Menifee

of Moreno Valley

of Murrieta

of Norco

of Palm Desert
of Palm Springs

of Pertis

of Rancho Mirage

of Riverside
of San Jacinto
of Temecula

of Wildomar

Helpful telephone numbers and links:

(951) 955-1200
(951) 955-1000
(951) 922-3105
(951) 769-8520
(909) 795-9801
(951) 244-2955
(760) 770-0327
(760) 398-4973
(951) 736-2447
(760) 329-6411
(951) 361-090C
(951) 765-2300
(760) 346-2489
(760) 391-4000
(951) 674-3124
(760) 777-7000
(951) 672-6777
(951) 413-3000
(951) 304-2489
(951) 270-5607
(760) 346-0611
(760) 323-8299
(951) 943-6100
(760) 324-4511
(951) 361-0900
(951) 654-7337
(951) 694-6444
(951) 677-7751

REPORT ILLEGAL STORM DRAIN DISPOSAL
1-800-506-2555 or e-mail us at

Online resources include:

fcnpdes@rcflood.org

Riverside County
Conservation District
www.rcflood.org

Flood Control and Water

California Storm Water Quality Association

WwWw.Cas(qa.org

State Water Resources Control Board

WWw. waterbuards.ca.gov

Power Washers of North America
www.thepwna.org

Do you know where street tlows actually go?

Stormwater Pollution

Storm drains are NOT connected to sanitary sewer systems and

What you should know for... treatment plants!

Outdoor Cleaning
Activities and
Professional Mohile
Service Providers

ONLY RAIN

IN THE DRAIN

he primary purpose of storm drains is to carry rain water away from developed areas

to prevent flooding. Pollutants discharged to storm drains are transported directly
into rivers, lakes and streams. Soaps, degreasers, automotive fluids, litter and a host of
materials are washed off buildings, sidewalks, plazas and parking areas. Vehicles and
equipment must be properly managed to prevent the pollution of local waterways.

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
chemicals in a leak-proof container and keep covered when not in use.  Window/Power
Washing waste water shouldn’t be released into the streets, but should be disposed of in
a sanitary sewer, landscaped area or in the soil. Soiled Carpet Cleaning wash water
should be filtered before being discharged into the sanitary sewer. Dispose of all filter
debris properly. Car Washing/Detailing operators should wash cars on private property
and use a regulated hose nozzle for water flow control and runoff
prevention. Capture and dispose of waste water and chemicals properly.
Remember, storm drains are for receiving rain water runoff only.

REPORT ILLEGAL
STORM DRAIN £l
DISPOSAL e
1-800-506-2555 S

Storm drain pollution prevention
information for:

Car Washing / Mobile Detailers
Window and Carpet Cleaners

Power Washers

Waterproofers / Street Sweepers

Equipment cleaners or degreasers
and all mobile service providers
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Polluted stormwater runoff can have
many adverse effects on plants, fish,
Stormwater runoff occurs when precipitation animals, and people.

from rain or snowmelt flows over the ground. s ‘Bediisnt cati claud the water

Impervious surfaces like driveways, sidewalks, and make it difficult or
and streets prevent stormwater from impossible for aquatic plants to
naturally soaking into the ground. grow. Sediment also can

destroy aquatic habitats.

¢ Excess nutrients can cause
algae blooms. When algae die,
they sink to the bottom and decompose
in a process that removes oxygen from
the water. Fish and other aquatic
organisms can't exist in water with low
dissolved oxygen levels.

¢ Bacteria and other pathogens can wash
into swimming areas and create health

hazards, often making beach closures i {.f B s o
necessary. o e e
- oty B

¢ Debris—plastic bags, six-pack rings, bottles, and
cigarette butts—washed into waterbodies can choke, suffocate, or
disable aquatic life like ducks, fish, turtles, and birds.

¢ Household hazardous wastes like insecticides, pesticides, paint,
solvents, used motor oil, and other auto fluids can poison aquatic life.
Land animals and people can become sick or die from eating diseased
fish and shellfish or ingesting polluted water.

Stormwater can pick up debris, chemicals, dirt, and other ¢ Poliuted s"corl'nwater olten

. g affects drinking water
pollutants and flow into a storm sewer system or directly to e il T i soses
a lake, stream, river, wetland, or coastal water, Anything that T ST - élmd
enters a storm sewer system is discharged untreated into

increase drinking water
the waterbodies we use for swimming, fishing, and providing treatment costs.
drinking water.




m

Edueation  essential o changing people’s belauion.
Sigus and wankens wear, flowe. duaiss. weow, esidels
wpﬂmwmgm will be convied
wdtieatid il o ool walbrbody.

Residential laudicaping

Permeable Pavement—Traditional concrete and
asphalt don't allow water to soak into the ground.
Instead these surfaces rely on storm drains to
divert unwanted water. Permeable pavement
systems allow rain and snowmelt to soak through,
decreasing stormwater runoff.

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.

Recyole ov propendy dipose of howskoli, producti That
couliin chewionds, iuch as injeclicides, peslicides, paia
dolveuts, and wied welon oid aud olhen aude Fluidh.

Dmfpmﬁemm@ﬁegmmwdmwdm.

¢ Use a commercial car wash that treats or
recycles its wastewater, or wash your car on
your yard so the water infiltrates into the
ground.

Lawn care ¢ Repair leaks and dispose of used auto fluids

and batteries at designated drop-off or
recycling locations.

Excess fertilizers
and pesticides
applied to lawns

Rain Barrels—Y(
and gardens wash in Barrels—You can

collect rainwater from

gfrfeaar:rclisp?élute septic Pet waste rooftops in mosquito-
ams. roof containers. Th

alddltlon. yard systems Pet waste can be \F:rater can bl: Ssrzd Iafer on

clippings and Leakine and a major source of

leaves can wash poorlyg bacteria and o

into storm drains and contribute maintained excess nutrients R

nutrients and organic matter to streams.  geptic in local waters. . Swaiésa%Specially

systems release nutrients and
pathogens (bacteria and
viruses) that can be picked up
by stormwater and discharged
into nearby waterbodies.
Pathogens can cause public

designed areas planted

with native plants can provide natural places for
rainwater to collect

* and soak into the
ground. Rain from
rooftop areas or paved

¢ When walking ==
your pet,
remember to pick up the
waste and dispose of it
properly. Flushing pet
waste is the best disposal

¢ Don't overwater your lawn. Consider
using a soaker hose instead of a
sprinkler.

¢ Use pesticides and fertilizers
sparingly. When use is necessary, use

these chemicals in the recommended
amounts. Use organic mulch or safer
pest control methods whenever
possible.

health problems and
environmental concerns.

¢ Inspect your system every
3 years and pump your

areas can be diverted
into these areas rather
than into storm drains.

method. Leaving pet waste
on the ground increases
public health risks by
allowing harmful bacteria

and nutrients to wash into
the storm drain and
eventually into local
waterbodies.

Vegetated Filter Strips—Filter strips are areas of
native grass or plants created along roadways or
streams. They trap the pollutants stormwater
picks up as it flows across driveways and streets.

tank as necessary (every 3
to 5 years).

¢ Compost or mulch yard waste. Don't
leave it in the street or sweep it into

storm drains or streams. ¢ Don't dispose of

household hazardous
waste in sinks or toilets.

¢ Cover piles of dirt or mulch being
used i- '"ndscaping projects.
f

Erosion controls that aren't maintained can cause
parking lots and paved areas can be ssive amounts of sediment and debris to be
washed into the storm sewer system . 2d into the stormwater system. Construction
and eventually enter local vehicles can leak fuel, oil, and other harmful fluids
waterbodies. that can be picked up by stormwater and
deposited into local waterbodies.

Dirt, oil, and debris that collect in

¢ Sweep up litter and debris from
sidewalks, driveways and parking lots,
especially around storm drains.

¢ Divert stormwater away from disturbed or
exposed areas of the construction site.

¢ Install silt fences, vehicle mud removal areas,
vegetative cover, and other sediment and
erosion controls and properly maintain them,
especially after rainstorms,

¢ Cover grease storage and dumpsters
and keep them clean to avoid leaks.

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

¢ Prevent soil erosion by minimizing disturbed
areas during construction projects, and seed
and mulch bare areas as soon as possible.

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

Automolive
Facilities

[ ¢ ik

+ 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.

s e

+ 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
washed into storm drains. Cars waiting to be
repaired can leak fuel, oil, and other harmful
fluids that can be picked up by stormwater.

Improperly managed logging operations can result in erosion and

sedimentasion. * Clean up spills immediately and properly

¢ Conduct preharvest planning to prevent erosion and lower costs. dispose of cleanup materials.

¢ Use logging methods and equipment that minimize soil disturbance. ¢ Provide cover over fueling stations and
design or retrofit facilities for spill

¢ Plan and design skid trails, yard areas, and truck access roads to contammant.

minimize stream crossings and avoid disturbing the forest floor.

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

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

¢+ Expedite revegetation of cleared areas. + Install and maintain oil/water separators.
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Resources

State Water Resources Control Board
Division of Water Quality
1001 | Street
Sacramento CA 95814
(916) 341-5455
www.swrcbh.ca.gov/stormwtr/

Colorado River Basin Regional Water
Quiality Control Board - Region 7
73-720 Fred Waring Drive, Suite 100
Palm Desert, CA 92260
(760) 346-7491
www.swrcb.ca.gov/~rwqgcb7/

Santa Ana Regional Water
Quiality Control Board - Region 8
3737 Main Street, Suite 500
Riverside, CA 92501-3348
(909) 782-4130
www.swrcb.ca.gov/~rwgcb8/

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/~rwqch9/
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To report a hazardous materials spill,

tormWater Pollution

Riverside County Hazardous Materials
Emergency Response Team
(909) 358-5055 8:00 a.m. —5:00 p.m.

What you should know for...
(909) 358-5245 after 5:00 p.m.

GENERAL
CONSTRUCTION &
SITE SUPERVISI

In an emergency call: 911

For recycling and hazardous waste
disposal, call:

ON

(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

Best Management
Practices (BMPS)
for:

Storm\\Vater

A

- Developers

o General Contractors

o 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.

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

] 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
designhated 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
canberecycled. 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: DID You KNoW:. . StermWater Pollution . . . What you should know

For more information on the General Industrial Riverside County has two drainage systems - sanitary sewers and storm drains.
Storm Water Permit contact: YOUR EACILITY MAY The storm drain system is designed to help prevent flooding by carrying excess
State Water Resources Control Board (SWRCB) rainwater away from streets. Since the storm drain system does not provide for

(916) 657-1146 or www.swrch.ca.gov/ or, at your N EED A STORM WATER water treatment, it also serves the

Regional Water Quality Control Board (RWQCB). PERMlT? unintended function of transporting
Santa Ana Region (8) : pollutants directly to our waterways
Californig Tower
g?\?grs'\i"da;” §K‘;‘§E—,§{eé§’§3 Unlike sanitary sewers, storm
(909) 782-4130 drains are not connected to a

treatment plant - they flow directly
San Diego Region (9) ;
9771 Clairemont Mesa Blvd., Ste. A : p— to our local streams, rivers and
San Diego, CA 92124 lakes.
(619) 467-2952 ERERE i

i
Colorado River Basin Region (7) i 1 In recent years, awareness of the need
73-720 Fred Waring Dr., Ste. 100 H-T to protect water quality has increased.
Pfélgn 222‘*;29?‘ 92260 i TTY As a result, federal, state, and local
(760) 346- programs have been established to
> reduce polluted stormwater discharges to

SPILL RESPONSE AGENCY: . our waterways. The emphasis of these
HAZ-MAT- (909) 358-5055 programs is to .p,revent stormwater
HAZARDOUS WASTE DISPOSAL: (909) 358-5055 ( pollution since it's much easier, and less
RECYCLING INFORMATION: 1-800-366-SAVE ' costly, than cleaning up “after the fact.”
To REPORT ILLEGAL DUMPING OR A CLOGGED
STORM DRAIN: 1-800-506-2555

To order additional brochures or to obtain information

on therpoluo presenion acties, cl Many industrial facilities \National Rollutant Discharge Elimination System (NPDES)

and manufacturing operations
must obtain coverage under the

VA v Stormwater Industrial Activities Storm Water In 1987, the Federal Clean Water Act was amended to establish a framework for
/ General Permit regulating industrial stormwater discharges under the NPDES permit program. In

' wo BAA e California, NPDES permits are issued by the State Water Resources Control Board
TS TS T NS YN (SWRCB) and_th(_a nine (_9) Reg_i_o_nal Water Quality C(_)ntrol Boar_ds (RWQCB). I_n

FIND OUT general, certain industrial _faC|I|t|_es_.and manufacturing operatlon§ _must obtain

Riverside County gratefully acknowledges the State IF YOUR FACILITY coverage under the Industrial Activities Storm Water General Permit if the type of
Water Quality Control Board and the American Public MUST OBTAIN A PERMIT facilities or operations falls into one of the several categories described in this

Works Association, Storm Water Quality Task Force for
the information provided in this brochure. 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
asphalt emulsion;

-> 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;

How do | obtain coverage under the

-> 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.

Industrial Activities Storm Water General Permit?

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 Permit requires 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.

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

A BMP Is . .. atechnique, 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.)

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). Submit a 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.

footing drainage; and sea water infiltration where
the sea waters are discharged back into the sea
water source.

o e R ) Bk
WARNING: There are significant penalties for non-compliance: a minimum fine of $5,000 for failing to obtain permit
coverage, and, up to $10,000 per day, per violation plus $10 per gallon of discharge in excess of 1,000 gallons.
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Stage Storage Table

Apple Valley
Basin Routing Study Summary

. Incremental Total Volume | Total Volume

t# Depth Elevation Area (sf) Outflow Q Notes
volume (cf) (cf) (acre-ft)

1 0.00 2,921.50 61,712 0 0 - 0.00 Bottom of the rock
2 0.50 2,922.00 61,712 12,342 12,342 0.283 1.42 Invert
3 1.50 2,923.00 61,712 36,768 49,110 1.127 1.42
4 2.50 2,924.00 61,712 45,343 94,453 2.168 1.42
5 3.50 2,925.00 61,712 49,307 143,760 3.300 1.42
6 4.50 2,926.00 61,712 51,058 194,818 4.472 1.42 *Qutlet/ Basin WQMP Volume
7 5.50 2,927.00 61,712 51,070 245,888 5.645 22.62 Hydrowin software for outflow
8 6.50 2,928.00 61,712 49,296 295,184 6.776 48.20 Orifice method for outflow
9 7.50 2,929.00 61,712 45,344 340,528 7.817 83.39 Orifice method for outflow
10 8.50 2,930.00 61,712 36,767 377,295 8.662 107.65 Soffit
11 9.00 2,930.50 61,712 12,343 389,638 8.945 117.92 Top of the rock

WQMP Design Capture Volume is 194,430 CF
***|nfiltration Rate = 3"/hour

System releases water after basin volume reaches 194,818 CF

Outlet = Double 36" HDPE

Orfice Q OutFlow = 2xCA x (2gh)*(1/2)

=2 x 0.6A x (2x32.2xh)*(1/2)

A =3.141*1.582=7.07 ft*

h = Water Height Above the centerline of pipe
Example: WSE @ 2929.00

=2 x 0.6 x (7.07) x[2x32.2 x (2929-2927.50)](1/2)
=83.39 cfs

*** Average Infiltration rate per geotechnical report = 3"/hr, Factor of Safety =3.

Unit convert = (3"/hr)/3 x (1'/12") X (1hr/60min) X (1 min/60 sec) = 0.000023 ft/sec

Underground footprint area is 464' x 133' = 61,712 sf
Therefore, Q out for basin = 61,712 * 0.000023 = 1.42 cfs

Allowable outflow = 90% of existing Q25 = 147 x .9 = 132 cfs




FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 06/27/25

APPLE VALLEY

100 YEAR STORM EVENT 1 HOUR BASIN ROUTING
7215Q100BRNEW

JH

Krxxkkhkkxkkkhkxxkkrkrxxk*x HYDROGRAPH INFORMATION ** %%k k k& kkkxkkkkhxkkkhk

From study/file name: 7215Q100PUHNEW.rte

****************************HYDROGRAPH DATA****************************

Number of intervals = 305

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 206.166 (CFS)
Total volume = 21.611 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

Ak kA hhkrhkhkhkhhAhhkrAhhkhhkhkrhkhkhkhhkhhkrhhkhhhkrhkhkhkhhkhkhkrhhkhkhhkrhkhkhkhkrhkkrhkkrhhkrxkxkhkkx*x*k

e S e o e A S S e o e o o O L L O A
Process from Point/Station 1.000 to Point/Station 1.000
*x%x RETARDING BASIN ROUTING ****

User entry of depth-outflow-storage data

Total number of inflow hydrograph intervals = 305

Hydrograph time unit = 5.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)
Initial basin depth = 0.00 (Ft.)

Initial basin storage = 0.00 (Ac.Ft)
Initial basin outflow = 0.00 (CFS)

Depth vs. Storage and Depth vs. Discharge data:
Basin Depth Storage Outflow (S-0*dt/2) (5+0*dt/2)
(Ft.) (Ac.Ft) (CFS) (Ac.Ft) (Ac.Ft)
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WHEN WATER SURFACE
REACHES TO ELEV.
2921.50 + 7.9' = 2929.40
-> Qout = 93.2 CFS
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.366
.356
.346
.337
.327
.317
.307
.297
.288
.278
.268
.258
.249
.239
.229
.219
.209
.200
.190
.180
.170
.16l
.151
.141
.131
.121
.112
.102
.092
.082
.073
.063
.053
.043
.033
.024
.014
.004
.994
.985
.975
.965
.955
.945
.936
.926
.916
.906
.897
.887
.877
.867
.857
.848
.838
.828
.818
.809
.799
.789
.779
.769
.760
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.73
.72
.71
.70
.69
.68
.67
.66
.65
.64
.64
.63
.62
.61
.60
.59
.58
.57
.56
.55
.54
.53
.52
.51
.50
.49
.48
.47
.46
.45
.44
.42
.41
.40
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.750
. 740
.730
.720
L711
.701
. 691
.681
.672
.662
.652
.642
.632
.623
.613
.603
.593
.584
.574
.564
.554
.544
.535
.525
.515
.505
.496
.486
.476
.466
.456
. 447
.437
.427
.417
.408
.398
.388
.378
.368
.359
.349
.339
.329
.320
.310
.300
.290
.280
.271
.262
.253
.244
.236
.228
.220
.213
.205
.198
.192
.185
.179
.173
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.05
.04
.03
.02
.01
.00
.98
.97
.96
.95
.94
.93
.91
.90
.89
.88
.87
.86
.84
.83
.82
.81
.80
.79
.78
.76
.75
.74
.73
.72
.71
.69
.68
.67
.66
.65
.64
.62
.61
.60
.59
.58
.57
.55
.54
.53
.52
.51
.50
.48
.46
.45
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.40
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.35
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.84
.81
.78
.76
.73
.70
.68
.66
.64
.61
.59
.57
.55
.53
.52
.50
.48
.47
.45
.43
.42
.41
.39
.38
.37
.35
.34
.33
.32
.31
.30
.29
.28
.27
.26
.25
.24
.23
.23
.22
.21
.20
.20
.19
.18
.18
.17
.17
.16
.15
.15
.14
.14
.13
.13
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.167
.161
.156
.151
.145
.140
.136
.131
.127
.122
.118
.114
.110
.107
.103
.099
.096
.093
.090
.087
.084
.081
.078
.075
.073
.070
.068
.066
.063
.061
.059
.057
.055
.053
.052
.050
.048
.046
.045
.043
.042
.040
.039
.038
.037
.035
.034
.033
.032
.031
.030
.029
.028
.027
.026
.025
.024
.023
.022
.022
.021
.020
.020
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.333
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72.

417
500

eNoNeoBoNoNeoNoNoNoNeoNoNoNeoBoNeoNoNoNoNoloNoNoNoNoNeoNoNeoNoNoNoNoNolo oo ool o oo NoNoNoNeo o NoNo oo oo o oo NoNeo o oo No oo Ne]

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNoNeoBoNoNeoNoNoNoNeoNoNoNoBoNoNoNoNoNoloNoNoNoNoNeoNoNoNoNoNoNoNolo oo NoNeoloNoNoNoNoNoNeoloNoNoNoNeo oo o No o NoNo oo NoNo oo Ne

.09
.09
.09
.09
.08
.08
.08
.07
.07
.07
.07
.06
.06
.06
.06
.06
.05
.05
.05
.05
.05
.05
.04
.04
.04
.04
.04
.04
.04
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.01
.01
.01
.01
.01
.01
.01
.01
.01

eNoNeoBoNoNeoNoNoNoNeoNoNoNeoBoNoNoNoNoNoloNoNoNoNoNeoNoNeoNoNoNoNoNolo o oo Neolo oo NoNoNoNo o NoNo oo oo o oo NoNeo oo NoNo oo Ne]

.019
.018
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.017
.016
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.015
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.014
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****************************HYDROGRAPH DATA****************************

Peak
Vol

(CFS)
(Ac.Ft)

Stream 1
0.000
0.000

Number of intervals
Time interval
Maximum/Peak flow rate
Total volume
Status of hydrographs being held in storage
Stream 3
0.000
0.000

Stream 2

910
(Min.)

21.610

0.000

93.211
(Ac.Ft)

(CFS)

Stream 4
0.000
0.000

Stream 5
0.000
0.000

Ak hkhkhkhkhkrhkhkhk kA hhkrhhkhhkhkrhkhkhhhkhhkrhhkhkhkhkrhkhkhhhkhhkrhhkhkhhkrhkhkhhkhkhkhkrhkkrhkhkrkkkkxx*k



Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 07/01/25

e A

San Bernardino County Synthetic Unit Hydrology Method
Manual date - August 1986

Program License Serial Number 6145

APPLE VALLEY
10 YEAR UNIT HYDROGRAPH - EXISTING CONDITION

7215Q10EUH
JH
Storm Event Year = 10
Antecedent Moisture Condition = 2

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Area averaged rainfall intensity isohyetal data:

Sub-Area Duration Isohyetal
(Ac.) (hours) (In)
Rainfall data for year 10
86.10 1 0.61

Rainfall data for year 10
86.10 6 1.25

Rainfall data for year 10
86.10 24 2.16

e O R

*EAkxxxxx Area—-averaged max loss rate, Fm **xxxxkk

SCS curve SCS curve Area Area Fp (Fig C6) Ap Fm

No. (AMCII) NO. (AMC 2) (Ac.) Fraction (In/Hr) (dec.) (In/Hr)
91.0 91.0 86.10 1.000 0.174 1.000 0.174

Area-averaged adjusted loss rate Fm (In/Hr) = 0.174

xFHRxxkK*xkkxk Area-Averaged low loss rate fraction, Yb ****kxskwsx

Area Area SCS CN SCS CN S Pervious



(Ac.) Fract (AMC2) (AMC2) Yield Fr

86.10 1.000 91.0 91.0 0.99 0.604
Area-averaged catchment yield fraction, Y = 0.604
Area-averaged low loss fraction, Yb = 0.396
B o o T
Watercourse length = 2894.00 (Ft.)

Length from concentration point to centroid = 1674.00 (Ft.)
Elevation difference along watercourse = 55.00(Ft.)
Mannings friction factor along watercourse = 0.030
Watershed area = 86.10 (Ac.)

Catchment Lag time = 0.154 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 54.0227
Hydrograph baseflow = 0.00 (CFS)

Average maximum watershed loss rate(Fm) = 0.174(In/Hr)
Average low loss rate fraction (Yb) = 0.396 (decimal)
DESERT S-Graph Selected

Computed peak 5-minute rainfall = 0.289(In)

Computed peak 30-minute rainfall = 0.495(In)

Specified peak l-hour rainfall = 0.610(In)

Computed peak 3-hour rainfall = 0.947(In)

Specified peak 6-hour rainfall = 1.250(In)

Specified peak 24-hour rainfall = 2.160(In)

Rainfall depth area reduction factors:

Using a total area of 86.10(Ac.) (Ref: fig. E-4)

5-minute factor = 0.996 Adjusted rainfall = 0.288(In)
30-minute factor = 0.996 Adjusted rainfall = 0.493(In)
l-hour factor = 0.996 Adjusted rainfall = 0.608(In)
3-hour factor = 0.999 Adjusted rainfall = 0.947(In)
6-hour factor = 1.000 Adjusted rainfall = 1.250(In)
24-hour factor = 1.000 Adjusted rainfall = 2.160(In)

Unit Hydrograph
s I e B B B o I

Interval 'S'" Graph Unit Hydrograph

Number Mean values ((CFS))
(K = 1041.27 (CFS))

1 4.545 47.327
2 35.121 318.373
3 63.921 299.887
4 76.294 128.840
5 83.492 74.956
6 88.359 50.670
7 91.605 33.805
8 94.032 25.266
9 95.816 18.575
10 97.124 13.623
11 97.965 8.763
12 98.556 6.148
13 99.203 6.741
14 99.683 4.999
15 100.000 3.299



Total soil rain loss = 0.74 (In)
Total effective rainfall = 1.42(In)
Peak flow rate in flood hydrograph = 111.42 (CFS)
A i e LAt S
24 - HO UR STORM
Runof £ Hydrograph

Time (h+m) Volume Ac.Ft Q (CFS) 0 50.0 100.0 150.0 200.0
0+ 5 0.0006 0.08 0Q | | | |
0+10 0.0051 0.65 0Q \ \ \ \
0+15 0.0133 1.19 0 | | | |
0+20 0.0231 1.43 0 | | | |
0+25 0.0339 1.57 0 | | | |
0+30 0.0454 1.66 0Q | | | |
0+35 0.0573 1.73 0 | | | |
0+40 0.0695 1.78 0 | | | |
0+45 0.0820 1.82 0 | | | |
0+50 0.0947 1.85 0 | | | |
0+55 0.1076 1.87 0 | | | |
1+ 0 0.1206 1.89 0 \ \ \ \
1+ 5 0.1337 1.90 0 | | | |
1+10 0.1469 1.92 0 | | | |
1+15 0.1602 1.93 0 | | \ \
1+20 0.1736 1.94 0 | | | |
1+25 0.1870 1.95 0 | | | |
1+30 0.2004 1.95 0 | | | |
1+35 0.2139 1.96 0 | | | |
1+40 0.2274 1.97 0 | | | |
1+45 0.2410 1.97 0 | | | |
1+50 0.2547 1.98 Qv | \ \ \
1455 0.2683 1.99 Qv | | | |
2+ 0 0.2821 1.99 oV | | | |
2+ 5 0.2958 2.00 Qv | | \ \
2+10 0.3096 2.01 Qv | | | |
2+15 0.3235 2.01 Qv | | | |
2420 0.3374 2.02 Qv | | | |
2+25 0.3514 2.03 Qv | | | |
2+30 0.3654 2.04 Qv | | | |
2+35 0.3795 2.04 Qv | | | |
2+40 0.3936 2.05 Qv \ \ \ \
2+45 0.4078 2.06 QV | | | |
2+50 0.4221 2.07 Qv | | | |
2+55 0.4363 2.07 Qv | | \ \



3+ 0
3+ 5
3410
3+15
3420
3425
3+30
3435
3440
3+45
3+50
3+55
44+ 0
4+ 5
4410
4415
4420
4425
4430
4435
4440
4445
4450
4455
5+ 0
5+ 5
5+10
5+15
5420
5+25
5430
5+35
5+40
5+45
5450
5+55
6+ 0
6+ 5
6+10
6+15
6+20
6+25
6+30
6+35
6+40
6+45
6+50
6+55
7+ 0
7+ 5
7+10
7+15
7420
7425
74+30
7+35
7+40
7+45
74+50
7+55
8+ 0
8+ 5
8+10
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.4507
.4651
.4795
.4940
.5086
.5232
.5379
.5526
.5674
.5823
.5972
.6122
.6272
. 6423
.6574
L6727
.6880
.7033
L7187
L7342
.7498
.7654
L7811
.7968
.8127
.8286
.8445
.8606
.8767
.8929
.9091
.9255
.9419
.9584
.9750
.9917
.0084
.0252
.0421
.0591
.0762
.0934
.1106
.1280
.1454
.1629
.1805
.1983
.2161
.2340
.2520
L2701
.2883
.3066
.3250
.3435
.3622
.3809
.3998
.4187
.4378
.4570
.4763
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8+15
8+20
8+25
8+30
8+35
8+40
8+45
8+50
8+55
9+ 0
9+ 5
9+10
9+15
9+20
9+25
9+30
9+35
9+40
9+45
9+50
9+55
10+ 0
10+ 5
10+10
10+15
10+20
10+25
10+30
10+35
10+40
10+45
10+50
10+55
11+ 0
11+ 5
11+10
11+15
11+20
11+25
11+30
11+35
11+40
11+45
11+50
11+55
12+ 0
12+ 5
12+10
12+15
12+20
12+25
12+30
12+35
12440
12+45
12+50
12+55
13+ 0
13+ 5
13410
13+15
13420
13+25
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.4958
.5153
.5350
.5548
.5748
.5949
.6151
.6354
.6559
.6765
.6973
.7182
.7393
.7605
.7819
.8034
.8251
.8469
.8690
.8912
.9135
.9361
.9588
.9817
.0049
.0282
.0517
.0754
.0993
.1234
.1478
L1724
L1972
L2222
.2475
L2731
.2988
.3249
.3512
.3778
.4047
.4319
.4594
.4871
.5153
.5437
.5725
.6018
.6316
.6618
.6924
L7235
.7550
.7869
.8193
.8522
.8856
.9194
.9538
.9888
.0243
.0604
.0972
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.82
.84
.86
.88
.90
.92
.93
.95
.97
.99
.02
.04
.06
.08
.10
.13
.15
.17
.20
.22
.25
.27
.30
.33
.36
.38
.41
.44
.47
.50
.54
.57
.60
.64
.67
.71
.74
.78
.82
.86
.90
.95
.99
.04
.08
.13
.18
.25
.32
.39
.45
.51
.57
.64
.70
L7
.84
.92
.99
.08
.16
.25
.34
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13+30
13+35
13+40
13+45
13+50
13+55
14+ 0
144+ 5
14410
14+15
14420
14+25
14+30
14+35
14+40
14445
14+50
14+55
15+ 0
15+ 5
15+10
15415
15+20
15425
15+30
15+35
15+40
15445
15+50
15+55
16+ 0
16+ 5
16+10
16+15
16+20
16425
16+30
16+35
16440
16+45
16+50
16+55
17+ 0
17+ 5
17410
17+15
17420
17+25
17+30
17+35
17440
17+45
17+50
17+55
18+ 0
18+ 5
18410
18+15
18420
18425
18+30
18+35
18440
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.1346
L1727
.2115
L2511
.2915
.3327
.3749
.4180
L4622
.5076
.5542
.6020
.6512
.7019
.7541
.8080
.8638
.9216
.9817
.0442
.1096
.1781
.2504
.3257
.3991
L4715
.5480
.6314
L7259
.8383
.9952
.3014
.0688
.7661
.1383
.3899
.5852
L7421
.8743
.9862
.0821
.1637
.2360
.3048
.3665
L4212
.4674
.5112
.5530
.5930
.6315
.6685
.7042
.7388
L7723
.8048
.8362
.8667
.8963
.9252
.9534
.9809
.0079
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.43
.53
.64
.75
.87
.99
.12
.26
.42
.59
77
.95
.15
.35
.58
.83
.10
.39
.73
.08
.50
.95
.49
.94
.66
.51
11
.10
.73
.32
17
.46
111.
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.05
.53
.36
.78
.19
.25
.92
.84
.50
.00
.95
.95
.71
.36
.07
.81
.58
.37
.19
.02
.86
72
.57
.43
.30
.19
.09
.00
.91

42
25
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18+45
18+50
18+55
19+ 0
19+ 5
19+10
19+15
19+20
19425
19+30
19+35
19+40
19+45
19+50
19+55
20+ 0
20+ 5
20+10
20415
20+20
20425
20+30
20435
20+40
20445
20+50
20455
21+ 0
21+ 5
21+10
21415
21+20
21425
21+30
21435
21+40
21445
21+50
21+55
22+ 0
22+ 5
22410
22+15
22420
22+25
22430
22+35
22440
22+45
22450
22+55
23+ 0
23+ 5
23+10
23+15
23420
23+25
23+30
23+35
23+40
23+45
23+50
23+55
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.0342
.0600
.0853
.1101
.1345
.1584
.1819
.2050
L2278
.2501
L2721
.2938
.3152
.3362
.3570
L3775
L3977
L4176
.4373
.4567
.4759
.4948
.5136
.5321
.5504
.5685
.5864
.6041
.6216
.6389
.6561
.6730
.6898
.7065
L7230
.7393
.7555
L7715
.7874
.8032
.8188
.8342
.8496
.8648
.8799
.8949
.9097
.9244
.9390
.9535
.9679
.9822
.9964
.0104
.0244
.0382
.0520
.0657
.0793
.0927
.1061
.1194
.1326
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.83
.75
.67
.60
.54
.47
.41
.36
.30
.25
.20
.15
.10
.06
.01
.97
.93
.89
.86
.82
.79
.75
L2
.69
.66
.63
.60
.57
.54
.52
.49
.47
.44
.42
.39
.37
.35
.33
.31
.29
.27
.25
.23
.21
.19
.17
.16
.14
.12
.10
.09
.07
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.04
.03
.01
.00
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.97
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.94
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.92
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24+ 0 10.1457 1.91 0 \ \ \
24+ 5 10.1582 1.81 0 | | |
24+10 10.1667 1.23 0 | | |
24415 10.1714 0.68 0Q | | \
24+20 10.1745 0.45 0Q | | |
24425 10.1766 0.31 0 | | |
24430 10.1782 0.22 0 | | |
24435 10.1793 0.16 0Q | | |
24+40 10.1800 0.11 0 | | |
24445 10.1806 0.08 0 | | |
24+50 10.1810 0.05 0Q | \ \
24455 10.1812 0.04 0 | | |
25+ 0 10.1814 0.03 0Q | | |
25+ 5 10.1815 0.01 0 | | |

0 Q | | |



Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 07/01/25

e A

San Bernardino County Synthetic Unit Hydrology Method
Manual date - August 1986

Program License Serial Number 6145

APPLE VALLEY
10 YEAR UNIT HYDROGRAPH - PROPOSED CONDITION

7215Q10PUHNEW
JH
Storm Event Year = 10
Antecedent Moisture Condition = 2

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Area averaged rainfall intensity isohyetal data:

Sub-Area Duration Isohyetal
(Ac.) (hours) (In)
Rainfall data for year 10
86.10 1 0.61

Rainfall data for year 10
86.10 6 1.25

Rainfall data for year 10
86.10 24 2.16

e O R

FEAkKxxxxx Area—-averaged max loss rate, Fm **xxxxxk

SCS curve SCS curve Area Area Fp (Fig C6) Ap Fm

No. (AMCII) NO. (AMC 2) (Ac.) Fraction (In/Hr) (dec.) (In/Hr)
32.0 32.0 86.10 1.000 0.978 0.100 0.098

Area-averaged adjusted loss rate Fm (In/Hr) = 0.098

xFHRxxkK*xkkxk Area-Averaged low loss rate fraction, Yb ****kxskwsx

Area Area SCS CN SCS CN S Pervious



(Ac.) Fract (AMC2) (AMC2) Yield Fr

8.61 0.100 32.0 32.0 10.80 0.000
77.49 0.900 98.0 98.0 0.20 0.895
Area-averaged catchment yield fraction, Y = 0.805
Area-averaged low loss fraction, Yb = 0.195
User entry of time of concentration = 0.245 (hours)

B s e s e s s e 2 e e SO Lt o o e a0 o o s S SR SR A S
Watershed area = 86.10 (Ac.)

Catchment Lag time = 0.196 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 42.5170
Hydrograph baseflow = 0.00 (CFS)

Average maximum watershed loss rate(Fm) = 0.098(In/Hr)
Average low loss rate fraction (Yb) = 0.195 (decimal)
DESERT S-Graph Selected

Computed peak 5-minute rainfall = 0.289(In)

Computed peak 30-minute rainfall = 0.495(In)
Specified peak l-hour rainfall = 0.609(In)

Computed peak 3-hour rainfall = 0.946(In)

Specified peak 6-hour rainfall = 1.250(In)

Specified peak 24-hour rainfall = 2.160(In)

Rainfall depth area reduction factors:

Using a total area of 86.10(Ac.) (Ref: fig. E-4)

5-minute factor = 0.996 Adjusted rainfall = 0.288(In)
30-minute factor = 0.996 Adjusted rainfall = 0.493(In)
l-hour factor = 0.996 Adjusted rainfall = 0.607(In)
3-hour factor = 0.999 Adjusted rainfall = 0.946(In)
6-hour factor = 1.000 Adjusted rainfall = 1.250(In)
24-hour factor = 1.000 Adjusted rainfall = 2.160(In)

Unit Hydrograph
B L e

Interval 'S'" Graph Unit Hydrograph
Number Mean values ((CFS))
(K = 1041.27 (CFS))

1 3.033 31.583
2 21.011 193.442
3 52.573 322.400
4 67.989 160.527
5 76.740 91.123
6 82.508 60.056
7 86.734 44.009
8 89.821 32.136
9 92.135 24.100
10 93.998 19.394
11 95.449 15.114
12 96.603 12.013
13 97.466 8.985
14 98.040 5.979
15 98.498 4.776
16 99.008 5.307
17 99.483 4.947
18 99.775 3.041
19 100.000 2.340



Total soil rain loss = 0.37(In)
Total effective rainfall = 1.79(In)
Peak flow rate in flood hydrograph = 113.59(CFS)
A e 2 o o S
24 - HO UR STORM
Runof £ Hydrograph

Time (h+m) Volume Ac.Ft Q (CFS) 0 50.0 100.0 150.0 200.0
0+ 5 0.0005 0.08 0 | | | |
0+10 0.0042 0.54 0Q | | | |
0+15 0.0132 1.31 0 | | | |
0+20 0.0249 1.69 0Q \ \ \ \
0+25 0.0381 1.92 0 | | | |
0+30 0.0523 2.07 0O | | | |
0+35 0.0673 2.18 Q | | \ \
0+40 0.0829 2.26 0O | | | |
0+45 0.0989 2.33 0 | | | |
0+50 0.1153 2.38 Q | | | |
0+55 0.1320 2.42 Q | | | |
1+ 0 0.1490 2.46 Q | | | |
1+ 5 0.1661 2.49 0O | | | |
1+10 0.1834 2.51 Q \ \ | \
1+15 0.2009 2.53 0Q | | | |
1+20 0.2185 2.55 Q | | | |
1+25 0.2362 2.57 0O | | \ \
1+30 0.2541 2.59 Q | | | |
1+35 0.2720 2.61 0O | | | |
1+40 0.2900 2.61 Q | | | |
1+45 0.3081 2.62 0O | | | |
1+50 0.3262 2.63 Qv | | | |
1+55 0.3444 2.64 Qv | | | |
2+ 0 0.3626 2.65 QV \ \ \ \
2+ 5 0.3810 2.66 QV | | | |
2+10 0.3993 2.67 QV | | | |
2+15 0.4178 2.68 QV | \ \ \
2420 0.4363 2.69 Qv | | | |
2425 0.4549 2.70 Qv | | | |
2+30 0.4735 2.71 Qv | | | |
2+35 0.4923 2.72 Qv | | | |
2+40 0.5110 2.73 Qv | | | |
2+45 0.5299 2.74 Qv [ | | |



2+50
2+55
3+ 0
3+ 5
3410
3+15
3420
3425
3+30
3435
3440
3+45
3+50
3+55
44+ 0
4+ 5
4410
4415
4420
4425
4430
4435
4440
4445
4450
4455
5+ 0
5+ 5
5+10
5+15
5420
5+25
5430
5+35
5+40
5+45
5450
5+55
6+ 0
6+ 5
6+10
6+15
6+20
6+25
6+30
6+35
6+40
6+45
6+50
6+55
7+ 0
7+ 5
7+10
7+15
7420
7425
74+30
7+35
7+40
7+45
74+50
7+55
8+ 0
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.5488
.5678
.5869
.6060
. 6253
. 6445
.6639
.6834
.7029
L7225
L7421
.7619
L7817
.8016
.8216
.8417
.8618
.8821
.9024
.9228
.9433
.9639
.9846
.0053
.0262
.0471
.0682
.0893
.1105
.1318
.1533
.1748
.1964
.2181
.2400
.2619
.2839
.3061
.3283
.3507
L3731
.3957
.4184
L4412
.4641
.4872
.5103
.5336
.5570
.5805
.6042
. 6280
.6519
.6760
.7001
L7245
.7489
L7735
.7983
.8231
.8482
.8734
.8987

WWWWWWwWwWwWWWwWWWwWwWwWwWwWwWwWwWwWwWwwWwWwWwwWwWwWwwWwwWwWwwWwwWwwwWwWwwWwwWwWwWwWNDNDNNDNDNDNDNDNMDNDNMNDNDNDNDMNDNDMNDMDNDNDNDDNDNDNDDND

.75
.76
L7
.78
.79
.80
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.88
.89
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.93
.94
.95
.96
.98
.99
.00
.01
.03
.04
.05
.07
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.10
11
.12
.14
.15
.17
.18
.20
.21
.23
.25
.26
.28
.29
.31
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.59
.61
.63
.66
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8+ 5
8+10
8+15
8+20
8+25
8+30
8+35
8+40
8+45
8+50
8+55
9+ 0
9+ 5
9+10
9+15
9+20
9+25
9+30
9+35
9+40
9+45
9+50
9+55
10+ 0
10+ 5
10410
10+15
10420
10+25
10+30
10+35
10440
10+45
10+50
10+55
11+ 0
11+ 5
11410
11415
11+20
11425
11+30
11+35
11+40
11445
11+50
11+55
12+ 0
12+ 5
12+10
12415
12+20
12425
12+30
12+35
12440
12445
12+50
12+55
13+ 0
13+ 5
13410
13415
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.9242
.9498
.9756
.0016
.0277
.0540
.0805
L1071
.1340
.1610
.1882
.2155
L2431
.2708
.2988
.3269
.3553
.3838
L4126
.4416
.4708
.5003
.5299
.5598
.5900
.6204
.6510
.6819
L7131
.7445
L7762
.8082
.8405
.8730
.9059
.9391
.9726
.0064
.0405
.0750
.1099
.1451
.1807
.2166
.2530
.2898
.3269
.3645
.4026
.4413
.4807
.5206
.5611
.6022
.6439
.6862
L7290
L7725
.8166
.8614
.9069
.9531
.0000
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.70
.72
.75
77
.79
.82
.84
.87
.89
.92
.95
.97
.00
.03
.06
.09
.12
.15
.18
.21
.24
.27
.31
.34
.38
.41
.45
.49
.52
.56
.60
.64
.69
.73
L7
.82
.86
.91
.96
.01
.06
11
.17
.22
.28
.34
.40
.46
.53
.61
.72
.80
.89
.97
.05
.13
.22
.31
.41
.50
.60
.71
.82
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13420
13+25
13+30
13+35
13+40
13+45
13+50
13+55
14+ 0
14+ 5
14410
14+15
14+20
14425
14+30
14+35
14+40
14445
14+50
14+55
15+ 0
15+ 5
15+10
15415
15+20
15425
15+30
15+35
15+40
15445
15+50
15+55
16+ 0
16+ 5
16+10
16415
16+20
16425
16+30
16+35
16440
16+45
16+50
16+55
17+ 0
17+ 5
17410
17+15
17420
17+25
17+30
17+35
17440
17445
17+50
17+55
18+ 0
18+ 5
18410
18+15
18420
18425
18+30
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PFRPFRPRP P O0O0000000000000O0 W

.0477
.0963
.1456
.1959
L2471
.2993
.3526
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18+35
18+40
18+45
18+50
18+55
19+ 0
19+ 5
19+10
19+15
19+20
19425
19+30
19+35
19+40
19+45
19+50
19+55
20+ 0
20+ 5
20+10
20+15
20+20
20+25
20+30
20+35
20+40
20+45
20+50
20+55
21+ 0
21+ 5
21+10
21415
21+20
21+25
21+30
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21+50
21+55
22+ 0
22+ 5
22+10
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23+ 5
23+10
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23420
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.5624
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22717
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6224
6517
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1625
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2733
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3373
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3996
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23450 12.7616 2.59 Q | | |
23+55 12.7793 2.57 Q | | |
24+ 0 12.7969 2.55 Q | | |
24+ 5 12.8138 2.46 Q | | |
24+10 12.8275 1.99 0 \ \ \
24415 12.8358 1.20 0 | | |
24420 12.8414 0.81 0 | | |
24425 12.8455 0.59 0 | \ \
24+30 12.8485 0.45 0Q | | |
24435 12.8509 0.34 0 | | |
24+40 12.8527 0.26 0Q | | |
24445 12.8540 0.20 0 | | |
24450 12.8551 0.15 0 | | |
24455 12.8559 0.12 0 | | |
25+ 0 12.8565 0.09 0 | \ \
25+ 5 12.8569 0.06 0 | | |
25+10 12.8572 0.05 0 | | |
25+15 12.8575 0.04 0Q | \ |
25+20 12.8577 0.02 0 | | |

0 Q | | |

0 Q | | |

Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
Vi
V|



