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Section 1 Discretionary Permit(s)

Form 1-1 Project Information

Project Name

NPP — Lugonia at California Industrial

Project Owner Contact Name:

Brian Wong

Mailing 1330 Factory Place # 105,
Address: | Los Angeles, CA 90013

E-mail Address: brian.wong@northpalisade.com | Telephone: | 310-242-1612

Permit/Application Number(s):

Tract/Parcel Map Number(s):

Additional Information/
Comments:

Description of Project:

This project is a new development of an industrial facility located at the southwest corner of
Lugonia Avenue and California Street, Redlands, California. Proposed industrial building
footprint is approximately 357,610 square feet on approximately 16 acres (698,864 square
feet) of developed land. The new development is expected to have 14.32 acres of
impervious land, about 89 percent, and 1.72 acres of pervious land, about 11 percent,
totaling to approximately 16 acres.

Post-development surface runoff will be collected by catch basins and conveyed to the
onsite underground infiltration system, which is sized to capture the WQMP DCV, on the
west side of the project site. Catch basin filters will be added to each of the site’s storm drain
catch basins as a pre-treatment unit in addition to the CDS unit (Continuous Deflective
System) that is sized based on treatment flow from the site. Once the infiltration system
reaches WQMP DCV it will overflow and discharge into an existing lateral at the northwest
property corner along Lugonia Avenue. Ultimately, runoff will be conveyed to the Mission
Channel, Santa Ana River, and Prado Flood Control Basin.

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

2.1 Project Information

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

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

Project Description

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

described herein.

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

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

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

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

Form 2.1-1 Description of Proposed Project

1 Development Category (Select all that apply):

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

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

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

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

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

25 percent or more

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

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

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

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

jurisdiction on specific requirements.

2 Project Area (ft2): | 698,864

3 Number of Dwelling Units:

4

SIC Code:

4213-4215, 4225

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.

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

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

Describe the ownership/management of all portions of the project and site. State whether any infrastructure
will transfer to public agencies (City, County, Caltrans, etc.) after project completion. State if a homeowners or
property owners association will be formed and be responsible for the long-term maintenance of project
stormwater facilities. Describe any lot-level stormwater features that will be the responsibility of individual
property owners.

Form 2.2-1 Property Ownership/Management

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

The property is being developed by CRP-NPP Redlands Industrial Owner, LLC. CRP-NPP Redlands Industrial Owner, LLC will be the
entity responsible for long term maintenance of project stormwater facilities throughout the site.

Ownership/Management: CRP-NPP Redlands Industrial Owner, LLC
Address: 1330 Factory Place # 105, Los Angeles, CA 90013

Contact Person: Brian Wong

Phone: 310-242-1612

Email: brian.wong@northpalisade.com

No infrastructure will be transferred to the City of Redlands or County of San Bernardino after project completion.

2-3
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2.3 Potential Stormwater Pollutants

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

Form 2.3-1 Pollutants of Concern

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

Pathogens are typically caused by the transport of animal or human
fecal wastes from the watershed. Expected Pathogens may come from
stray animals. There does not appear to be a homelss population in this

area that would contribute.
N[ Primary sources of nutrients in urban runoff are fertilizers and eroded
soils. Landscaped areas and planters may contribute.

Pathogens (Bacterial / Virus) EX N[]

Nutrients - Phosphorous EX

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

Nutrients - Nitrogen .
soils.

Noxious aquatic plants are typically from animals or vehicle transport

N[ that grow aggressively, multiply quickly without natural controls
(native herbivores, soil chemistry, etc.), and adversely affect native

habitats. Growth in landscaped area and planters may contribute.

Noxious Aquatic Plants EX

. Sediments are solid materials that are eroded from the land surface.
Sediment EX N[]
Unvegetated areas on slopes and landscape planters could be a source.

The primary source of metal pollution in stormwater is typically
commercially available metals and metal products, as well as emissions
EX N[ from brake pad and tire tread wear associated with driving.

Neighboring freeway will contribute with daily trucks, cars, and

mechanical equipment traveling passed the site.
Primary sources of oil and grease are petroleum hydrocarbon products,
motor products from leaking vehicles, esters, oils, fats, waxes, and high
molecular-weight fatty acids. Source may come from daily trucks, cars
and mechanical equipment traffic.

Trash (such as paper, plastic, polystyrene packing foam, and aluminum
materials) and biodegradable organic matter (such as leaves, grass
cuttings, and food waste) are general waste from human or animals.
Source may come from day-to-day operations and maintenance.

Oil and Grease

Trash/Debris

Pesticides and herbicides can be washed off urban landscapes during

Pesticides / Herbicides
storm events. Source may come from landscaped areas and planters.

Sources of organic compounds may include waste handling areas and
Organic Compounds vehicle or landscape maintenance areas. Source may come from onsite
trash enclosure areas.

Other:

Other:

Other:

Other:
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2.4 Water Quality Credits (N/A)

A water quality credit program is applicable for certain types of development projects if it is not feasible to meet
the requirements for on-site LID. Proponents for eligible projects, as described below, can apply for water
quality credits that would reduce project obligations for selecting and sizing other treatment BMP or
participating in other alternative compliance programs. Refer to Section 6.2 in the TGD for WQMP to
determine if water quality credits are applicable for the project.
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Form 2.4-1 Water Quality Credits

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

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

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

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

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

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

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

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

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

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

Description of Water Quality
Credit Eligibility (if applicable)

3-6
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Section 3  Site and Watershed Description

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

Then complete Forms 3.2 and 3.3 for each DA on the project site. If the project has more than one
drainage area for stormwater management, then complete additional versions of
these forms for each DA / outlet.

Form 3-1 Site Location and Hydrologic Features

Site coordinates take GPS
measurement at approximate Latitude 34° 04'08"N Longitude 117°13'38.8"W
center of site

Thomas Bros Map page
644

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

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

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

Outlet 1

4

DA1DMAA

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

Runoff from the northeast carpark, north carpark, northerly roof drain and northwest carpark will be
caught by CB #3 (Catch Basin) and flow south to the underground infiltration system. Runoff from the
northeast roof drain and car park will be caught by CB#2 and will flow north to the infiltration system.
Runoff from the southeast roof drain and carpark will be caught by CB #1 and flow north. Runoff from
the southerly carpark and southwest roof drain and car park will be caught by CB #4 and flow north to
DA1 DMA Ato Outlet 1 | the underground infiltration system. Runoff from the southwest truck dock and roof drain, as well as
northwest truck dock and roof drains will be caught by CB #5 and CB #6 respectively and flow to the
underground infiltration system. Once the Underground infiltration system reaches WQMP DCV it will
then overflow into the 36-inch outlet pipe and discharge into the existing lateral at the northwest
corner of property.

DA1 DMAB to Outlet 1 N/A

DA2 to Outlet 2

3-7
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1

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

DMA A

DMA B

DMAC

DMAD

1 DMA drainage area (ft2)

698,864

N/A

N/A

N/A

2 Existing site impervious area (ft2)

625,498

N/A

N/A

N/A

3 . -,

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

N/A

N/A

N/A

4 . .

Hydrologic soil group Refer to Watershed
Mapping Tool —
http://permitrack.sbcounty.qgov/wap,

3 Longest flowpath length (ft)

1,127

6 Longest flowpath slope (ft/ft)

0.010

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

Commercial

8 Pre-developed pervious area condition:

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

Receiving waters

Refer to Watershed Mapping Tool -
http://permitrack.sbcounty.qov/wap/
See ‘Drainage Facilities” link at this website

Lugonia Ave Storm Drain, Mission Channel; Santa Ana Reach 5, 4, 3, Prado
Control basin; Santa Ana River Reach 2 and 1; and Pacific Ocean.

Applicable TMDLs
Refer to Local Implementation Plan

303(d) List:

Santa Ana River Reach 3: TMDL still required.
Santa Ana River Reach 2: TMDL still required.
Prado Flood Control Basin: TMDL still required.

303(d) listed impairments

Refer to Local Implementation Plan and Watershed
Mapping Tool -
http://permitrack.sbcounty.qov/wap/ and State
Water Resources Control Board website —

http://www.waterboards.ca.gov/santaana/water _iss

ues/programs/tmdl/index.shtml

Santa Ana River Reach 3.

Environmentally Sensitive Areas (ESA)
Refer to Watershed Mapping Tool —
http://permitrack.sbcounty.qgov/wap,

Unlined Downstream Water Bodies
Refer to Watershed Mapping Tool —
http://permitrack.sbcounty.qgov/wap,

Santa Ana River

Hydrologic Conditions of Concern

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

|:|No

Watershed—based BMP included in a RWQCB
approved WAP

|:| Yes Attach verification of regional BMP evaluation criteria in WAP
* More Effective than On-site LID
* Remaining Capacity for Project DCV
* Upstream of any Water of the US
* Operational at Project Completion
Long-Term Maintenance Plan
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Water Quality Management Plan (WQMP)

Section4 Best Management Practices (BMP)

4.1 Source Control BMP

4.1.1 Pollution Prevention

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

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

N1

Education of Property Owners, Tenants
and Occupants on Stormwater BMPs

[

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 the project.

N2

Activity Restrictions

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

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

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

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

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

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

N3

Landscape Management BMPs

Site design aand Landscape Planing BMP SD-10 will be implemented. A landscape
architect will provide design plans for the on-site landscaping and irrigation system. The
design shall incorporate the use of native and drought tolerant trees and shrubs
throughout the project site.

N4

BMP Maintenance

Property owners shall maintain the designated on-site BMP areas, see Section 5 for self
inspection and maintenance form

N5

Title 22 CCR Compliance
(How development will comply)

Title 22 CCR does not apply to the proposed development: industrial warehouses.
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Water Quality Management Plan (WQMP)

Form 4.1-1 Non-Structural Source Control BMPs

Local Water Quality Ordinances will be addressed by implementation of stormwater
|Z| |:| BMPs: catch basin filters, hydrodynamic seperators, and underground infiltration
system.

Local Water Quality Ordinances

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 to SC-11. The spill contingency plan shall identify

Spill Contingency Plan responsible personnel in the event of a spill, an action item list identifying how the spill
should be contained and 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. A spill contingency outline to follow is included in Appendix F.

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

Hazardous Materials Disclosure No hazardous materials are planned to be stored or used at this site.
Compliance
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Water Quality Management Plan (WQMP)

Form 4.1-1 Non-Structural Source Control BMPs

Check One
Identifier Name Describe BMP Implementation OR,
Included N.Ot if not applicable, state reason
Applicable
|z| D Underground fire protection service and fire sprinklers will be provided per the uniform
N10 Uniform Fire Code Implementation fire code and the requirements of the County of San Bernardino Fire Department.

Trash storage areas will be designed to have adjacent areas drain away from the trash
storage areas. The trash storage areas shall be inspected and maintained on a monthly

|z| D basis. Collection of trash from the trash storage areas shall occur on a regular basis to

N11 Litter/Debris Control Program 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.

The following requirements shall be stated in the owners lease terms; an Employee
Training/Education program shall be provided annually to help educate employees
about storm water quality management and practices that help prevent storm water
N12 Employee Training |Z| |:| pollution. Documentation of such training/education program implementation shall be
kept by the owner for a minimum of ten years. Sample education materials have been
provided in Attachment C. Additional educational materials can be obtained from the

City of Fontana or the County of San Bernardino storm water program.

The development will have loading docks. The loading docks shall be inspected on a
weekly basis to help ensure that any trash and debris are collected prior to being
|z| D washed into the underground storm drain system. All stormwater runoff from the
N13 Housekeeping of Loading Docks loading dock areas will be collected by the underground infiltration system prior to
conveyance to the public storm drain system. Documentation of such

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

The onsite catch basins shall be inspected on a quarterly basis. Inspection of the on-site
catch basins shall consist of visual inspection of any sediment, trash or debris collected
N14 Catch Basin Inspection Program |X| |:| 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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Water Quality Management Plan (WQMP)

Vacuum Sweeping of Private Streets and

The on-site parking lots, drive aisles, and loading dock areas shall be swept on a monthly
basis. Documentation of such sweeping shall be kept by the owner in perpetuity.

N15 .
Parking Lots Frequency of sweeping shall be adjusted as needed to maintain a clean site.
N16 Other Non-structural Measures for Public Not Applicable
Agency Projects
. . General construction permit "SWRCB Orders No. 2009-009-DWQ as amended by Order
N17 Comply with all other applicable NPDES

permits

2010-0014-DWQ"
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Water Quality Management Plan (WQMP)

Form 4.1-2 Structural Source Control BMPs

Check One . .
dentifier Name Describe BMP Implementation OR,
Included N.Ot If not applicable, state reason
Applicable
The on-site storm drain catch basins shall be stenciled with the phrase “Drains to
Provide storm drain system stencilling and signage K [] River” or other approved language. The signage shall be inspected on an annual
S1 (CASQA New Development BMP Handbook SD-13) basis. Missing or faded signage shall be replaced. Documentation of such
inspection/maintenance shall be kept by the owner in perpetuity.
2 aDrees;Er;jrrmsdcuclr;sgrou”cit?;;ig:)rror(’jnjctteigzl(sgz;anAe Il X No outdoor material storage areas are proposed for this site.
New Development BMP Handbook SD-34)
Trash storage areas will be designed to have adjacent areas drain away from the
trash storage areas as well as have a permanent roof over them. The trash storage
Design and construct trash and waste storage areas shall be inspected and maintained on a monthly basis. Collection of trash
3 areas to reduce pollution introduction (CASQA X Il 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.
o The landscape architect will provide design plans for the on-site irrigation system.
;J:iger?jl\c/:/z:;rlrcrcl)gr1ast;_cr)\r/1a?i/§rtfTriag;tl?:gist:zﬁ:rs, and The irrigation system shall be inspected on a monthly basis to ensure proper
sa source control (Statewide Model Landscape X Il operation. Any broken sprinkler heads shall be repaired immediately to ensure
Ordinance; CASQA New Development BMP that the system continues to operate efficiently. Documentation of such
Handbook SD-12) inspection/maintenance shall be kept by the owner in perpetuity.
The landscape architect will provide design plans for the on-site landscaping and
Finish grade of landscaped areas at a minimum of < n irrigation system. The design shall incorporate a finish grade of landscaping areas
S5 1-2 inches below top of curb, sidewalk, or at a minimum of 1-2 inches below top of curb, sidewalk, or pavement throughout
pavement the project site.
6 Z:;tizzttiiﬁFEESAEnQicS:\:n;LSVZT:p:Z:Ld:;Eergy ] X No designed slope and channel are planned for this site.
Handbook SD-10)
57 Covered dock areas (CASQA New Development [l ( No covered dock areas are planned for this site.

BMP Handbook SD-31)
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Water Quality Management Plan (WQMP)

Form 4.1-2 Structural Source Control BMPs

Identifier

Check One

Included

Not
Applicable

Describe BMP Implementation OR,
If not applicable, state reason

Covered maintenance bays with spill containment
plans (CASQA New Development BMP Handbook
SD-31)

O

X

No maintenance bays are planned for this site.

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

O

X

No vehicle wash areas are planned for this site.

Covered outdoor processing areas (CASQA New
Development BMP Handbook SD-36)

No outdoor processing areas are planned for this site.

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

No equipment wash areas are planned for this site.

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

No fueling planned for this site.

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

No hillside landscaping planned in this area.

Wash water control for food preparation areas

Food preparation is not planned for this site.

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

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

4.1.2 Preventative LID Site Design Practices

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

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

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

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

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

Form 4.1-3 Preventative LID Site Design Practices Checklist

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

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

Minimize impervious areas: Yes |:| No |Z

Explanation: The developer has chosen to maximize the building and parking footprint. An underground infiltration system is
sized accordingly to mitigate peak stormwater runoff from the proposed development.

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

Explanation: The entire development is designed to drain to the underground infiltration system thereby maximizing the
natural infiltration capacity.

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

Explanation: The development will preserve the existing northwesterly drainage pattern. Post-development runoff will drain
to an on-site underground infiltration system. The proposed storm drain and underground infiltration system will lengthen the
time of concentration thus mimicing the existing conditions.

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

Explanation: All impervious areas are designed to direct runoff to the catch basins, hydrodynamic separators, and underground
infiltration system.

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

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

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

Explanation: All landscape areas will be vegetated for stabilization. Landscape areas may also provide an area for stormwater
infiltration.

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

Explanation: Compaction of the soils in the proposed infiltration system’s footprint will be minimized during construction.

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes [ ] No [X]
Explanation: The proposed site plan does not allow vegetated drainage swales to be incorporated into drainage facilities.
Runoff will be routed to on-site hydrodynamic seperators and an underground infiltration system.




Water Quality Management Plan (WQMP)

4.2 Project Performance Criteria

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

DA / outlet.

Methods applied in the following forms include:

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

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

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

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

1 Project area DA 1 (ft2): 2 Imperviousness after applying preventative 3 Runoff Coefficient (Rc): 0.72
698,864 site design practices (Imp%): 0.89 Rc = 0.858(Imp%)"3-0.78(Imp%)"*+0.774(Imp%)+0.04

4 Determine 1-hour rainfall depth for a 2-year return period Pyy-1n (in): 0.472 http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca pfds.html

5 I .
Compute Ps, Mean 6-hr Precipitation (inches): 0.699
Ps = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

6 Drawdown Rate

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

7 Compute design capture volume, DCV (ft3): 57,523

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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Water Quality Management Plan (WQMP)

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

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

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

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

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

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

Condition

Runoff Volume (ft3)

Time of Concentration (min)

Peak Runoff (cfs)

Pre-developed

11,610
Form 4.2-3 Item 12

2 102

Form 4.2-4 Item 13

311

Form 4.2-5 Item 10

Post-developed

Difference

4 1610

Form 4.2-3 Item 13

Item 4 —Item 1

> 75

Form 4.2-4 Item 14

Item 2 —Item 5

6 0.5

Form 4.2-5 Item 14

Item 6 — Item 3

Difference

(as % of pre-developed)

100

Item 7 / Item 1

11 926

Item 8/ Item 2

120

Item 9/ Item 3
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Water Quality Management Plan (WQMP)

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

Weighted Curve Number
Determination for:
Pre-developed DA

DMA A

DMA B DMAC DMAD DMAE

DMAF DMA G

1a Land Cover type

Commercial

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

N/A N/A

2a Hydrologic Soil Group (HSG)

B

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

N/A N/A

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

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

N/A N/A

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

Weighted Curve Number
Determination for:
Post-developed DA

DMA A

1b Land Cover type

Commercial

2b Hydrologic Soil Group (HSG)

B

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

5 Pre-Developed area-weighted CN: 56

7 Pre-developed soil storage capacity, S (in): 7.86
S=(1000/ Item 5) - 10

9 Initial abstraction, I, (in): 1.57
la=0.2 *Item 7

6 Post-Developed area-weighted CN: 56

8 Post-developed soil storage capacity, S (in): 7.86
S=(1000/ Item 6) - 10

10 Initial abstraction, I, (in): 1.57
la=0.2 * Item 8

11 Precipitation for 2 yr, 24 hr storm (in): 2.05
Go to: http://hdsc.nws.noaa.qov/hdsc/pfds/sa/sca_pfds.html

12 Pre-developed Volume (ft3): 1,610
Vore =(1/ 12) * (Item sum of Item 3) * [(Item 11 — ltem 9)"2 / ((Item 11 — Item 9 + Item 7)

13 Post-developed Volume (ft3): 1,610
Viore =(1 / 12) * (Item sum of Item 3) * [(Item 11 — Item 10)"2 / ((Item 11 — Item 10 + Item 8)

14 Volume Reduction needed to meet HCOC Requirement, (ft3): 0

Vicoc = (Item 13 * 0.95) — Item 12
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Water Quality Management Plan (WQMP)

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

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

form below)

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

DMA
DMA A B DMA C DMAD DMA A DMA B DMAC DMAD

1 ength of flowpath (ft) Use Form 3-2 1,127 N/A | N/A | N/A 1,641 N/A | NJA | N/A

Item 5 for pre-developed condition

Variables

1.6 N/A | N/A N/A 15.1 N/A N/A N/A

2 Change in elevation (ft)

3 Slope (ft/ft), 5, = item 2/ Item 1 N/A | N/A N/A 0009 N/A | N/A N/A

Commercial | N/A N/A N/A Commercial N/A N/A N/A

4 Land cover

3 |nitial DMA Time of Concentration . N/A N/A N/A 7.5 N/A N/A N/A
(min) Appendix C-1 of the TGD for WQMP

6 Length of conveyance from DMA

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

N/A | N/A N/A

7 Cross-sectional area of channel (ft2)

8 Wetted perimeter of channel (ft) N/A N/A N/A

N/A N/A N/A

? Manning’s roughness of channel (n)

10 Channel flow velocity (ft/sec) N/A N/A N/A

Vios = (1.49 / Item 9) * (Item 7/Item 8)"0¢7
* (Item 3)"0°

1 T ravel time to outlet (min) N/A N/A N/A
T:=Item 6 / (Item 10 * 60)

12 1 tal time of concentration (min) N/A N/A N/A
Tc=Item5 +Item 11

13 Pre-developed time of concentration (min): 10.2  Minimum of Item 12 pre-developed DMA

14 Post-developed time of concentration (min): 7.5  Minimum of Item 12 post-developed DMA

15 Additional time of concentration needed to meet HCOC requirement (min): 2.19 Tcucoc = (Item 13 * 0.95) — Item 14
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Water Quality Management Plan (WQMP)

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

Compute peak runoff for pre- and post-developed conditions

Variables

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

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

DMA A

DMA B

DMAC | DMAA | DMAB | DMAC

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

0.17

N/A

N/A 0.125 N/A N/A

2 Drainage Area of each DMA (Acres)

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

16.04

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 waQmMP

> Maximum loss rate (in/hr)

m=Item 3 * Item 4

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

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

N/A

N/A 0.45 N/A N/A

7 Time of concentration adjustment factor for other DMA to

site discharge point

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)

DMA A

N/A

N/A | o | NJA | N/A

DMA B

n/a

N/A | N/A | na N/A

DMA C

N/A

n/a N/A n/a

N/A

8 Pre-developed Q; at T. for DMA A: 1.1

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

3 Pre-developed Q, at Tc for DMA B: N/A

Qp = Item 6pmag + [Item 6pman * (Item 1omas - Item
Soman)/(Item 1pmaa - Item 5pmaa) * Item 7omas/] +
[Item 6pmac * (Item 1pmas - Item Spmac)/(Item 1pmac
- Item 5pmac)* Item 7pmasys]

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

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

0 Peak runoff from pre-developed condition confluence analysis (cfs):

1.1 Maximum of Item

8, 9, and 10 (including additional forms as needed)

11 Post-developed Q; at T. for DMA A:  0.45

Same as Item 8 for post-developed values

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

Same as Item 9 for post-developed values

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

Same as Item 10 for post-developed values

4 Peak runoff from post-developed condition confluence analysis (cfs):

needed)

0.45 Maximum of Item 11, 12, and 13 (including additional forms as

> Peak runoff reduction needed to meet HCOC Requirement (cfs):

0 Qpheoc = (Item 14 * 0.95) — Item 10
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Water Quality Management Plan (WQMP)

4.3 Project Conformance Analysis

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

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

= Harvested and Use (Form 4.3-4) or

= Biotreatment (Form 4.3-5).

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

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

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

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

If the combination of LID HSC, retention and infiltration, and harvest and use BMPs are unable to mitigate the
entire DCV, then biotreatment BMPs may be implemented by the project proponent. If biotreatment BMPs are
used, then they must be sized to provide sufficient capacity for effective treatment of the remainder of the
volume-based performance criteria that cannot be achieved with LID BMPs (TGD for WQMP Section 5.4.4.2).
Under no circumstances shall any portion of the DCV be released from the site without effective
mitigation and/or treatment.
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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 [ ] No [X]
(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):
The location is less than 50 feet away from slopes steeper than 15 percent
The location is less than eight feet from building foundations or an alternative setback.
A study certified by a geotechnical professional or an available watershed study determines that stormwater infiltration
would result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

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

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

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

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

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

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

routing runoff from impervious to pervious areas), excluding | pa DMA DA DMA BMP Type

impervious areas planned for routing to on-lot infiltration BMP Type BMP Type (Use additional forms
BMP: Yes[_] No[X] Ifyes, complete items 2-5; If no, for more BMPs)
proceed to Item 6

2 Total impervious area draining to pervious area (ft2)

3., . L . .
Ratio of pervious area receiving runoff to impervious area

4 . . . .
Retention volume achieved from impervious area

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

5 . . . . . .
Sum of retention volume achieved from impervious area dispersion (ft3): Vretention =Sum of Item 4 for all BMPs

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

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

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

7 Ponding surface area (ft2)

8 Ponding depth (ft)

3 Surface area of amended soil/gravel (ft?)

10 Average depth of amended soil/gravel (ft)

u Average porosity of amended soil/gravel

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

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

DA  DMA
DA DMA DA DMA BMP Type

brown, or blue roofs): Yes [_] No [X] BMP Type BMP Type (Use additional forms
If yes, complete Items 15-20. If no, proceed to Item 21 for more BMPs)

4 Implementation of evapotranspiration BMP (green,

3 Rooftop area planned for ET BMP (ft2)

16 Average wet season ET demand (in/day)

Use local values, typical ~ 0.1

17

Daily ET demand (ft3/day)
Item 15 * (Item 16 / 12)

8 Drawdown time (hrs)

Copy Item 6 in Form 4.2-1
19

Retention Volume (ft3)
Vretention = Item 17 * (Item 18 / 24)

20

Runoff volume retention from evapotranspiration BMPs (ft3): Vretention =Sum of Item 19 for all BMIPs

1 Implementation of Street Trees: Yes [ | No [X DA DMA DA DMA BMP Type
BMP Type BMP Type (Use additional forms
for more BMPs)

If yes, complete Items 22-25. If no, proceed to Item 26

22 Number of Street Trees

3 . . )
Average canopy cover over impervious area (ft?)

24 Runoff volume retention from street trees (ft3)

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

25

Runoff volume retention from street tree BMPs (ft3): Vretention = Sum of Item 24 for all BMPs

6 Implementation of residential rain barrel/cisterns: Yes[ | | DA DMA DA DMA BMP Type
BMP Type BMP Type (Use additional forms
for more BMPs)

No & If yes, complete Items 27-29; If no, proceed to Item 30

27 Number of rain barrels/cisterns

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

Vietention = Item 27 * 3

29 Runoff volume retention from residential rain barrels/Cisterns (ft3): 0 Vietention =Sum of Item 28 for all BMPs
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4.3.2 Infiltration BMPs

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

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

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

1 Remaining LID DCV not met by site design HSC BMP (ft3):

57,523  Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30

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

DA1 DMA1
BMP Type ug

DA DMA
BMP Type

DA DMA
BMP Type

(Use additional forms
for more BMPs)

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

N/A

3, . .
Infiltration safety factor See TGD Section 5.4.2 and Appendix D

N/A

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

N/A

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

N/A

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

N/A

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

N/A

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

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

N/A

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

N/A

N/A

N/A

10 Amended soil porosity

N/A

N/A

N/A

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

N/A

N/A

N/A

2 Gravel porosity

N/A

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))]

N/A

0

N/A

N/A

N/A

N/A

> Underground Retention Volume (ft3) Volume determined using

manufacturer’s specifications and calculations

57,523
(See Attachment B)

N/A

N/A

16

Total Retention Volume from LID Infiltration BMPs: 57,523 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

7 Fraction of DCV achieved with infiltration BMP: 100.0% Retention% = Item 16 / Form 4.2-1 Item 7

18

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

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

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

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

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

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

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

DA DMA
BMP Type(s) Compute runoff volume retention from proposed DA DMA DA DMA BMP Type

harvest and use BMP (Select BMPs from Table 5-4 of the TGD for L.
WQMP) - Use additional forms for more BMPs BMP Type BMP Type (Use additional forms
for more BMPs)

2 pescribe cistern or runoff detention facility N/A N/A N/A

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

cistern

4 Landscaped area planned for use of harvested stormwater
(ft?)

N/A N/A N/A

3 Average wet season daily irrigation demand (in/day) N/A N/A N/A

Use local values, typical ~ 0.1 in/day

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

7 Drawdown time (hrs) Copy Item 6 from Form 4.2-1 N/A N/A N/A

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

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

Is the full DCV retained with a combination of LID HSC, retention and infiltration, and harvest & use BMPs? Yes |Z No |:|
If yes, demonstrate conformance using Form 4.3-10. If no, then re-evaluate combinations of all LID BMP and optimize their implementation
such that the maximum portion of the DCV is retained on-site (using a single BMP type or combination of BMP types). If the full DCV cannot
be mitigated after this optimization process, proceed to Section 4.3.4.
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4.3.4 Biotreatment BMP (N/A)

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

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

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

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

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

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

infiltration, or harvest and use BMP for potential
biotreatment (ft3): 0 Form 4.2-1 item 7 - Form 4.3-2 Item
30— Form 4.3-3 Item 16- Form 4.3-4 Item 9

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

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

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

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

biotreatment BMP (ft3): 0 Form 4.3-6 implementation of volume based biotreatment | sizing flow based biotreatment BMP:
Item 15 + Form 4.3-7 Item 13 BMP (ft3): O Item 1—Item 3 0% 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 4.3-6 Volume Based Biotreatment (DA 1) —
Bioretention and Planter Boxes with Underdrains

DA DMA

DA DMA DA DMA BMP Type

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

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

1 Pollutants addressed with BMP  List all pollutant of concern that

will be effectively reduced through specific Unit Operations and N/A N/A

Processes described in Table 5-5 of the TGD for WQMP

2 Amended soil infiltration rate Typical ~ 5.0 N/A N/A

3 Amended soil infiltration safety factor Typical ~ 2.0 N/A N/A

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

5 ponded water drawdown time (hr) Copy item 6 from Form 4.2-1 N/A N/A

6 Maximum ponding depth (ft) see Table 5-6 of the TGD for WQMP N/A N/A
for reference to BMP design details

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

8 Amended soil surface area (ft2) N/A N/A

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

reference to BMP design details

10 Amended soil porosity, n N/A N/A

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

2 Gravel porosity, n N/A N/A

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

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

15

Total biotreated volume from bioretention and/or planter box with underdrains BMP: 0

Sum of Item 14 for all volume-based BMPs included in this form
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Form 4.3-7 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 waQmp

N/A

N/A

2 Bottom width (ft)

N/A

N/A

3 Bottom length (ft)

N/A

N/A

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

N/A

N/A

3 Side slope (ft/ft)

N/A

N/A

6 Depth of storage (ft)

N/A

N/A

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

N/A

N/A

8 Storage volume (ft3) For BMP with a forebay, ensure fraction of
total storage is within ranges specified in BMP specific fact sheets, see
Table 5-6 of the TGD for WQMP for reference to BMP design details

V =Item 6 / 3 * [Item 4 + Item 7 + (Item 4 * Item 7)70.5]

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

N/A

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

N/A

1 Duration of design storm event (hrs)

N/A

2 Biotreated Volume (ft3)
Vbiotreated = (It€m Sforebay + Item 8pasin) +( Item 10 * Item 11 * 3600)

N/A

13

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

Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention : 0
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Form 4.3-8 Flow Based Biotreatment (DA 1)

DA DMA

DA DMA DA DMA BMP Type

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

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

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

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 (ft2)
A= (Item 5 * [tem 2) + (Item 6 * Item 2"?)

8 Water quality flow velocity (ft/sec)
V= Form4.3-5Item 6 /Item 7

? 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 (ft2)
SAiop = (Item 5 + (2 * Item 2 * [tem 6)) * Item 10
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4.3.5 Conformance Summary

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

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

1

Total LID DCV for the Project DA-1 (ft3): 57,523 Copy Item 7 in Form 4.2-1

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

3 On-site retention with LID infiltration BMP (ft3): 57,523 Copy Item 16 in Form 4.3-3

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

5

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

6

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

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

¢ Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP: Yes |Z| No |:|

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

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

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

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

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

8

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

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

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

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

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

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

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

Form 4.3-10 Hydromodification Control BMPs (DA 1)

. On-site retention with site design hydrologic source control, infiltration, and
1 Volume reduction needed for HCOC gnhy &

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

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

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

3 .
Remaining volume for HCOC (ft3): 0 Existing downstream BMP may be used to demonstrate additional volume capture (if so,

volume capture (ft3): 0 /tem 1—Item 2 | attach to this WQMP a hydrologic analysis showing how the additional volume would be retained
during a 2-yr storm event for the regional watershed)

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

hydromodification |:| Attach in-stream control BMP selection and evaluation to this WQMP

6 Is Form 4.2-2 Item 11 less than or equal to 5%: Yes[ | No []
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:
. Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site
or off-site retention BMP [_]
BMP upstream of a waterbody segment with a potential HCOC may be used to demonstrate increased time of concentration through
hydrograph attenuation (if so, show that the hydraulic residence time provided in BMP for a 2-year storm event is equal or greater
than the addition time of concentration requirement in Form 4.2-4 Item 15)

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 [_]

Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromodification, in a plan approved and signed by a licensed engineer in the State of California [_]

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

BMPs upstream of a waterbody segment with a potential HCOC may be used to demonstrate additional peak runoff reduction
through hydrograph attenuation (if so, attach to this WQMP, a hydrograph analysis showing how the peak runoff would be reduced
during a 2-yr storm event)

Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromodification, in a plan approved and signed by a licensed engineer in the State of California [_]
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4.4 Alternative Compliance Plan (if applicable)

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

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

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

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

Depending upon the proposed alternative compliance plan, approval by the executive officer may or may not be
required (see Section 6 of the TGD for WQMP).
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Section 5 Inspection and Maintenance Responsibility

for Post Construction BMP

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

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

BMP Reponsible Inspection/ Maintenance Minimum Frequency
Party(s) Activities Required of Activities
- Inspect/maintain underground infiltration
systems
- Isolator row for collected trash, sediments
and/or debris. Remove trash, sediments and .
. . . Bi-monthly and
debris by jet-vac and pump and dispose of trash, .
Underground . . Prior to storm
. sediments and debris in a legal manner
Infiltration Owner event and 48
System - Inspect system for standing water. If system hours after storm
has standing water, perform re-inspection within has passed
48 hours. If system still has standing water then
the system shall be jet-vacuumed and pumped
and removed debris shall be disposed of in a
legal manner
Loading Dock and . .
g‘ -Sweep loading dock, parking lot, and truck Monthly or as
Parking Lot Owner
. courts needed
Sweeping
- Inspect and maintain catch basin filters as
required.
Catch Basin Filter Owner - Inspect catch basin bottom for debris Quarterly

- Remove debris and dispose as required
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- Inspect loading dock for trash debris and
sediments

- Inspect loading dock for evidence of spills and

Loading Dock O Weekl
oading Loc whet broken containers eexy
- Clean up spills and dispose of collected material
in a legal manner
- Inspect health of planting and erosion of
Planting Owner landscape area Monthly
- Trimming trees and bushes when needed
- Inspect irrigation system general operation and
durations
Efficient Irrigation Owner - Repair damaged sprinkler and drip irrigation Monthly
lines as needed
- Reduce durations during the winter season to
prevent over irrigation
Trash St
Arzz andoi?tgttee r Owner ;rgr;;p::;rgrasl;cezztainer, lids, screens, and clean Weekly
Control (SD-32) &
Employee Training - . ..
. - Building tenants to provide BMP training and Annually or upon
/ Education Owner ) . .
hand out educational materials. hire
Program
Roof Runoff
Corﬁt?olslzgg—u) Owner - Inspect/repair roof drains Quarterly
- Inspect catch basin signage for faded or lost
Storm drain Owner signs Annually

system signage

- Repair or replace signage as needed
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Section 6 WQMP Attachments

6.1.

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

6.2

Site Plan and Drainage Plan

Project location

Site boundary

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

Structural Source Control BMP locations

Site Design Hydrologic Source Control BMP locations
LID BMP details

Drainage delineations and flow information

Drainage connections

Electronic Data Submittal

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

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

accurately.

6.3

Post Construction

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

6.4 Other Supporting Documentation

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



Attachment A
WQMP Site Plan
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PROJECT SUMMARY

CALCULATION DETAILS
* LOADING = HS20/HS25
* APPROX. LINEAR FOOTAGE = 1,920 LF

STORAGE SUMMARY

» STORAGE VOLUME REQUIRED = N/A

» PIPE STORAGE VOLUME = 37,699 CF

* BACKFILL STORAGE VOLUME = 19,999 CF
* TOTAL STORAGE PROVIDED = 57,698 CF

PIPE DETAILS

* DIAMETER = 60"

* CORRUGATION = 5x1

* GAGE =16

» COATING =ALT2

* WALL TYPE = PERFORATED
* BARREL SPACING = 30"

BACKFILL DETAILS

* WIDTH AT ENDS = 24"
* ABOVE PIPE = 6"

» WIDTH AT SIDES = 24"
* BELOW PIPE = 6"

NOTES

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

o ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM A998.

e ALL RISERS AND STUBS ARE 2%" X yz" 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.

e 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.

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

170'-0"
|
|
—
|
: |
[c+] E‘
|
—
|
|
ASSEMBLY
SCALE: 1" =20

The design and information shown on this drawing fs provided
as a service to 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 liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported

Sl ®
K

ENGINEERED SOLUTIONS LLC
www.ContechES.com
9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate supplied by others.

DATE

REVISION DESCRIPTION

BY

800-338-1122 513-645-7000 513-645-7993 FAX

[ § ;’

CMP DETENTION SYSTEMS
CONTECH
DYODS
DRAWING

DY0O35188 Lugonia At California
On site Infiltration
Redlands, CA
DETENTION SYSTEM

PROJECT No.:
23875

SEQ. No.: DATE:
35188 11/10/2023

DESIGNED:
DYO

DRAWN:
DYO

CHECKED:
DYO

APPROVED:
DYO

SHEET NO.:




C:\EXPORTS\TEMPLATES\CMP_V8.DWG 10/18/2019 10:02 AM

Infiltration Systems - CMP Infiltration & CMP Perforated Drainage Pipe
Material Location Description Material Designation «_;»
Designation
Rigid or Flexible Pavement 0
(if applicable)
@ Road Base (if applicable
@ Geotextile Layer Non-Woven Geotextile CONTECH C-40 |Engineer Decision for consideration to prevent soil
or C-45 migration into varying soil types. Wrap the trench only.
Backfill Infiltration pipe systems have | AASHTO M 145- | Material shall be worked into the pipe haunches by
a pipe perforation sized of A-10or AASHTO | means of shovel-slicing, rodding, air-tamper, vibratory FRONT
(%] 3/8” diameter. An open M43-3,4 rod, or other effective methods. Compaction of all -* -
'éJ @ graded, free draining stone, placed fill material is necessary and shall be NOTE:
with a particle size of 2" — 2 considered adequate when no further yielding of the y
<>( " diameter is recommended. material is observed under the compactor, or under Li- H‘ MANWAY DETAIL APPLICABLE F,,OR CMP
* foot, and the Project Engineer or his representative is SYSTEMS WITH DIAMETERS 48" AND
satisfied with the level of compaction” P LAN LARGER. MANWAYS MAY BE REQUIRED
Bedding Stone Well graded granular bedding | AASHTO M43 - | For soil aggregates larger than 3/8" a dedicated - 2gTSU'\,1ALLSLII'EI'E ggggﬁl\lﬂcs CDgEEII\'II'EI)IO'\II\I%ON
material w/maximum particle |3,357,4,467, 5, bedding layer is not required for CMP. Pipe may be .
size of 3" 56, 57 placed on the trench bottom comprised of native TYPICAL MANWAY DETAI L
suitable well graded & granular material. For Arch
pipes it is recommended to be shaped to a relatively SCALE NTS
flat bottom or fine-grade the foundation to a slight RISER (TYP.)
v-shape. Soil aggregates less than 3/8" and unsuitable / SEE DETAIL
material should be over-excavated and re-placed with
a 4"-6" layer of well graded & granular stone per the
material designation.
Geotextile Layer None None Contech does not recommend geotextiles be placed
@ under the invert of Infilitration systems due to the
propensity for geotextiles to clog over time.
* Note: The listed AASHTO designations are for gradation only. The stone must also be angular and clean.
- @ INITIAL FILL ENVELOPE —
22/3"x 1/2" 6 o o o &0 o o
CORRUGATION - STEEL $ N 4 /O o e
AND ALUMINUM CMP [rs]
@ MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT. EDGE SPACING EQUAL ‘_t 0 ° ° 01//\0 ° ° o
FOUNDATION/BEDDING PREPARATION ON BOTH SIDES gl L Wi ELEVATION END
PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO OPEN AREA = 3.76 SQ IN/SQ FT NOTE:
A UNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE FOUNDATION TYPICAL RISER DETAIL  LADDERS ARE OPTIONAL AND ARE NOT
MATERIALS ARE ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED REQUIRED FOR ALL SYSTEMS.
AND BROUGHT BACK TO THE GRADE WITH A FILL MATERIAL AS APPROVED BY SCALE: N.T.S.
THE ENGINEER. 20 MIL HDPE MEMBRANE
3" x 1" CORRUGATION - ¢ < LINER OVER TOP OF PIPE
HAUNCH ZONE MATERIAL SHALL BE PLACED AND UNIFORMLY COMPACTED WITHOUT STEEL AND ALUMINUM T o o o o @‘/ o o o (IF REQUIRED)
SOFT SPOTS. CMP = N 2 S
(COIL PROVIDED FROM o N
BACKFILL CONTECH LANTANA, FL ? ¢ hi ° % ° ° ° ° LIMITS OF
MATERIAL SHALL BE PLACED IN 8"-10" MAXIMUM LIFTS. INADEQUATE COMPACTION CAN PLANT) ‘ »‘ ‘« 3.6‘8”_ WIDTH REQUIRED
LEAD TO EXCESSIVE DEFLECTIONS WITHIN THE SYSTEM AND SETTLEMENT OF THE ~ BACKFILL
SOILS OVER THE SYSTEM. BACKFILL SHALL BE PLACED SUCH THAT THERE IS NO MORE OPEN AREA =4.16 SQ IN/SQ FT
THAN A TWO-LIFT DIFFERENTIAL BETWEEN THE SIDES OF ANY PIPE IN THE SYSTEM AT SYSTEM
ALL TIMES DURING THE BACKFILL PROCESS. BACKFILL SHALL BE ADVANCED ALONG . DIAMETER VARIES
THE LENGTH OF THE SYSTEM AT THE SAME RATE TO AVOID DIFFERENTIAL LOADING 5" x 1" CORRUGATION - STEEL ONLY S —
ON ANY PIPES IN THE SYSTEM. EDGE SPACING EQUAL ON BOTH SIDES
Q
4
EQUIPMENT USED TO PLACE AND COMPACT THE BACKFILL SHALL BE OF A SIZE AND z & o o o o ° o el o ° o o
TYPE SO AS NOT TO DISTORT, DAMAGE, OR DISPLACE THE PIPE. ATTENTION MUST N ° ° ° ° ° ° ° ° ° °
BE GIVEN TO PROVIDING ADEQUATE MINIMUM COVER FOR SUCH EQUIPMENT. = o o o 5 o o o o o o EOSOSOSOSOSOSOSOSOSOSOSOSOSOSOCOSOCSOSOSOSOSOSOSOSOSOI
MAINTAIN BALANCED LOADING ON ALL PIPES IN THE SYSTEM DURING ALL { A {
SoHOPERATIONS, @27 <zases TYPICAL SECTION VIEW
OTHER ALTERNATE BACKFILL MATERIAL MAY BE ALLOWED DEPENDING ON SITE COIL WIDTH
SPECIFIC CONDITIONS. REFER TO TYPICAL BACKFILL DETAIL FOR MATERIAL NOTES OPEN AREA = 3.33 SQ IN/SQ FT LINER OVER ROWS
REQUIRED. NOTES: SCALE: N.T.S.
1. PERFORATIONS MEET AASHTO AND ASTM SPECIFICATIONS. NOTE: IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED ON OR NEAR
2. PERFORATION OPEN AREA PER SQUARE FOOT OF PIPE IS BASED ON THE PROJECT, AN HDPE MEMBRANE LINER IS RECOMMENDED WITH THE SYSTEM.
THE NOMINAL DIAMETER AND LENGTH OF PIPE. THE IMPERMEABLE LINER IS INTENDED TO HELP PROTECT THE SYSTEM FROM THE
3. ALL DIMENSIONS ARE SUBJECT TO MANUFACTURING TOLERANCES. POTENTIAL ADVERSE EFFECTS THAT MAY RESULT FROM A CHANGE IN THE
4. ALL HOLES 23/8". SURROUNDING ENVIRONMENT OVER A PERIOD OF TIME. PLEASE REFER TO THE
CORRUGATED METAL PIPE DETENTION DESIGN GUIDE FOR ADDITIONAL
TYPICAL PERFORATION DETAIL INFORMATION.
SCALE: N.T.S.
e o o T e Porees \I/ ® AT o PROJECTNo: ~ [SEQ.No [DATE:
Contech Engineered Solutions LLC ("Contech). Neither this A é T ‘Q\ /é Al . DYO 3 51 88 LU on ia At C alifo rn ia 23875 35188 11/10/2023
rd(;\r:;‘v":f: .nn:;r?ynﬂan?\;'EWT«:;uzz\yeb;.;;vdnurzgfg::::x? , c%“v N ECH ‘JQF:! i =“.=-! . g . K DESIGNED: DRAWN:
ontect ailure to com is done at the user's own risk an
e s g o o 5 ENGINEERED SOLUTIONS LLC CMP DETENTION SYSTEMS On site Infiltration ovo bYo
CHECKED: APPROVED:
If discrepancies between the supplied information upon which www.ContechES.com CONTECH Redlands, CA Yo Yo
stk proqrassen. o cegrepanci et be repoiod 9025 Centre Pointe Dr. Suite 400, West Chester, OH 45069 DYODS
e oy o BO03I6-1122 | 5TS4ET000 5136457953 FAX DRAWING DETENTION SYSTEM
e e o supg,‘w oo o e DATE REVISION DESCRIPTION BY 1
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TEMPORARY COVER FOR

CONSTRUCTION LOADS |

HEIGHT

FINISHED

OF —
COVER

2 [ GRADE
]

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 25 3.0 3.0
48-72 3.0 3.0 3.5 4.0
78-120 3.0 35 4.0 4.0
126-144 35 4.0 45 45

*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.

SCOPE

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

MATERIAL

CONSTRUCTION LOADING DIAGRAM

SPECIFICATION FOR DESIGNED DETENTION SYSTEM:

SCALE: N.T.S.

PIPE

THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE
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

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.

GALVANIZED: AASHTO M-36 OR ASTM A-760

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

ALUMINUM: AASHTO M-196 OR ASTM B-745

APPLICABLE

HANDLING AND ASSEMBLY

A REINFORCING TABLE
ACCESS CASTING TO BE "
PROVIDED AND INSTALLED % CMP BEARING
BY CONTRACTOR. A 2B REINFORCING PRESSURE
RISER
(PSF)
s & g o4 - #5 @ 12" OCEW 2,410
} f ‘ | . 4 4 ‘ X . 4'X4' #5 @ 12" OCEW 1,780
S % N
S s \ \ ’ 30" 246" - #5 @ 12" OCEW 2,120
! L i” - 5 46" X 46" #5 @ 12" OCEW 1,530
. 25 5' \ #5 @ 10" OCEW 1,890
-
GASKET MATERIAL ? CMPRISER ———= 2 % X5 38 #5 @ 10" OCEW 1,350
SUFFICIENT TO PREVENT AP — -
SLAB FROM BEARING ON c o 42" 25-6"5-6 aa #5 @ 10" OCEW 1,720
RISER TO BE PROVIDED BY Q2 X 5-6 #5 @ 9" OCEW 1,210
%] " —— <
CONTRACTOR. B " TYP. 1) - o6 - #5 @ 9" OCEW 1,600
e X6 #5 @ 8" OCEW 1,100
** ASSUMED SOIL BEARING CAPACITY
j"o oA A
%O%\ / B
Py
N #4 DIAGONAL TRIM
#4 DIAGONAL TRIM BAR (TYP. 4 PLACES), —
BAR (TYP. 4 PLACES), SEE NOTE 7.
SEE NOTE 7.
2" COVER
(TYP) L
j t <
OPENING IN ( W
PROTECTION
SLAB FOR OPENING IN
CASTING PROTECTION _| .
SLAB FOR 1 I
CASTING \
INTERRUPTED BAR e \
REPLACEMENT, SEE
NOTE 6.
STANDARD STANDARD
REINFORCING,  REINFORCING, 2B \S g‘gg&%%ﬂgﬁfm
SEE TABLE SEE TABLE ;

ROUND OPTION PLAN VIEW

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

ARRPEEABEBDCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER

COATED STEEL. SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S
RECOMMENDATIONS FOR ALUMINUM PIPE.

REQUIREMENTS
INSTALLATION

SHALL BE IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES, SECTION 26, DIVISION Il DIVISION Il 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.

NOTES:

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

2. DESIGN LOAD HS25.

3. EARTH COVER = 1' MAX.

4. CONCRETE STRENGTH = 3,500 psi

5. REINFORCING STEEL = ASTM A615, GRADE 60.

6. PROVIDE ADDITIONAL REINFORCING AROUND
OPENINGS EQUAL TO THE BARS INTERRUPTED,

HALF EACH SIDE. ADDITIONAL BARS TO BE IN
THE SAME PLANE.

SEE NOTE 6.

SQUARE OPTION PLAN VIEW

7. TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND
BARS A MINIMUM OF 12" BEYOND OPENING, BEND
BARS AS REQUIRED TO MAINTAIN BAR COVER.

8. PROTECTION SLAB AND ALL MATERIALS TO BE

PROVIDED AND INSTALLED BY

CONTRACTOR.

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

MANHOLE CAP DETAIL

SCALE: N.T.S.

The design and information shown on this drawing fs provided
as a service to 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 liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech

9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

Sl ®
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ENGINEERED SOLUTIONS LLC

www.ContechES.com

accepts no liability for designs based on missing, incomplete or
inaccurate supplied by others.
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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
THE AMOUNT OF UNDERCUT

BACKFILL

XL / \\\\ N\\\\ \\\\\ \ R EMBANKMENT
R AN
R I
R — S5
Y, " %%
O NI 5K
SIS SSRGS

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

A SITE'S RESISTIVITY MAY CHANGE OVER TIME WHEN VARIOUS TYPES OF
SALTING AGENTS ARE USED, SUCH AS ROAD SALTS FOR DEICING AGENTS. IF

SALTING AGENTS ARE USED ON OR NEAR THE PROJECT SITE, A GEOMEMBRANE
BARRIER IS RECOMMENDED WITH THE SYSTEM. THE GEOMEMBRANE LINER IS

INTENDED TO HELP PROTECT THE SYSTEM FROM THE POTENTIAL ADVERSE
EFFECTS THAT MAY RESULT FROM THE USE OF SUCH AGENTS INCLUDING
PREMATURE CORROSION AND REDUCED ACTUAL SERVICE LIFE.

THE PROJECT'S ENGINEER OF RECORD IS TO EVALUATE WHETHER SALTING
AGENTS WILL BE USED ON OR NEAR THE PROJECT SITE, AND USE HIS/HER
BEST JUDGEMENT TO DETERMINE IF ANY ADDITIONAL PROTECTIVE
MEASURES ARE REQUIRED. BELOW IS ATYPICAL DETAIL SHOWING THE
PLACEMENT OF A GEOMEMBRANE BARRIER FOR PROJECTS WHERE SALTING
AGENTS ARE USED ON OR NEAR THE PROJECT SITE.

20 MIL PE IMPERMEABLE
LINER OVER TOP OF PIPE

(12" FOR 12 - 96"2)
18" FOR 1022 AND >)

LIMITS OF

3 REQUIRED
X K& BACKFILL
b 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
%" GRANULAR AND SMALLER

S EMBANKMENT

GEOTEXTILE SEPARATION
(ABOVE AND BELOW
BEDDING) WITH UNIFORMLY
GRADED BEDDING LAYER.

NN
N

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")

TR RN
&% %\:*\//;\\ZEMBANKMENT
RO £ LR
A R A R A S A R R A ARSI
A I N A N N N I N N S N N A I N S AN AN NN

8" LOOSE LIFTS

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
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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 A FUNCTION OF A PROPER
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
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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 - PAVED PARKING LOT

WATER ELEVATION IN
DETENTION SYSTEM

FINISHED FUNCTIONING SYSTEM

L OUTLET CONTROL

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 ISA 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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CDS3020-6-C DESIGN NOTES

FIBERGLASS
SEPARATION CYLINDER
AND INLET

CENTER OF CDS STRUCTURE,

SCREEN AND SUMP OPENING THE STANDARD CDS3020-6-C CONFIGURATION IS SHOWN. ALTERNATE CONFIGURATIONS ARE AVAILABLE AND ARE LISTED BELOW. SOME
A CONFIGURATIONS MAY BE COMBINED TO SUIT SITE REQUIREMENTS.

TOP SLAB ACCESS

(SEE FRAME AND

COVERDETAIL) CONFIGURATION DESCRIPTION

GRATED INLET ONLY (NO INLET PIPE)

- GRATED INLET WITH INLET PIPE OR PIPES

° CURB INLET ONLY (NO INLET PIPE)

f CURB INLET WITH INLET PIPE OR PIPES

SEPARATE OIL BAFFLE (SINGLE INLET PIPE REQUIRED FOR THIS CONFIGURATION)

SEDIMENT WEIR FOR NJDEP / NJCAT CONFORMING UNITS

TOP SLAB ACCESS

72" [1829] 1.D.
MANHOLE STRUCTURE

MAX. SITE SPECIFIC
N.T.S. STRUCTURE ID CDS #1
WATER QUALITY FLOW RATE (CFS OR L/s) 0.70
CONTRACTOR TO GROUT TO PEAK FLOW RATE (CFS OR L/s) 17.7
FINISHED GRADE CUNTECH |6 RETURN PERIOD OF PEAK FLOW (YRS) 100
GRADE www.contechES.com SCREEN APERTURE (2400 OR 4700) 2400
RINGS/RISERS
PIPE DATA: ILE. MATERIAL | DIAMETER
e | —
RPN INLETPIPE1__ | 1144.05 - -
[ \ i N4
AN
i T in T INLET PIPE 2 * * *
FIBERGLASS HEE i t OUTLET PIPE 1144.02
SEPARATION CYLINDER , . st 11522
AND INLET 1 - RIM ELEVATION [1152.28
m & ANTI-FLOTATION BALLAST WIDTH HEIGHT
I . i : .
4 1 4
1 ‘ < FRAME AND COVER NOTES/SPECIAL REQUIREMENTS:
I =
INLET PIPE | 5 . 5 (DIAMETER VARIES)
(MULTIPLE INLET PIPES MAY 1 & . OUTLET PIPE N.T.S.
BE ACCOMMODATED) o 4“} o * PER ENGINEER OF RECORD
(=L S =
F==
[ ‘ \ | .
I -
[ TR g\i il - 1!
i ,,,,,,,,,,, j E GENERAL NOTES
5 / o . \ PERMANENT 1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.
= POOL ELEV. 2. DIMENSIONS MARKED WITH () ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.
y : “ e 3. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED
/ / § SOLUTIONS LLC REPRESENTATIVE. www.contechES.com
OIL BAFFLE ) i / : © 4. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS DRAWING.
SKIRT e i l ‘o ‘ . = 5. STRUCTURE SHALL MEET AASHTO HS20 AND CASTINGS SHALL MEET HS20 (AASHTO M 306) LOAD RATING, ASSUMING GROUNDWATER ELEVATION
: L : ; e AT, OR BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.
_I o - = 6. PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS NECESSARY DURING
5 1-9"[533] =] . MAINTENANCE CLEANING.
4 ©,
SEPARATION / . ‘ 5 : INSTALLATION NOTES
SCREEN ° | o ’ A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE
. - —— SPECIFIED BY ENGINEER OF RECORD.
B BRI E R BRI T . B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE CDS MANHOLE STRUCTURE
Ry a7 R R PR (LIFTING CLUTCHES PROVIDED).
: . p=a s C. CONTRACTOR TO ADD JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS, AND ASSEMBLE STRUCTURE.
SOLIDS STORAGE 'fwé%@‘?m%g‘% D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.
SUMP E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT MINIMUM. IT IS

SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

ELEVATION A-A

NTS. C:sNTECH CDS3020-6-C

il ENGINEERED SOLUTIONS LLC INLINE CDS
<CDS www.contechES.com
} 9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069 STANDARD DETAIL
e 800-338-1122 _ 513-645-7000 __ 513-645-7993 FAX
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CDS3020-6-C DESIGN NOTES

FIBERGLASS
SEPARATION CYLINDER
AND INLET

CENTER OF CDS STRUCTURE,

SCREEN AND SUMP OPENING THE STANDARD CDS3020-6-C CONFIGURATION IS SHOWN. ALTERNATE CONFIGURATIONS ARE AVAILABLE AND ARE LISTED BELOW. SOME
A CONFIGURATIONS MAY BE COMBINED TO SUIT SITE REQUIREMENTS.

TOP SLAB ACCESS

(SEE FRAME AND

COVERDETAIL) CONFIGURATION DESCRIPTION

GRATED INLET ONLY (NO INLET PIPE)

GRATED INLET WITH INLET PIPE OR PIPES

° CURB INLET ONLY (NO INLET PIPE)

f CURB INLET WITH INLET PIPE OR PIPES

SEPARATE OIL BAFFLE (SINGLE INLET PIPE REQUIRED FOR THIS CONFIGURATION)

SEDIMENT WEIR FOR NJDEP / NJCAT CONFORMING UNITS

TOP SLAB ACCESS

72" [1829] 1.D.
MANHOLE STRUCTURE

MAX. SITE SPECIFIC
N.T.S. STRUCTURE ID CDS #2
WATER QUALITY FLOW RATE (CFS OR L/s) 1.31
CONTRACTOR TO GROUT TO PEAK FLOW RATE (CFS OR L/s) 17.0
FINISHED GRADE CUNTECH |6 RETURN PERIOD OF PEAK FLOW (YRS) 100
GRADE www.contechES.com SCREEN APERTURE (2400 OR 4700) 2400
RINGS/RISERS
PIPE DATA: ILE. MATERIAL | DIAMETER
e | —
RPN INLETPIPE1__ | 1144.05 - -
[ \ i N4
AN
i T in T INLET PIPE 2 * * *
FIBERGLASS HEE i t OUTLET PIPE 1144.02
SEPARATION CYLINDER . . R 1152
AND INLET — - RIM ELEVATION | 1152.68
M & ANTI-FLOTATION BALLAST WIDTH HEIGHT
I . i : .
4 Iy 4
1 ‘ < FRAME AND COVER NOTES/SPECIAL REQUIREMENTS:
I =
INLET PIPE | 5 . 5 (DIAMETER VARIES)
(MULTIPLE INLET PIPES MAY 1 & . OUTLET PIPE N.T.S.
BE ACCOMMODATED) o 4“} o * PER ENGINEER OF RECORD
(=L S =
==
[ ‘ \ ]
I -
[ TR g\i il - 1!
i ,,,,,,,,,,, j E GENERAL NOTES
5 / o . \ PERMANENT 1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.
= POOL ELEV. 2. DIMENSIONS MARKED WITH () ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.
y : “ e 3. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED
/ / § SOLUTIONS LLC REPRESENTATIVE. www.contechES.com
OIL BAFFLE ] i / : © 4. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS DRAWING.
SKIRT e i l ‘o ‘ . = 5. STRUCTURE SHALL MEET AASHTO HS20 AND CASTINGS SHALL MEET HS20 (AASHTO M 306) LOAD RATING, ASSUMING GROUNDWATER ELEVATION
: L : ; e AT, OR BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.
_I o - = 6. PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS NECESSARY DURING
5 1-9"[533] =] . MAINTENANCE CLEANING.
4 ©,
SEPARATION / . ) ‘ INSTALLATION NOTES
SCREEN ° o ’ A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE
. - —— SPECIFIED BY ENGINEER OF RECORD.
B BRI E R BRI T . B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE CDS MANHOLE STRUCTURE
Ry a7 R R PR (LIFTING CLUTCHES PROVIDED).
: . p=a s C. CONTRACTOR TO ADD JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS, AND ASSEMBLE STRUCTURE.
SOLIDS STORAGE 'fwé‘%@‘?m%g‘»%f D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.
SUMP E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT MINIMUM. IT IS

SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

ELEVATION A-A

NTS. C:sNTECH CDS3020-6-C

i ) ENGINEERED SOLUTIONS LLC |NL|NE CDS
@Ds www.contechES.com
. 9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069 STAN DARD DETAI L

RELATED FOREIGN PATENTS, O OTHER PATENTS PERDIG. 800-338-1122 513-645-7000 513-645-7993 FAX
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FIBERGLASS SEPARATION
CYLINDER AND INLET

PVC HYDRAULIC SHEAR
PLATE

CENTER OF CDS
STRUCTURE, SCREEN
AND SUMP OPENING

A

TOP SLAB ACCESS
(SEE FRAME AND COVER
DETAIL)

60" [1524] I.D. MANHOLE
STRUCTURE

—

MAX.
N.T.S.
CONTRACTOR TO GROUT
TO FINISHED GRADE
GRADE , L
RINGS/RISERS = VNN
N\ - /\\// .
[ -
FIBERGLASS SEPARATION —
CYLINDER AND INLET ¥ . L .
ERRIE 5 )
4 [T
I 1)
< il a, w
I = ) x
I = <
B “ I N e B
INLET PIPE i = |
(MULTIPLE INLET PIPES MAY . 1 T 4 OUTLET PIPE
BE ACCOMMODATED) I 4
fffff = S =
b [ p)
_ } )
I M1 L
Q 77777 _ PR | & S R Q |
I \
S . AXPERMANENT
= POOL ELEV.
&
_/ 44 ) ’g
OIL BAFFLE SKIRT 1 / Bk 8
- Y [7 7 S i
. o 4 -Lr"/
z' _ Lo
/ 119" [533] = .
’ o
SEPARATION =
SCREEN / Ny 4
PVC HYDRAULIC SHEAR/ e — «* —
PLATE / : “ EPR
3 a
/ - ’ Aj " g Mq ¥
SSOSASASESS
SOLIDS e e
vy v
STORAGE SUMP TR
N.T.S.
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Cos

THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF THE
FOLLOWING US PATENTS: 5788,848; 6,641,720; 6,511,595, 6,581,783;
RELATED FOREIGN PATENTS, OR OTHER PATENTS PENDING.

CDS2020-5-C DESIGN NOTES

THE STANDARD CDS2020-5-C CONFIGURATION IS SHOWN. ALTERNATE CONFIGURATIONS ARE AVAILABLE AND ARE LISTED BELOW. SOME

CONFIGURATIONS MAY BE COMBINED TO SUIT SITE REQUIREMENTS.

CONFIGURATION DESCRIPTION

GRATED INLET ONLY (NO INLET PIPE)

GRATED INLET WITH INLET PIPE OR PIPES

CURB INLET ONLY (NO INLET PIPE)

CURB INLET WITH INLET PIPE OR PIPES

SEPARATE OIL BAFFLE (SINGLE INLET PIPE REQUIRED FOR THIS CONFIGURATION)

SEDIMENT WEIR FOR NJDEP / NJCAT CONFORMING UNITS

FRAME AND COVER

(DIAMETER VARIES)

N.T.S.

GENERAL NOTES
1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

SITE SPECIFIC

DATA REQUIREMENTS
STRUCTURE ID CDS #3
WATER QUALITY FLOW RATE (CFS OR L/s) 0.62
PEAK FLOW RATE (CFS OR L/s) 10.2
RETURN PERIOD OF PEAK FLOW (YRS) 100
SCREEN APERTURE (2400 OR 4700) 2400
PIPE DATA: LE. MATERIAL | DIAMETER
INLET PIPE 1 1144.85 * *
INLET PIPE 2 * * *
OUTLET PIPE 1144.83 * *
RIM ELEVATION | 1151.72
ANTI-FLOTATION BALLAST WIDTH HEIGHT

*

NOTES/SPECIAL REQUIREMENTS:

* PER ENGINEER OF RECORD

2. DIMENSIONS MARKED WITH () ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.
3. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED

SOLUTIONS LLC REPRESENTATIVE. www.contechES.com
4. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS DRAWING.

5. STRUCTURE SHALL MEET AASHTO HS20 AND CASTINGS SHALL MEET HS20 (AASHTO M 306) LOAD RATING, ASSUMING GROUNDWATER ELEVATION
AT, OR BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.
6. PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS NECESSARY DURING

MAINTENANCE CLEANING.

INSTALLATION NOTES

A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE

SPECIFIED BY ENGINEER OF RECORD.

B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE CDS MANHOLE STRUCTURE

(LIFTING CLUTCHES PROVIDED).

moo

CONTRACTOR TO ADD JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS, AND ASSEMBLE STRUCTURE.
CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.
CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT MINIMUM. IT IS
SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

2 KC)
ay
ENGINEERED SOLUTIONS LLC

www.contechES.com
9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

800-338-1122 513-645-7000 513-645-7993 FAX

CDS2020-5-C
INLINE CDS
STANDARD DETAIL
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Worksheet 2

Design Procedure Form for Design Flow

Uniform Intensity Design Flow

Designer:
Company:
Date:
Project:
Location:

Brandon Pop

Huitt-Zollars

01/02/2024

R316302.02

CDS#1

1. Determine Impervious Percentage

a. Determine total tributary area Actal = 4.28 acres (1)
b. Determine Impervious % i= 90 % (2)
2. Determine Runoff Coefficient Values
Use Table 4 and impervious % found in step 1
a. A Soil Runoff Coefficient Ca = 3
b. B Soil Runoff Coefficient Cp = 0.82 (4)
c. C Soil Runoff Coefficient Ce = (5)
d. D Soil Runoff Coefficient Cq = (6)
3. Determine the Area decimal fraction of each soil type
in tributary area
a. Area of A Soil / (1) = Ay = (7)
b. Area of B Soil / (1) = A, = 1 (8)
c. Areaof C Sail / (1) = A = (9)
d. Areaof D Soil / (1) = Aq = (20)
4. Determine Runoff Coefficient
a. C = (3)X(7) + (4)x(8) + (5)x(9) + (6)x(10) = C= 0.82 (11)
5. Determine BMP Design flow
ft3
a. Qegup=CxIxA= (11)x0.2x (1) Qewp = 0.70 s (12)




Worksheet 2

Design Procedure Form for Design Flow

Uniform Intensity Design Flow

Designer:
Company:
Date:
Project:
Location:

Brandon Pop

Huitt-Zollars

01/02/2024

R316302.02

CDS#2

1. Determine Impervious Percentage

a. Determine total tributary area Actal = 7.96 acres (1)
b. Determine Impervious % i= 90 % (2)
2. Determine Runoff Coefficient Values
Use Table 4 and impervious % found in step 1
a. A Soil Runoff Coefficient Ca = 3
b. B Soil Runoff Coefficient Cp = 0.82 (4)
c. C Soil Runoff Coefficient Ce = (5)
d. D Soil Runoff Coefficient Cq = (6)
3. Determine the Area decimal fraction of each soil type
in tributary area
a. Area of A Soil / (1) = Ay = (7)
b. Area of B Soil / (1) = A, = 1 (8)
c. Areaof C Sail / (1) = A = (9)
d. Areaof D Soil / (1) = Aq = (20)
4. Determine Runoff Coefficient
a. C = (3)X(7) + (4)x(8) + (5)x(9) + (6)x(10) = C= 0.82 (11)
5. Determine BMP Design flow
ft3
a. Qegup=CxIxA= (11)x0.2x (1) Qewp = 1.31 s (12)




Worksheet 2

Design Procedure Form for Design Flow

Uniform Intensity Design Flow

Designer:
Company:
Date:
Project:
Location:

Brandon Pop

Huitt-Zollars

01/02/2024

R316302.02

CDS#3

1. Determine Impervious Percentage

a. Determine total tributary area Actal = 3.81 acres (1)
b. Determine Impervious % i= 90 % (2)
2. Determine Runoff Coefficient Values
Use Table 4 and impervious % found in step 1
a. A Soil Runoff Coefficient Ca = 3
b. B Soil Runoff Coefficient Cp = 0.82 (4)
c. C Soil Runoff Coefficient Ce = (5)
d. D Soil Runoff Coefficient Cq = (6)
3. Determine the Area decimal fraction of each soil type
in tributary area
a. Area of A Soil / (1) = Ay = (7)
b. Area of B Soil / (1) = A, = 1 (8)
c. Areaof C Sail / (1) = A = (9)
d. Areaof D Soil / (1) = Aq = (20)
4. Determine Runoff Coefficient
a. C = (3)X(7) + (4)x(8) + (5)x(9) + (6)x(10) = C= 0.82 (11)
5. Determine BMP Design flow
ft3
a. Qegup=CxIxA= (11)x0.2x (1) Qewp = 0.62 s (12)
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The experts you need to solve your
stormwater management challenges

Your Contech Team

STORMWATER
management solutions, helping engineers, CONSULTANT

It’s my job to recommend
the best solution to meet

Contech is the leader in stormwater

contractors and owners with infrastructure and

land development projects throughout North permitting requirements.
America.
) ) STORMWATER
With our responsive team of stormwater experts, DESIGN ENGINEER
local regulatory expertise and flexible solutions, I work with consultants to design
) the best approved solution to
Contech is the trusted partner you can count on for meet your project’s needs.

stormwater management solutions.
REGULATORY MANAGER

lunderstand the local stormwater
regulations and what solutions
will be approved.

SALES ENGINEER

I make sure our solutions
meet the needs of the contractor
during construction.

Contech is your partner in stormwater management solutions



Unique screening technology for i
stormwater runoff — CDS® DS

The CDS hydrodynamic separator uses swirl concentration and continuous deflective separation to
screen, separate and trap trash, debris, sediment, and hydrocarbons from stormwater runoff.

At the heart of the CDS system is a unique screening technology used to capture and retain trash
and debris. The screen face is louvered so that it is smooth in the downstream direction. The effect
created is called “Continuous Deflective Separation.” The power of the incoming flow is harnessed
to continually shear debris off the screen and to direct trash and sediment toward the center of
the separation cylinder. This results in a screen that is self-cleaning and provides 100% removal of
floatables and neutrally buoyant material debris 4.7 mm or larger, without blinding.

CDS is used to meet trash Total Maximum Daily Load (TMDL) requirements, for stormwater quality
control, inlet and outlet pollution control, and as pretreatment for filtration, detention/infiltration,
bioretention, rainwater harvesting systems, and a variety of green infrastructure practices.
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CDSP® Features and Benefits

FEATURE BENEFIT

Captures and retains 100% of floatables and

. i I I
neutrally buoyant debris 4.7mm or larger Superior pollutant remova

APPLICATION TIPS

+ Because of its internal peak

bypass weirs, CDS systems
can provide cost savings
by eliminating the need for

Isolated storage sump eliminates scour . additional structures.
. Excellent pollutant retention
potential

Self-cleaning screen Ease of maintenance

Pretreating detention,

infiltration, and green
Eliminates the need for additional infrastructure practices

structures with CDS can protect
downstream structures

Internal bypass

. L. . A and provide for easy
Multiple pipe inlets and 90-180° angles Design flexibility

maintenance.

« The CDS an ideal

. solution for retrofit
Clear access to sump and stored pollutants Fast, easy maintenance o .
applications due to its

compact footprint and
configuration flexibility.

The CDS® Screen

A fundamentally different approach to trash control ...

Traditional approaches to trash control typically involve
“direct screening” that can easily become clogged, as trash
is pinned to the screen as water passes through. Clogged
screens can lead to flooding as water backs up. The design
of the CDS screen is fundamentally different. Flow is
introduced to the screen face which is louvered so that it
is smooth in the downstream direction. The effect created
is called “Continuous Deflective Separation.” The power of
the incoming flow is harnessed to continually shear debris
off the screen and to direct trash and sediment toward the
center of the separation cylinder.

Setting new standards in Stormwater Treatment




CDS® Design Configuration

Why use traditional stormwater design when ONE system can do it all ...

The CDS effectively treats stormwater runoff while reducing the number of structures on your site.
Inling, offline, grate inlet, and drop inlet configurations available. Internal and external peak bypass
options also available.

INLET

BYPASS
STRUCTURE

JUNCTION

TREATMENT
UNIT

Traditional stormwater

treatment site design

A Traditional Stormwater Treatment Site Design
would require several structures on your site.
With CDS, one system can do it all!

GRATE INLET
(CAST IRON HOOD FOR

CLEAN OUT CURB INLET OPENING)

(REQUIRED)

CDS® Advantages

DEFLECTION PAN, 3 SIDED
(GRATE INLET DESIGN)

‘CREST OF BYPASS WEIR
(ONE EACH SIDE)

«  Grateinlet option available SEPARATION CYLINDER

« Internal bypass weir

INLET FLUME

«  Accepts multiple inlets at a variety of angles

«  Advanced hydrodynamic separator

INLET
(MULTIPLE PIPES POSSIBLE)

«  Captures and retains 100% of floatables and neutrally buoyant

OUTLET OIL BAFFLE

debris 4.7 mm or larger

TREATMENT SCREEN

« Indirect screening capability keeps screen from clogging

SEPARATION SLAB SUMP STORAGE

«  Retention of all captured pollutants, even at high flows

«  Performance verified by NJCAT, WA Ecology, and ETV Canada

Learn More:

www.ContechES.com/cds
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CDS® Applications

CDS is commonly used in the following stormwater applications:

«  Stormwater quality control - trash, debris, sediment, and hydrocarbon removal
«  Urban retrofit and redevelopment

« Inlet and outlet protection

«  Pretreatment for filtration, detention/infiltration, bioretention, rainwater harvesting systems,

and Low Impact Development designs

CDS*® provides trash control CDS® pretreats a bioswale

Select CDS® Certifications and Verifications

CDS has been verified by some of the most stringent stormwater technology
evaluation organizations in North America, including:

« Washington State Department of Ecology (GULD) - Pretreatment
«  New Jersey Department of Environmental Protection (NJ DEP)
«  Canadian Environmental Technology Verification (ETV)

«  California Statewide Trash Amendments Full Capture System Certified*

*The CDS System has been certified by the California State Water Resources Control Board as a Full Capture System provided that it is sized to treat
the peak flow rate from the region specific 1-year, 1-hour design storm, or the peak flow capacity of the corresponding storm drain, whichever is less.

Save time, space and money with CDS



CDS® Maintenance

Select a cost-effective and easy-to-access treatment system ...

Systems vary in their maintenance needs, and the selection of a
cost-effective and easy-to-access treatment system can mean a huge
difference in maintenance expenses for years to come.

A CDS unit is designed to minimize maintenance and make it as easy
and inexpensive as possible to keep our systems working properly.

INSPECTION

Inspection is the key to effective maintenance. Pollutant deposition
and transport may vary from year to year and site to site. Semi-annual
inspections will help ensure that the system is cleaned out at the
appropriate time. Inspections should be performed more frequently
where site conditions may cause rapid accumulation of pollutants.

RECOMMENDATIONS FOR CDS MAINTENANCE

Most CDS® units can easily be cleaned
within thirty minutes.

The recommended cleanout of solids within the CDS unit’s sump should occur at 75% of the sump capacity. Access to the CDS

unit is typically achieved through two manhole access covers — one allows inspection and cleanout of the separation chamber

and sump, and another allows inspection and cleanout of sediment captured and retained behind the screen. A vacuum truck

is recommended for cleanout of the CDS unit and can be easily accomplished in less than 30 minutes for most installations.

HDS Product Design Worksheets

Our in-house team of engineers can support you through the entire
permitting process - and the first step is sending us your project information
by filling out one of the Project Design Worksheets. We will forward your
information to an in-house engineer who will contact you with specific
recommendations for your project.

The free tool is available at
www.ContechES.com/pdw-treatment

Learn More:
www.ContechES.com/pdw-treatment
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A partner
you can rely on

CDS® Models and Capacities

Treatment Flow Rates’ Estimated Maximum | Minimum Sump Minimum Oil
CDS MODEL 75 microns | 125 microns? | Trash & Debris | Peak Conveyance Flow?| Storage Capacity* | Storage Capacity*
(cfs)/(L/s) (cfs)/(L/s) (cfs)/(L/s) (cfs)/(L/s) (yd®)/(m?) (gal)/(L)
CDS2015-4 0.5(14.2) 0.7 (19.8) 1.0 (28.3) 10 (283) 0.9(0.7) 61(232)
CDS2015-5 0.5(14.2) 0.7(19.8) 1.0 (28.3) 10 (283) 1.5(1.1) 83(313)
|CDS#3 CDS2020-5 0.7 (19.8) 1.1 (31.2) 1.5 (42.5) 14 (396) 1.5(1.1) 99 (376)
CDS2025-5 1.1(31.2) 1.6 (45.3) 2.2 (62.3) 14 (396) 1.5(1.1) 116 (439)
ICDS#1&2 CDS3020-6 1.4 (39.6) 2.0 (56.6) 2.8 (79.3) 20 (566) 2.1(1.6) 184 (696)
CDS3025-6 1.7 (48.1) 2.5(70.8) 3.5(99.2) 20 (566) 2.1(1.6) 210 (795)
CDS3030-6 2.0 (56.6) 3.0 (85.0) 4.2(118.9) 20 (566) 2.1(1.6) 236 (895)
CDS3035-6 2.6 (73.6) 3.8(106.2) 5.3(150.0) 20 (566) 2.1(1.6) 263 (994)
CDS4030-8 3.1(87.7) 4.5(127.4) 6.3(178.3) 30 (850) 5.6 (4.3) 426 (1612)
CDS4040-8 4.1(116.1) 6.0 (169.9) 8.4 (237.8) 30 (850) 5.6 (4.3) 520 (1970)
CDS4045-8 5.1(144.4) 7.5(212.4) 10.5 (297.2) 30 (850) 5.6 (4.3) 568 (2149)
CDS5640-10 6.1(172.7) 9.0 (254.9) 12.6 (356.7) 50(1416) 8.7 (6.7) 758 (2869)
CDS5653-10 9.5 (268.9) 14.0 (396.5) 19.6 (554.8) 50 (1416) 8.7 (6.7) 965 (3652)
CDS5668-10 12.9 (365.1) 19.0 (538.1) 26.6 (752.9) 50(1416) 8.7 (6.7) 1172 (4435)
CDS5678-10 17.0 (481.2) 25.0(708.0) 35.0(990.7) 50(1416) 8.7 (6.7) 1309 (4956)
CDS9280-12 27.2(770.2) 40.0 (1132.7) 56.0 (1585.7) 16.8 (12.8)
CDS9290-12 35.4(1002.4) | 52.0(1472.5) 72 (2038.8) 16.8 (12.8)
CDS92100-12 42.8(1212.0) | 63.0(1783.9) 88 (2491.9) Offline 16.8 (12.8) N/A
CDS150134-22 | 100.7 (2851.5) | 148.0 (4190.9) | 270 (7645.6) 56.3 (43.0)
CDS200164-26 | 183.6(5199.0) | 270.0 (7645.6) | 378.0 (10703.8) 78.7 (60.2)
CDS240160-32 204 (5776.6) | 300.0 (8495.1) | 420.0(11893.0) 119.1 (91.1)
Additional Cast-in-Place models available upon request.
Alternative PSD/D, sizing is available upon request. 3. Estimated maximum peak conveyance flow is calculated using

125 micron flows are based on the CDS Washington State

Department of Ecology approval for 80% removal of a particle size

conservative values and may be exceeded on sites with lower inflow

velocities and sufficient head over the weir.

distribution (PSD) having a mean particle size (D, ) of 125 microns. 4. Sump and oil capacities can be customized to meet site needs.
v STORMWATER m: PIPE ——— STRUCTURES
== SOLUTIONS » SOLUTIONS SOLUTIONS

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS A WARRANTY. APPLICATIONS
SUGGESTED HEREIN ARE DESCRIBED ONLY TO HELP READERS MAKE THEIR OWN EVALUATIONS
AND DECISIONS, AND ARE NEITHER GUARANTEES NOR WARRANTIES OF SUITABILITY FOR ANY
APPLICATION. CONTECH MAKES NO WARRANTY WHATSOEVER, EXPRESS OR IMPLIED, RELATED
TO THE APPLICATIONS, MATERIALS, COATINGS, OR PRODUCTS DISCUSSED HEREIN. ALL IMPLIED
WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES OF FITNESS FOR ANY
PARTICULAR PURPOSE ARE DISCLAIMED BY CONTECH. SEE CONTECH'S CONDITIONS OF SALE
(AVAILABLE AT WWW.CONTECHES.COM/COS) FOR MORE INFORMATION.

© 2019 Contech Engineered Solutions LLC, a QUIKRETE Company
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« 8 Year Warranty

« Custom Sizes Available

« Fits in Shallow Catch Basins

« No Nets or Geofabrics

« 15+years User Life

+ No Replacement Costs as
Found with Fabric Filters

» Meets LEED Requirements

Performance .. .
« 74%-86% Removal of TSS

« 54% Removal of Oils & Grease

+ 57%-71% Removal of Phosphorus

+ 56%-60% Removal of Nitrogen

Model # Treatment | Bypass
Flow (CFS) | Flow (CFS)
BC-GISB-12-12-12 05 0.5
BC-GISB-18-18-18 0.8 0.8
BC-GISB-24-24-24 37 44 » Bypass Flow Path
BC-GISB-36-36-24 5.8 134 Treatment Flow Path
BC-GISB-48-48-18 6.6 133

Operation

BioSorb ———— ‘
Hydrocarbon
Boom Skimmer
Protection
Coarse Screen \
\ High Flow
Bypass
Medium
Screen \
Deflector

Fine Screen _Qﬂ Shield



Gr a te I n I (24 t F i I te r (GISB) PROVEN STORMWATER TREATMENT TECHNOLOGY

* * The Bio Clean Grate Inlet Media Filter (GISB-MF) is an advanced level filtration device
M ed’ a F I I ter designed with a multi-layered media filter for increased removal efficiencies.

Performan ce Bypass Flow Path

+ 85% Removal of Fine TSS * Treatment Flow Path
+ 69% Removal of Dissolved Phosphorus

- 95% Removal of Copper BioSorb Y /
+ 87% Removal of Lead Hydrocarbon ~
+ 95% Removal of Zinc Boom
+ 90% to 95% Removal of Oils & Grease
. _ Coarse Screen
- 68% Removal of Fecal Coliform (bacteria)

Skimmer
/Protection
SpECiﬁcationS Removable Screen \

Model # Media Screen Bypass High Flow
Treatment  Treatment Flow (CFS) Bypass

Application Approvals

- Parking Lots
- Roadways
- Bioswale Bypass Structures

County of Orange County of Los Angeles

Enhanced with media
to meet removal
requirements

Meets Full Capture
Requirements

Perfect for retrofit

applications
. 398 Via El Centro
Installation Oceanside, CA 92058
& Maintenance p 760.433.7640f760.433.3176

................................................................. www.BioCleanEnvironmental.com
See our website for installation &

maintenance manuals at Bio.@.( :lean
www.BioCleanEnvironmental.com '\'.".J.)

A Forterra Company



Includes the patented ‘Shelf System’

- Allows the Filter to Be Cleaned in 15 Minutes or Less -

Performance

+93% Removal of TSS

+ 84% Removal of Turbidity
+ 85% Removal of Nitrates
+ 79% Removal of Zinc

« 32% Removal of BOD

Specifications

Model # Treatment
Flow(CFS)

BC-CIB-3 0.85

Bio Clean Filter

+ 8 Year Warranty

« Works in Any Size Catch Basin
« No Nets or Geofabrics

« 15+ Year User Life

» Meets LEED Requirements

- Patented Shelf System

- Fiberglass Construction

- Internal Bypass

Bypass Flow

(CFS)

Unlimited

Other Filters

R R R

Vacuum Line



Curb Opening

Bypass Weir

Patented Shelf System

Outflow Pipe \

Installation & Maintenance

Site Company ServiceTime | Total Scores
(hours) (out of 25)
15 Hydrocompliance 1.75 9
17 KriStar 1.0 15
18 AbTech 0.5 18
19 Bio Clean 0.25 22

Hawaii Report Maintenance Score

Approvals

City and County of
Honolulu

County of

San Diego

* Bypass Flow Path

Treatment Flow Path

/ Manhole Cover
Debris
Retention
Screen

BioSorb
/ Hydrocarbon

Boom

Medium Screen

Fine Screen

Application

« Parking Lots
« Roadways

Superior Design Maximizes Debris
Capture & Retention

Easy Maintenance Access

398 Via El Centro

Oceanside, CA 92058

p 760.433.7640f760.433.3176
www.BioCleanEnvironmental.com

Bio® Clean

A Forterra Company
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