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Project Owner’s Certification

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

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

Project Data

Permit/Application

To be Determined Grading Permit Number(s): To be Determined
Number(s):

Tract/Parcel Map

Building Permit Number(s): To be Determined
Number(s):

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): 1007-181-01-0000

Owner’s Signature

Owner Name: Warmington Residential California, Inc / Bret llich

Title | Project Manager

Company | Warmington Residential California, Inc.

Address | 3090 Pullman Street, Costa Mesa, Ca 92626

Email | bret@warmingtongroup.com

Telephone # | (714) 557-5511

Signature

———————————————— ———— "
Owner’s Certification
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Preparer’s Certification

Project Data

Permit/Application

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

Tract/Parcel Map

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

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): 1007-181-01-0000

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

Engineer: Dane McDougall PE Stamp Below

Title | Principal

Company | C&V Consulting

Address | 9830 Irvine Center Drive

Email | dmcdougall@cvc-inc.net

Telephone # | (949) 916-3800

Signature

Date
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Section 1 Discretionary Permit(s)

Form 1-1 Project Information

Project Name

Project Owner Contact Name:

Warmington Residential California, Inc Assigned Signatory: Brett Ilich

Mailing 3090 Pullman Street
Address: | Costa Mesa, Ca 92626

E-mail
Address:

bret@warmingtongroup.com

Telephone:

(714) 557-5511

Permit/Application Number(s):

Tract/Parcel Map Number(s):

Additional Information/
Comments:

Description of Project:

The proposed project site consists eight (8) parcels consisting of approximately
6.188 gross acres. The site is bounded by West Arrow Highway to the south,
existing single family homes to the west and north, and single family homes and a

church/ community preschool to the east. Three of the parcels are occupied by two

single-family homes and the remaining parcels are vacant land. Along the
southwestern corner of the site, there is concrete paving that served as sports

courts in the past. Elevations onsite range from 1269 t0 1285 feet above mean sea

level (msl). The site generally slopes from north to south. Existing runoff flows
overland from north to south and into W. Arrow Highway. Runoff continues to the
east in W. Arrow Highway until it enters an existing catch basin approximately 200’

east of the project site. Runoff continues east to N. San Antonio Avenue where it
confluences with the South Upland Storm Drain line. Runoff continues south in this
storm drain until W 8t Street where it turns east and eventually enters the
Cucamonga Creek Channel.

The project proposes 19 residential buildings with the construction of 124 multi-
story units with private garages, private drive aisles, sidewalks, and common

landscaped areas.

Per USDA National Cooperative Soil Survey, the site is located in a soil classification,
Tujunga loamy sand, 0 to 9 percent slopes, with a hydrologic soil group rating A.
According to the federal Emergency Management Agency (FEMA) FIRM rate map
number 06071C8606H, effective date August 28, 2008, the site is located within
flood Zone X, area of minimal flood hazard.
Refer to Appendix A for additional information on site location.

Grading of the proposed development is designed to route all on-site generated runoff via
street flow towards the inlets located at low points of the site. The inlets will be equipped
with FloGard Catch basin filters for pretreatment before entering the underground
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infiltration system. The infiltration system is sized to infiltrate the Design Capture Volume

with a drawdown time of 48 hours. When the infiltration system is at capacity, runoff will

overflow in the junction structure near the project entry and through a proposed parkway
drain into W. Arrow Highway. Runoff will then follow historic drainage patterns.

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

NA
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Section 2

2.1 Project Information

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

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

Project Description

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

described herein.

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

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

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

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

Form 2.1-1 Description of Proposed Project

1 Development Category (Select all that apply):

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

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

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

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

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

25 percent or more

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

[] 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

Jjurisdiction on specific requirements.

2 Project Area (ft2):

267109.92 sft

3 Number of Dwelling Units:

4 SIC Code:

5 Is Project going to be phased? Yes |:| No |z If yes, ensure that the WQMP evaluates each phase as a distinct DA, requiring LID

BMPs to address runoff at time of completion.

6 L . . . .
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 HOA is responsible for the development of a report to the city on an annual basis. The HOA will complete a
quarterly or semi-annual inspection of the development and inspect the BMPs outlined in Form 5-1 of this WQMP,
including an annual inspection of catch basin inlet messaging, catch basin filters, and underground infiltration system
(via manhole access, with a vendor representative or competent contractor, to determine sediment accumulation and
if the level exceeds 6” in the system inverts, schedule cleaning by flush and vacuum pumping of the system.

The HOA will report on the inspection results, maintain and repair of facilities. Records shall be transmitted to the City
for their use and keeping. These records must be kept on file by the Owner for at least 5 years from the date
generated. Until the HOA is established, the original builder-owner is responsible for these inspections and report
development.

Project Owner:

Bret llich

Project Manager

Warmington Residential California, Inc
3090 Pullman Street

Costa Mesa, Ca 92626
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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 (Bacterial / Virus) EX N[]

Nutrients - Phosphorous EX N[]

Nutrients - Nitrogen E |Z| N |:|

Noxious Aquatic Plants E[] N X

Sediment EX N[]

Metals EX N[]

Oil and Grease EX N[]

Trash/Debris EX N[]

Pesticides / Herbicides EX N[]

Organic Compounds EX N[]

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

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

Form 2.4-1 Water Quality Credits

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

|:| 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 %

(Total all credit percentages up to a maximum allowable credit of 50 percent)

Description of Water Quality
Credit Eligibility (if applicable)

NA
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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 1859265.76N 6663541.87E
center of site

Thomas Bros Map page

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

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

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

Outlet 1
A

Whole Site

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

Whole Site drains to proposed underground infiltration system. When system is at capacity, runoff will overflow

Al Flows to Outlet 1 through parkway drain and into W. Arrow Hwy to follow historic flow path.

31
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area

For Drainage Area 1’s sub-watershed DMA,

DMA Al
provide the following characteristics

1 DMA drainage area (ft?) 267094.1609

2 Existing site impervious area (ft?) 50394.4

3 . .
Antecedent moisture condition For desert
areas, use

http://www.sbcounty.qov/dpw/floodcontrol/pdf/2
0100412 map.pd,

4 Hydrologic soil group Refer to Watershed
Mapping Tool -
http://permitrack.sbcounty.qov/wap/

3 Longest flowpath length (ft)

6 Longest flowpath slope (ft/ft)

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

of Hydrology Manual

8 Pre-developed pervious area condition:

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

Receiving waters

Refer to Watershed Mapping Tool -
http.//permitrack.sbcounty.qov/wap,

See ‘Drainage Facilities” link at this website

South Upland Storm Drain
West Cucamonga Channel
Cucamonga Channel, COE
Cucamonga Creek Reach 1 (Valley Reach)

San Antonio Channel, COE

Santa Ana River Reach 3

Santa Ana River Reach 2

Santa Ana River Reach 1

Pacific Ocean

Applicable TMDLs
Refer to Local Implementation Plan

Santa Ana River Reach 3 — Indicator Bacteria
Santa Ana River Reach 2 — No TMDLs

303(d) listed impairments

Refer to Local Implementation Plan and Watershed
Mapping Tool -

http://permitrack.sbcounty.gov/wap/ and State
Water Resources Control Board website —
http://www.waterboards.ca.qov/santaana/water _iss
ues/programs/tmdl/index.shtml

Santa Ana River Reach 3 — Copper, Lead, and Indicator Bacteria
Santa Ana River Reach 2 — Indicator Bacteria

Environmentally Sensitive Areas (ESA)
Refer to Watershed Mapping Tool -
http.//permitrack.sbcounty.qov/wap,

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

Cucamonga Creek Reach 1 (Valley Reach)

Santa Ana River, Reaches 3 & 4

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

|Z|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

|Z|No
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Section4 Best Management Practices (BMP)

4.1 Source Control BMP

4.1.1 Pollution Prevention

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

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

Identifier

Name

Check One

Included

Not
Applicable

Describe BMP Implementation OR,
if not applicable, state reason

N1

Education of Property Owners, Tenants
and Occupants on Stormwater BMPs

X

[

Initially, the developer is to insure practical informational materials will be provided to
homeowners until HOA is formed. Thereafter, HOA will responsible to pass this
information onto future owners or tenants. HOA, employees are to inform homeowners
on general good housekeeping practices that contribute to the protection of storm
water quality.

N2

Activity Restrictions

Restrictions include: vehicle fueling, outdoor materials storage, outdoor work or
processing areas, air/water supply, pesticide application by any other person than an
applicator certified by California Department of Pesticide Regulation, and hazardous
materials storage. CC&Rs will specifically prohibit these items.

N3

Landscape Management BMPs

Landscaping at the basin is drought tolerant grasses and plants. All other landscaping is
with native and drought tolerant trees. Shrubs and groundcovers or turf. Wood fiber has
been used in the landscaping design. Plants have been grouped with similar water
requirements in order to reduce excess irrigation runoff and promote surface filtration.
Landscaping correlates to the climate, soil, related natural resources and existing
vegetation of the site, as well as the type of development proposed. Smart controllers
with weather sensors have been used that will suspend irrigation if measured rainfall
exceeds specified thresholds. Irrigation and landscaping have been coordinated to avoid
overspray, etc.

N4

BMP Maintenance

An underground infiltration system and storage is proposed to treat the runoff from the
site. Schedule semiannual inspection for the beginning and end of the wet season to
identify potential problems such as erosion of the basin side slopes and invert, standing
water, trash and debris, and sediment accumulation. HOA shall follow maintenance
instruction for ADS Stormtech infiltration system per manufacturer Operation and
Maintenance Manual attached within this WQMP report.

N5

Title 22 CCR Compliance
(How development will comply)

No hazardous materials are expected to be stored onsite.

N6

Local Water Quality Ordinances

The homeowners are to comply with all City of Upland water quality ordinances.

N7

Spill Contingency Plan

No hazardous materials are expected to be stored onsite.
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Form 4.1-1 Non-Structural Source Control BMPs

Underground Storage Tank Compliance

[

X

No Underground storage tanks are expected to be onsite.

Hazardous Materials Disclosure
Compliance

[

X

No hazardous materials are expected to be stored onsite.
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Form 4.1-1 Non-Structural Source Control BMPs

Identifier

Name

Check One

Included

Not
Applicable

Describe BMP Implementation OR,
if not applicable, state reason

N10

Uniform Fire Code Implementation

[

X

No hazardous materials are expected to be stored onsite.

N11

Litter/Debris Control Program

[

The HOA must implement litter control procedures for common areas aimed to reduce
pollution of drainage water. The HOA may contract a landscape maintenance company
to provide this service during regularly scheduled maintenance which will consist of
litter patrol and noting trash disposal violations and reporting the violations to the HOA
for investigation.

N12

Employee Training

A training program will be established as it would apply to future employees,
contractors, and homeowners of the HOA to inform and train in maintenance activities
regarding the impact of dumping oil, paints, solvents, or other potentially harmful
chemicals into storm drains; the proper use of fertilizers and pesticides in landscaping
maintenance practices; and the impacts of littering and improper water disposal.

The HOA (or hired firm) will conduct the training program which will include targeted
training sessions with specific construction disciplines (landscaping, concrete finishers,
painters, etc.). See examples of educational materials that will be provided to the
Employees attached in this WQMP Report. Annual seminar and refresher course of the
program are to be conducted for HOA employees.

N13

Housekeeping of Loading Docks

No loading docks are part of this project.

N14

Catch Basin Inspection Program

The HOA will maintain the drainage systems, including catch basins and sturctures to
prevent offsite and onsite runoff blockage. The HOA is required to have catch basins
inspected and, if necessary, cleaned prior to the storm season, no later than October 1st
each year or prior to the first 24-hour storm event, whichever occurs first. Stenciling
shall be refreshed as needed to maintain legibility. These duties may be contracted out
to the landscape maintenance firm hired by the HOA.

N15

Vacuum Sweeping of Private
Streets and Parking Lots

The HOA shall have all streets and parking lots swept on a weekly basis. This procedure
will be intensified around October 1st of each year prior to and throughout rain storm
period.
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N16

Other Non-structural Measures for
Public Agency Projects

This is not a public agency project.

N17

Comply with all other applicable
NPDES permits

Complied
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Water Quality Management Plan (WQMP)

Form 4.1-2 Structural Source Control BMPs

Check One . .
. Describe BMP Implementation OR,
Identifier Name Not If not anolicable. stat
Included pplicable, state reason
Applicable
Storm drain message marker shall be placed at all Storm Drain inlets. The marker
1 Provide storm drain system stencilling and signage |X| |:| should be place in clear sight facing toward anyone approaching the inlet from
(CASQA New Development BMP Handbook SD-13) either side.
Design and construct outdoor material storage
S2 areai to reduce pollution introduction (CASQgA D IXI There are no outdoor material storage areas.
New Development BMP Handbook SD-34)
Design and construct trash and waste storage The HOA is responsible for maintenance on trash enclosure area and litter control
S3 areas to reduce pollution introduction (CASQA D |X| in all common areas.
New Development BMP Handbook SD-32)
Project plan designs conserve natural areas to extent possible, maximize natural
water storage and infiltration opportunities, and protect slopes and channels.
Plants have been grouped with similar water requirements in order to reduce
excess irrigation runoff and promote surface filtration. Landscaping correlates to
the climate, soil, related natural resources and existing vegetation of the site, as
well as the type of development proposed. Irrigation methods have been utilized
T that minimize runoff of excess irrigation water across impervious surfaces and into
Use efficient irrigation systems & landscape .
design, water conservation, smart controllers, and the stormwater conveyance system. Such measures include the use of smart
sa source control (Statewide Model Landscape |X| D controllers, wood mulch to minimize sediment in runoff and to maintain soil
Ordinance; CASQA New Development BMP infiltration capacity, and coordinating design of the irrigation system and
Handbook SD-12) landscape to minimize overspray and runoff. Water conservation devices such as
programmable irrigation timers and soil moisture sensors have also been used.
Refer to separate installation and maintenance plan by the landscape architect for
this project, Scrap pipe and extra materials shall be recycled if possible. All non-
recyclable wastes shall be landfilled. Hazardous wastes shall be disposed per
County hazardous material disposal regulations.
Finish grade of landscaped areas at a minimum of Creating a grade difference in the landscaping adjacent to the stre.et e.md.sidewalks
5 1-2 inches below top of curb, sidewalk, or |:| |X| create safety concerns. Instead, all runoff from parkway landscaping is directed to

pavement

the infiltration system for treatment.
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Protect slopes and channels and provide energy

No slopes and channel are part of the project.

S6 dissipation (CASQA New Development BMP D |X|
Handbook SD-10)

57 Covered dock areas (CASQA New Development ] X No covered dock areas are part of the project.
BMP Handbook SD-31)
Covered maintenance bays with spill containment . .

S8 plans (CASQA New Development BMP Handbook |:| |X| No covered maintenance bays are part of the project.
SD-31)

59 Vehicle wash areas with spill containment plans |:| |X| No vehicle wash areas are part of the project.
(CASQA New Development BMP Handbook SD-33)

510 Covered outdoor processing areas (CASQA New |:| IXI No outdoor processing areas are part of the project.

Development BMP Handbook SD-36)

Form 4.1-2 Structural Source Control BMPs

Identifier

Check One

Included

Not
Applicable

Describe BMP Implementation OR,
If not applicable, state reason

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

[

X

No equipment wash areas are part of the project.

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

No fueling areas are part of the project.

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

No hillside landscaping are part of the project.

Wash water control for food preparation areas

No food preparation areas are part of the project.

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

No community car wash racks are part of the project.




Water Quality Management Plan (WQMP)

4.1.2 Preventative LID Site Design Practices

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

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

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

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

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

Form 4.1-3 Preventative LID Site Design Practices Checklist

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

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

Explanation: Approximated 20% of the site will be pervious common area landscaping.

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

Explanation: Landscaping in common open space areas will provide for infiltration of runoff.

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

Explanation: Drainage pattern and time of concentration have been preserved to the maximum extent possible. Refer to
separately prepared Hydrology Study.

Disconnect impervious areas: Yes |Z No |:|

Explanation: An underground storage is proposed to treat stormwater.

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

Explanation: The entire area will be disturbed to accommodate the development.

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

Explanation: All areas that are not proposed hardscape or building will be planted and irrigated.

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

Explanation: Unnecessary compaction in the basin area will be minimized.

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes [X] No []
Explanation: Vegetated swales will transmit flows to the storm drain system within the landscaped areas.

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes [_] No [X]
Explanation: Landscaping is provided throughout the project, and mass grading will occur so this is not feasible. However,
compaction will be limited near the infiltration facility.
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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
(Whole Site)

1 Project area DA 1 (ft?): 2 Imperviousness after applying preventative 3 Runoff Coefficient (Rc): 0.5993
267,094.1609 site design practices (Imp%): 80% 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): 0.616 in
http://hdsc.nws.noaa.qov/hdsc/pfds/sa/sca pfds.html

3 Compute Ps, Mean 6-hr Precipitation (inches): 0.9121
Ps = Item 4 *C;, 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): 23,884 cft

DCV = 1/12 * [Item 1* Item 3 *Item 5 * C;], where C; is a function of drawdown rate (24-hr = 1.582; 48-hr = 1.963)
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2
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Form 4.2-2 Summary of HCOC Assessment (Whole Site)

The Project Site is verified to be completely within the HCOC exemption area.
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Form 4.2-3 HCOC Assessment for Runoff Volume (Whole Site)

The Project Site is verified to be completely within the HCOC exemption area.

Form 4.2-4 HCOC Assessment for Time of Concentration ( Whole Site )

The Project Site is verified to be completely with the HCOC exemption area.

Form 4.2-5 HCOC Assessment for Peak Runoff ( Whole Site )

The Project Site is verified to be completely within the HCOC exemption area.
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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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Form 4.3-1 Infiltration BMP Feasibility (Whole Site)

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

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

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

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

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

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

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

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

1 Implementation of Impervious Area Dispersion BMP (i.e.
routing runoff from impervious to pervious areas), excluding | pp DMA
impervious areas planned for routing to on-lot infiltration BMP Type
BMP: Yes[ | No[X] Ifyes, complete items 2-5; If no,
proceed to Item 6

2 Total impervious area draining to pervious area (ft2)

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

4 . . . .
Retention volume achieved from impervious area

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

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

on-lot rain gardens): Yes ] No[X] ifyes, complete items 7-
BMP Type

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): Vretention =Sum of Item 12 for all BMPs
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Form 4.3-2 Site Design Hydrologic Source Control BMPs (Whole Site)

Form 4.3-2 cont. Site Design Hydrologic Source Control BMPs (Whole
Site)

4 . s
Implementation of evapotranspiration BMP (green, DA DMA

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

3 Rooftop area planned for ET BMP (ft2)

6 Average wet season ET demand (in/day)

Use local values, typical ~ 0.1

1

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

8 Drawdown time (hrs)

Copy Item 6 in Form 4.2-1

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

20

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

1 Implementation of Street Trees: Yes [ | No [X

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

22 Number of Street Trees

23 Average canopy cover over impervious area (ft2)

24 Runoff volume retention from street trees (ft3)

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

25

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

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

No |z If yes, complete Items 27-29; If no, proceed to Item 30 BMP Type

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): NA  Vietention =Sum of Item 28 for all BMPs

0 Total Retention Volume from Site Design Hydrologic Source Control BMPs: NA Sum of Items 5, 13, 20, 25 and 29
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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): 23884 cft 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

DA DMA
BMP Type

Refer to
Geotechnical
Report

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

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

3 Infiltration safety factor See TGD Section 5.4.2 and Appendix D

4 Design percolation rate (in/hr) Puesign = Item 2 / Item 3 1.15in/hr

5 ponded water drawdown time (hr) Copy Item 6 in Form 4.2-1 48 hr

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

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

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

10441 sft
infiltration of full DCV or minimum space requirements from Table 5.7 of

the TGD for WQMP

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

10 Amended soil porosity

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

2 Gravel porosity 0.4

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

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

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

> Underground Retention Volume (ft3) Volume determined using 25510 cft

manufacturer’s specifications and calculations

16 Total Retention Volume from LID Infiltration BMPs: 25510 cft (Sum of Items 14 and 15 for all infiltration BMP included in plan)

7 Fraction of DCV achieved with infiltration BMP: 100% 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

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): NA
Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 — Form 4.3-3 Item 16

DA DMA

DA DMA DA DMA BMP Type

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

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

2 Describe cistern or runoff detention facility

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

cistern

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

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

Use local values, typical ~ 0.1 in/day

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

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

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

3 Total Retention Volume (ft3) from Harvest and Use BMP 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

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);

¢  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)

Full DCVs for all Drainage Management Areas are treated per Infiltration BMPs.
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Form 4.3-6 Volume Based Biotreatment (DA 1) —

Bioretention and Planter Boxes with Underdrains

Full DCVs for all Drainage Management Areas are treated per Infiltration BMPs.
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Form 4.3-7 Volume Based Biotreatment (DA 1) —

Constructed Wetlands and Extended Detention

Full DCVs for all Drainage Management Areas are treated per Infiltration BMPs.
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Form 4.3-8 Flow Based Biotreatment (DA 1)

Full DCVs for all Drainage Management Areas are treated per Infiltration BMPs.
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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 (Whole Site)

1

Total LID DCV for the Project DA-1 (ft3): 23884 cft Copy Item 7 in Form 4.2-1

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

3 On-site retention with LID infiltration BMP (ft3): 25510 cft Copy Item 16 in Form 4.3-3

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

5

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

6

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

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

e Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP: Yes |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 [X]

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 [X]

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

8

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

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

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

capture: |:|

Checked yes for Form 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits
and calculate volume for alternative compliance, Vai = (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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Water Quality Management Plan (WQMP)

4.3.6 Hydromodification Control BMP

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

Form 4.3-10 Hydromodification Control BMPs (DA 1)

The Project Site is verified to be completely with the HCOC exemption area.
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4.4 Alternative Compliance Plan (if applicable)

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

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

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

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

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

Section 5 Inspection and Maintenance Responsibility
for Post Construction BMP

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

Form 5-1 BMP Inspection and Maintenance

(use additional forms as necessary)

BMP

Reponsible Party(s)

Inspection/ Maintenance
Activities Required

Minimum Frequency
of Activities

Education of
Property
Owners,

Tenants, and

Occupants on

Storm-water

BMPs

Developer, HOA

The Education of Property Owners BMP will
begin when homes are sold. The Developer is to
ensure that the first owners are familiarized with
the BMPs on their lots. The HOA is responsible

to pass this information onto future owners or
tenants.

Annually

Landscape
Management
BMPs

HOA

The Landscape Management BMP will begin
within 2 weeks of common area landscape
planting and will occur on a bi-monthly basis (or
more frequently if desired). The HOA will retain
a landscape maintenance company or will have
staff designated to service all common area
landscaping. They are to ensure that turf is in
good condition and little raw ground is exposed.
Site trees and shrubs are to be trimmed as
necessary and all wastes disposed offsite. Wood
fiber that has been disturbed is to be replaced.
Any trash on common areas is to be removed
and disposed offsite to ensure areas are trash-
free. Ongoing maintenance shall be consistent
with local guidelines, and fertilizer and pesticide
usage shall be consistent with the instructions
contained on the product labels and with the
regulations administered by the state
Department of Pesticide Regulation. Clippings
and yard waste shall be composted. A landscape

Bi-Monthly
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Water Quality Management Plan (WQMP)

maintenance company will be retained to service
all site irrigation in common areas. Any
adjustments to ensure that sprinklers are not
over spraying should be made in a timely
manner. Any breaks or leak piping must be
repaired within 5 business days of report to the
landscaper.

Remove accumulated trash and debris in the
basin at the start and end of the wet season.

Weekly trash
removal
Inspection Prior

BMP .
Maintenance HOA Refer to ADS Stormtech Operation and and after Rainy
Maintenance Manual for Inspection Season (October
Recommendation and Maintenance Activities. 1)/ Every 3
Months
The Litter/Debris Control Program BMP will
being at the start of construction and will occur
Litter/Debris O]r; a weekly basis ( or more frequentIY. if dictated
Control HOA y volume ?f tras}}). A landsca‘pe n?alntenance Weekly
company will retained to provide litter control
Program .
services. They are to ensure that common areas
are trash-free, including the basin. Trash in these
areas is to be removed and disposed offsite.
The Employee Training BMP will begin with the
hiring of the employee and refresher course will . .
]%FI;I;lnoi)rflege HOA occur annually thereafter. The HOA shall insure if;?allrg /
that all HOA employees are familiar with the
BMP material contents attached within this plan.
The Catch Basin Inspection Program BMP will
begin within 30 days of curb inlet structure
Catch Basin installatiOI‘l. Inspections will be done by a > times per month.
. landscape maintenance company or other HOA .
Inspection HOA . ) . Prior and after
Program staff prior to the rainy season al?d two t1mes' per rainy season
month thereafter for the duration of the rainy
season. The inspector is also required to clean
the facilities as needed.
Oldcastle Oldcastle FloGard catch basin insert filter
FloGard Catch HOA maintenance will conform to manufacturer’s
Basin Insert specifications.
Filters
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Water Quality Management Plan (WQMP)

Inspections/
cleanings should
occur at least two

PMC will be required to hire a professional times per year

ADS maintenance company to provide regular and before the
StormTech inspection, re Iail)irs};mdli):leanin ger start of the rainy
Chambers HOA P L, p. L 5P ) season (October

. . manufacturer’s specifications. All trash/ debris
Infiltration . . 1st). Refer to

and loose sediment/ silt shall be removed per
System ) . Attachment C for
manufacturer’s specifications. .\
additional

information and
manufacturer’s
specifications.




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



Preliminary WQMP
City of Upland, San Bernardino County

APPENDIX A
WQMP Exhibit




TT ) W K pummpett TR ]
L 7 | L | -N.AP. N °
PRELIMINARY WQMP EXRIBIT = et - ’ > a8
== ———— > = t—r —a=— - A T T
W. ARROW HWY AND SAN ANTONIO AVENUE e I J = ﬁﬂ%%ﬁﬁﬂ lﬁfg —
CITY OF UPLAND, COUNTY OF SAN BERNARDINO \ | ;o: | AN - & = BRI Ak e TEE
L L o 78.4 80.6 2 EIELE e[ EEEElE
= g W o= — s - I 1278.27 FF / FS B FS_\ 2% W& " B ST ]
. 0 é j/ | ﬁéﬂkm&a*:: - = B | : 1277.6 PAD p ﬁ‘ i;E’J % Ej‘guﬁ}j || ﬁg T __mmj 5
N2 3 | i / | : / | I ' B I s | I w I 1_ ._f ARROW Tou"r- L ﬁﬂ_ 17 ] ﬁﬁé(
il | N T s e o e = | e Ay LSITE 7 0O I_Lh:‘u_ll\lﬁ"ll L M=
| li 3 lhxw ’JJ\ ] : 009 » O%hm-| i I ! 9 Eégu_t — %Hg'.?ﬁ?' lEFt’LrF Lt ]3[ ol
I ] - B SCED S <=0 > =D <= A e A 1 = S
o | ﬂl t o s || >%27 77 FF RE -| I. TE | |- S | ,E%Uf _ (S T T T == Ml
bii el Ea ; | = 2L PAD | 1278.67 FF * 128057 FF 1281.47 FF 17 1283.57 FF ! = 2 |”i 1 e iSRG
- i . | iz 1278.0 P 1279.9 P 1280.8 P 1282.9 P | / - L3 = S .
v‘ - | |l\-\ &/Z{F{kq}ﬁﬁﬂ{k ::13::;:‘:/;“;:‘—‘:::—;“; Pl 7;)(* | : O::C) _ AD - AD | AD - AD I ‘ jéiﬂ'l’ﬂliﬂ]l—ﬂ ;—“J__”_:” = i | T ﬁ_ l I’i I
G : R . Ir : ‘ . = y e i o1 s = ==l
| B R NS o © 3 R : é ~ o u'%f'—j E;g i ST TR mhﬁn——k?—'u! 2 5 |1 \[\Eﬁ
|| | | L || @ yi | ﬂ ] g ¥ - | CsE-7 ':°°~ ] _g°°\_ | 2= | VICINITY MAP
a | | R — [ | 1277.37 FF B820 B820)- ¢~ | 1/ HB820 (8820 - | | s
5F | NAP. | |1 P <H i
2 :b g é | [ ] [} ) 77X H | | 8(0\ iy ] ~e | |
r ; | ! N 1 I = 1277.97 FF © 1279.87 FF 1280.87 FF - 1282.97 FF |
[ f e e o T 1277.3 PAD 1279.2 PAD 1280.2 PAD 1282.3 PAD |
_ o S, 3 | B810 mE ™ o e | L
: i | ! LEGEND:
S| ° e | 3 L ‘ | Ol SEEE \
= B400 o 27| B400 (Sp-10XSD-12 1276.87 FF LD C3e A % =& I /&\ mmm s s mmm DRAINAGE MANAGEMENT AREA (DMA) BOUNDARY
g g 127187 FF 1] =1 | 127187 FF o 1276.2 PAD S DA A AN ' | Ty
1271.2 PAD 1271.2 PAD > | * = Ke.19 Ac i | \ \ —— — — —— STE souARY
. . | . = | I \
‘ | | DE}ESTILI)T\IAT\I/%TULSATESJ%%)&%ACFT ' i i i e ! = RIGHT OF WAY
da 17 1277.27 FF 1279.17 FF 1280.07 FF |, 128217 FF il & \
ENURN AR 1 o ey e o 5 S s [ eatr == T : 1276.6 PAD © * 1278.5 PAD | 1279.4 PAD — = 1281.5 PAD I \ LOT LINE
= : SD-13 N | | e : 2ok | ) 3\ \
i % 3 a%)_ ___________ TNl 247 ] iR 2 | r) i \ — - FLOW DIRECTION
N 4 v p— I
| = 185 SE-7 D= i‘ o O — 58 e N SE-7 I LI\& I\:{ -~
: \ I | S ' —
_FE; N | | \El \Q"J | Nvo =
| : 27% =R \ —\
[ ] | - | £/ —( M \ ///// LT v v v v
§ ~0a N = I il o i il =& ] : L. L L7, pervious ARea
o= S INE i 1276.77 FF 1278.67 FF 1279.57 FF 1281.67 FF b 7
=< CS-113 -1, L] =l [ 1276.1 PAD 5 - 1278.0 PAD | 1278.9 PAD 7= > 1281.0 PAD | %
] Ba T e | mam | Blress  es ey e | 7
. o 09 ? _ R (&) i~ ! I , ‘)
; [ —n 0-12) 2 _ RIS P e D CEDIS T 7 STRUCTURAL & NON-STRUCTURAL SOURCE CONTROLS:
1 l | | E N ' : Sk i o == LANDSCAPE MANAGEMENT/ EFFICIENT LANDSCAPE DESIGN
L5l | 127227 FF 1272.27 FF S T B500) | & 4 e T S o] ! V.
= 2 | 1271.6 PAD 1271.6 PAD . ETIEE%B%AT\I/%TU'SAYESTE}%;')BE FT CRp A &2 | / ROOF RUNOFF CONTROLS
= | L © el|ivg o > | 7
| l | ik EV?& 07 FF %
il e EE 8] 12744 PAD 1275.87 FF 1277.87 FF 1278.77 FF 1280.77 FF | STORM DRAIN SIGNAGE
‘. T === =x== HFEH G e e = = = == ] | 1275.2 PAD ‘// 1277.2 PAD 1278.1 PAD 1280.1 PAD | @ STREET SWEEPING & VACUUMING
s - - = = = L o~ .
| | Hr=2 L . o_ |7 ozd% ! CINFD  INFILTRATION SYSTEM
' N.AP < g EE = N<I™ o
AN . - (Ea  g F KT SA -
J | (o = ‘ EliBs20)- - Mh(Bs20) -, ' RLBs20)- - “k[B820)_ ]
| : X m ] 52 :
| S I ! 9 )
‘ 1i é S L | ‘ gg SE-7 @ S
! R o : H ",| SN T 127517 FF 127717 FF | 1278.17 FF 1280.17 FF z |
‘ ! 5| @ 1274.5 PAD 1276.5 PAD 1277.5 PAD 1279.5 PAD |
! : [ "i - i - - - — | S
% < | % | | | | / o| L | \&/\ A
3% | ?F, 3 N~ | e & DMA LANDUSE AREA (SF) AREA (AC) PERVIOUS %
Il | 3 ; | ” ' : = 2 A RESIDENTIAL 267,094 6.13 20%
: U‘ U Qyn i
| | oL g bl LT - g‘: N e I = N - | NOTE: PROPOSED DEVELOPMENT PERVIOUS COVERS ASSUMED PER SAN BERNARDINO HYDROLOGY MANUAL LANDUSE.
X i ] L1 | | | L , L1 | | /| o - /lr
: | q _ll o 73.5 @5.7 78.1 |
i | N () o o ——/ £y —— — 27 FS—————ifsh == ———F—\ |
= | L | ) & | i G !
: | 5 et = L (79 9) I FILTRATION SYSTEM
> il - - VAR } (] v
i= : ‘ T ——— CNFD ] / ﬁg’; SCALE: 1" = 30'
i s Qe | H: INFILTRATION SYSTEM 1B: | . INFILTRATION SYSTEM 18:
| e = [ DEIEVION VOLUVE: 059 GFT - ~DETENTION_VOLUME: 4099 CFT— _ ey
! | x 0 : B §u Pl vy e i i éi """ s 0 15 30 60
2 | 3 3 X N o S P S
1P} RN » ol A o NART U
PLANS PREPARED BY DRAWN BY: ‘
T v CITY OF UPLAND vl
ml IRVINE, CALIFORNIA 926 18 DESIGNED BY: SH EET
(949) 9| 6-3800 SM
AN PRELIMINARY or 1 spers
RECOMMENDED BY: WQMP EXHIBIT DRAWING NO.
DATE:
DANE P. MCDOUGALL RCE. # 80705

PLAN SET: PSO1

AN VEATE b 2 i

DATE: 11/4/2025







4 N
NO DUMPING

~

A <A S

DRAINS TO
~ OCEAN




Figure F-1 ; - O ERSIRER
= 3 4
S 9 & ;q _4 = e -
3 g B RN it W i ,
> L 1:3 ~ Sy =
uik/\ \ a ‘ \
| S . S 2
I a =
42 P alite _
» : e € S
o2 1
’—CU\),
, Py
] [ O’@I 4 =
. | F IN
i e
“” | 52
DR3IN, PR N e & . = £
Project Site Location
: - o
; LT !

s ¥ $ N
| /
4 -
e i ‘
: Y e . STATE HWY 60
b )
=N - Legend 6«&%\ HCOC Exempt feas————— N~ ———
’: A Regional Bogrd Boundary Hydromodification Government Land None Exempt F HO3 HO9 m VI
> . ] D Counity Boundary EHM State of California Land HCOC Exempt G HO4 H10 vV VI
K i 9
2 7 ! rainageCourse Low United States of America Land HO1 HO5 H11 X VI
—— <all other values> Medium City Boundary s HO2 HO6 H12 J w
— High — Freeways HO2A HO7 [ U X
= = = High (Default) Basins and Dams E HO2B HO8 Il \V; Xl




Hydromodification

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

1. Sump Condition: All downstream conveyance channel to an adequate sump (for
example, Prado Dam, Santa Ana River, or other Lake, Reservoir or naturally erosion
resistant feature) that will receive runoff from the project are engineered and regularly
maintained to ensure design flow capacity; no sensitive stream habitat areas will be
adversely affected; or are not identified on the Co-Permittees Hydromodification
Sensitivity Maps.

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

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

3. Diversion to Storage Area: The drainage areas that divert to water storage areas which
are considered as control/release point and utilized for water conservation.

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

4. Less than One Acre: The Priority Development Project disturbs less than one acre. The
Co-permittee has the discretion to require a Project Specific WQMP to address HCOCs
on projects less than one acre on a case by case basis. The project disturbs less than one
acre and is not part of a common plan of development.

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

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



http://sbcounty.permitrack.com/wap
http://sbcounty.permitrack.com/wap

Summary of HCOC Exempted Area

HCOC Exemption reasoning

1 2 3
Area
A X
B X
C
E X
F
G X
HO1 X X
HO02 X X
HO2A X X
HO02B X
HO3 X
HO4 X X
HO5 X
HO6 X
HO7 X
HO8 X X
HO09 X
H10 X X
H11 X X
H12 X
J X
U X
w X
I X
Il X
1]
v X
Vv X*
\
Vi
VI X
IX
X X
Xl X

*Detention/Conservation Basin
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Infiltration Trench

TC-10

General Description

An infiltration trench is a long, narrow, rock-filled trench with no
outlet that receives stormwater runoff. Runoff is stored in the
void space between the stones and infiltrates through the bottom
and into the soil matrix. Infiltration trenches perform well for
removal of fine sediment and associated pollutants.
Pretreatment using buffer strips, swales, or detention basins is
important for limiting amounts of coarse sediment entering the
trench which can clog and render the trench ineffective.

Inspection/Maintenance Considerations

Frequency of clogging is dependant on effectiveness of
pretreatment, such as vegetated buffer strips, at removing
sediments. See appropriate maintenance factsheets for
associated pretreatment. If the trench clogs, it may be necessary
to remove and replace all or part of the filter fabric and possibly
the coarse aggregate. Clogged infiltration trenches with surface
standing water can become a nuisance due to mosquito breeding.
Maintenance efforts associated with infiltration trenches should
include frequent inspections to ensure that water infiltrates into
the subsurface completely at a recommended infiltration rate of
72 hours or less to prevent creating mosquito and other vector
habitats. Most of the maintenance should be concentrated on
the pretreatment practices, such as buffer strips and swales
upstream of the trench to ensure that sediment does not reach
the infiltration trench. Regular inspection should determine if
the sediment removal structures require routine maintenance.
Infiltration trenches should not be put into operation until the
upstream tributary area is stabilized.

Maintenance Concerns,
Objectives, and Goals

= Accumulation of Metals
m Clogged Soil Outlet Structures

m Vegetation/Landscape
Maintenance

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Oxygen Demanding
Legend (Removal Effectiveness)

® low B High
A Medium

NSNS SSKSSASS
EEEEEENEEBR

CASQA

California

Stormwater

Quality
Association
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Municipal
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TC-10 Infiltration Trench

m Inspect after every major storm for the first few months to ensure proper functioning. After construction

Drain times should be observed to confirm that designed drain times has been achieved.

Inspect facility for signs of wetness or damage to structures, signs of petroleum
hydrocarbon contamination, standing water, trash and debris, sediment accumulation,
slope stability, standing water, and material buildup.

Check for standing water or, if available, check observation wells following 3 days of dry
weather to ensure proper drain time.

Inspect pretreatment devices and diversion structures for damage, sediment buildup, and
structural damage.

Semi-annual and
after extreme
events

Trenches with filter fabric should be inspected for sediment deposits by removing a small
section of the top layer. If inspection indicates that the trench is partially or completely
clogged, it should be restored to its design condition.

Annual

Repair undercut and eroded areas at inflow and outflow structures.

Remove sediment, debris, and oil/grease from pretreatment devices and overflow
structures.

Standard
maintenance (as
needed)

Remove trash, debris, grass clippings, trees, and other large vegetation from the trench
perimeter and dispose of properly.

Mow and trim vegetation to prevent establishment of woody vegetation, and for aesthetic
and vector reasons.

Semi-annual, more
often as needed

Clean out sediment traps, forebays, inlet/outlet structures, overflow spillway, and
trenches if necessary.

Remove grass clippings, leaves, and accumulated sediment from the surface of the trench.
Replace first layer of aggregate and filter fabric if clogging appears only to be at the
surface.

Clean trench when loss of infiltrative capacity is observed. If drawdown time is observed
to have increased significantly over the design drawdown time, removal of sediment may
be necessary. This is an expensive maintenance activity and the need for it can be
minimized through prevention of upstream erosion.

Annual

If bypass capability is available, it may be possible to regain the infiltration rate in the
short term by providing an extended dry period.

Seed or sod to restore ground cover.

5-year maintenance

Total rehabilitation of the trench should be conducted to maintain storage capacity within
2/3 of the design treatment volume and 72-hour exfiltration rate limit.

Trench walls should be excavated to expose clean soil.

All of the stone aggregate and filter fabric or media must be removed. Accumulated
sediment should be stripped from the trench bottom. At this point the bottom may be
scarified or tilled to help induce infiltration. New fabric and clean stone aggregate should
be refilled.

Upon failure

20f 3

California Stormwater BMP Handbook

Municipal
www.cabmphandbooks.com

January 2003



Infiltration Trench TC-10

Additional Information

Infiltration practices have historically had a high rate of failure compared to other stormwater
management practices. One study conducted in Prince George's County, Maryland (Galli, 1992),
revealed that less than half of the infiltration trenches investigated (of about 50) were still
functioning properly, and less than one-third still functioned properly after 5 years. Many of
these practices, however, did not incorporate advanced pretreatment. By carefully selecting the
location and improving the design features of infiltration practices, their performance should
improve.

It is absolutely critical that settleable particles and floatable organic materials be removed from
runoff water before it enters the infiltration trench. The trench will clog and become
nonfunctional if excessive particulate matter is allowed to enter the trench.

Cold climate considerations — see http://www.cwp.org/cold-climates.htm

References
EPA, Stormwater Technology Fact Sheet - Infiltration Trench. EPA 832-F-99-019. September,
1999.

Metropolitan Council, Urban Small Sites Best Management Practices Manual. Available at:
http://www.metrocouncil.org/environment/Watershed/BMP/manual.htm

Michigan Department of Environmental Quality. Infiltration Trench Factsheet. Available at:
http://www.deq.state.mi.us/documents/deq-swq-nps-it.pdf

Montgomery County Department of Environmental Protection. Maintaining Urban Stormwater
Facilities - A Guidebook for Common Ownership Communities. Available at:
http://www.montgomerycountymd.gov/mc/services/dep/Stormwater/maintain.htm

Stormwater Managers Resource Center, Manual Builder. Available at:
http://www.stormwatercenter.net/intro manual.htm

Stormwater Managers Resource Center. On-line: http://www.stormwatercenter.net

U.S. Department of Agriculture, Natural Resources Conservation Service. Illinois Urban
Manual: A Technical Manual Designed for Urban Ecosystem Protection and Enhancement,

1995.

U.S. Environmental Protection Agency, Post-Construction Stormwater Management in New
Development & Redevelopment BMP Factsheets. Available at:
http://www.cfpub.epa.gov/npdes/stormwater/menuofbmps/bmp files.cfm

Ventura Countywide Stormwater Quality Management Program, Technical Guidance Manual
for Stormwater Quality Control Measures. July, 2002.
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Site Design & Landscape Planning SD-10

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

N NN

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description

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

Approach

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

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

Design Considerations

Design requirements for site design and landscapes planning
should conform to applicable standards and specifications of
agencies with jurisdiction and be consistent with applicable
General Plan and Local Area Plan policies.

CALIFORNIA STORMWATER

January 2003 California Stormwater BMP Handbook 1of4
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SD-10 Site Design & Landscape Planning

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

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

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

Project plan designs should conserve natural areas to the extent possible, maximize natural
water storage and infiltration opportunities, and protect slopes and channels.

Conserve Natural Areas during Landscape Planning

If applicable, the following items are required and must be implemented in the site layout
during the subdivision design and approval process, consistent with applicable General Plan and
Local Area Plan policies:

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

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

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

m  Promote natural vegetation by using parking lot islands and other landscaped areas.
m  Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

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

m  Maintain natural storage reservoirs and drainage corridors, including depressions, areas of
permeable soils, swales, and intermittent streams. Develop and implement policies and
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Site Design & Landscape Planning SD-10

regulations to discourage the clearing, filling, and channelization of these features. Utilize
them in drainage networks in preference to pipes, culverts, and engineered ditches.

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

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

m  Avoid disturbing steep or unstable slopes.

m  Avoid disturbing natural channels.

m Stabilize disturbed slopes as quickly as possible.

m Vegetate slopes with native or drought tolerant vegetation.

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

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

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

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

m  Consider other design principles that are comparable and equally effective.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.
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SD-10 Site Design & Landscape Planning

Redevelopment may present significant opportunity to add features which had not previously
been implemented. Examples include incorporation of depressions, areas of permeable soils,
and swales in newly redeveloped areas. While some site constraints may exist due to the status
of already existing infrastructure, opportunities should not be missed to maximize infiltration,
slow runoff, reduce impervious areas, disconnect directly connected impervious areas.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Stormwater Management Manual for Western Washington, Washington State Department of
Ecology, August 2001.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Efficient Irrigation SD-12

Design Objectives

M Maximize Infiltration
M Provide Retention
M  Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description

Irrigation water provided to landscaped areas may result in excess irrigation water being
conveyed into stormwater drainage systems.

Approach

Project plan designs for development and redevelopment should include application methods of
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance
system.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations
Designing New Installations

The following methods to reduce excessive irrigation runoff should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittee:

m  Employ rain-triggered shutoff devices to prevent irrigation after precipitation.
m Design irrigation systems to each landscape area’s specific water requirements.

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

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

CALIFORNIA STORMWATER
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SD-12 Efficient Irrigation

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

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

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

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

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

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

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

Redeveloping Existing Installations

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

o

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Storm Drain Signage SD-13

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

o Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description
Waste materials dumped into storm drain inlets can have severe impacts on receiving and
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that
are typically placed directly adjacent to storm drain inlets.

Approach

The stencil or affixed sign contains a brief statement that prohibits dumping of improper
materials into the urban runoff conveyance system. Storm drain messages have become a
popular method of alerting the public about the effects of and the prohibitions against waste
disposal.

Suitable Applications

Stencils and signs alert the public to the destination of pollutants discharged to the storm drain.
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area
where contributions or dumping to storm drains is likely.

Design Considerations

Storm drain message markers or placards are recommended at all storm drain inlets within the
boundary of a development project. The marker should be placed in clear sight facing toward
anyone approaching the inlet from either side. All storm drain inlet locations should be
identified on the development site map.

Designing New Installations

The following methods should be considered for inclusion in the
project design and show on project plans:

m  Provide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING

CALIFORNIA STORMWATER
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SD-13 Storm Drain Sighage

— DRAINS TO OCEAN” and/or other graphical icons to discourage illegal dumping.

m  Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping
at public access points along channels and creeks within the project area.

Note - Some local agencies have approved specific signage and/or storm drain message placards
for use. Consult local agency stormwater staff to determine specific requirements for placard
types and methods of application.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. If the project meets the definition of “redevelopment”, then the
requirements stated under “ designing new installations” above should be included in all project
design plans.

Additional Information
Maintenance Considerations

m Legibility of markers and signs should be maintained. If required by the agency with
jurisdiction over the project, the owner/operator or homeowner’s association should enter
into a maintenance agreement with the agency or record a deed restriction upon the
property title to maintain the legibility of placards or signs.

Placement
m  Signage on top of curbs tends to weather and fade.

m  Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms.

Supplemental Information
Examples

m  Most MS4 programs have storm drain signage programs. Some MS4 programs will provide
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Street Sweeping and Vacuuming SE-7

Categories

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

N [

WM

Legend:
4| Primary Objective
Secondary Objective

Targeted Constituents
Description and Purpose Sediment
Street sweeping and vacuuming includes use of self-propelled Nutrients
and walk-behind equipment to remove sediment from streets Trash
and roadways, and to clean paved surfaces in preparation for
final paving. Sweeping and vacuuming prevents sediment from
the project site from entering storm drains or receiving waters.

Metals

Bacteria

Oil and Grease 4|
Suitable Applications Organics

Sweeping and vacuuming are suitable anywhere sediment is
tracked from the project site onto public or private paved
streets and roads, typically at points of egress. Sweeping and
vacuuming are also applicable during preparation of paved None
surfaces for final paving.

Potential Alternatives

Limitations
Sweeping and vacuuming may not be effective when sediment
is wet or when tracked soil is caked (caked soil may need to be
scraped loose).

Implementation

m  Controlling the number of points where vehicles can leave
the site will allow sweeping and vacuuming efforts to be
focused, and perhaps save money.

m Inspect potential sediment tracking locations daily.

m Visible sediment tracking should be swept or vacuumed on
a daily basis.

m Do not use kick brooms or sweeper attachments. These
tend to spread the dirt rather than remove it.

CALIFORNIA STORMWATER
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Street Sweeping and Vacuuming SE-7

m If not mixed with debris or trash, consider incorporating the removed sediment back into
the project

Costs

Rental rates for self-propelled sweepers vary depending on hopper size and duration of rental.
Expect rental rates from $58/hour (3 yd3 hopper) to $88/hour (9 yd3 hopper), plus operator
costs. Hourly production rates vary with the amount of area to be swept and amount of
sediment. Match the hopper size to the area and expect sediment load to minimize time spent
dumping.

Inspection and Maintenance

m Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

m  When actively in use, points of ingress and egress must be inspected daily.

m  When tracked or spilled sediment is observed outside the construction limits, it must be
removed at least daily. More frequent removal, even continuous removal, may be required
in some jurisdictions.

m  Be careful not to sweep up any unknown substance or any object that may be potentially
hazardous.

m  Adjust brooms frequently; maximize efficiency of sweeping operations.
m  After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite.

References

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Labor Surcharge and Equipment Rental Rates, State of California Department of Transportation
(Caltrans), April 1, 2002 — March 31, 2003.
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PROJECT INFORMATION

ENGINEERED PRODUCT
MANAGER

ADS SALES REP

PROJECT NO.

Advanced Drainage Systems, Inc.

SiteAssist
FOR STORMTECH
(] INSTALLATION INSTRUCTIONS
VISIT OUR APP

WARM-023 P1A&B

UPLAND, CA, USA

MC-3500 STORMTECH CHAMBER SPECIFICATIONS

1. CHAMBERS SHALL BE STORMTECH MC-3500.

2. CHAMBERS SHALL BE ARCH-SHAPED AND SHALL BE MANUFACTURED FROM VIRGIN, IMPACT-MODIFIED POLYPROPYLENE
COPOLYMERS.

3. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED
WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 45x76 DESIGNATION SS.

4. CHAMBER ROWS SHALL PROVIDE CONTINUOUS, UNOBSTRUCTED INTERNAL SPACE WITH NO INTERNAL SUPPORTS THAT WOULD
IMPEDE FLOW OR LIMIT ACCESS FOR INSPECTION.

5. THE STRUCTURAL DESIGN OF THE CHAMBERS, THE STRUCTURAL BACKEFILL, AND THE INSTALLATION REQUIREMENTS SHALL ENSURE
THAT THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, SECTION 12.12, ARE MET FOR: 1)
LONG-DURATION DEAD LOADS AND 2) SHORT-DURATION LIVE LOADS, BASED ON THE AASHTO DESIGN TRUCK WITH CONSIDERATION
FOR IMPACT AND MULTIPLE VEHICLE PRESENCES.

6. CHAMBERS SHALL BE DESIGNED, TESTED AND ALLOWABLE LOAD CONFIGURATIONS DETERMINED IN ACCORDANCE WITH ASTM F2787,
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".
LOAD CONFIGURATIONS SHALL INCLUDE: 1) INSTANTANEOUS (<1 MIN) AASHTO DESIGN TRUCK LIVE LOAD ON MINIMUM COVER 2)
MAXIMUM PERMANENT (75-YR) COVER LOAD AND 3) ALLOWABLE COVER WITH PARKED (1-WEEK) AASHTO DESIGN TRUCK.

7. REQUIREMENTS FOR HANDLING AND INSTALLATION:

e TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING
STACKING LUGS.

e TOENSURE A SECURE JOINT DURING INSTALLATION AND BACKEFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS
THAN 3”.

e TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT SHALL BE
GREATER THAN OR EQUAL TO 450 LBS/FT/%. THE ASC IS DEFINED IN SECTION 6.2.8 OF ASTM F2418. AND b) TO RESIST CHAMBER
DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED
FROM REFLECTIVE GOLD OR YELLOW COLORS.

8. ONLY CHAMBERS THAT ARE APPROVED BY THE SITE DESIGN ENGINEER WILL BE ALLOWED. UPON REQUEST BY THE SITE DESIGN
ENGINEER OR OWNER, THE CHAMBER MANUFACTURER SHALL SUBMIT A STRUCTURAL EVALUATION FOR APPROVAL BEFORE
DELIVERING CHAMBERS TO THE PROJECT SITE AS FOLLOWS:

e THE STRUCTURAL EVALUATION SHALL BE SEALED BY A REGISTERED PROFESSIONAL ENGINEER.

e THE STRUCTURAL EVALUATION SHALL DEMONSTRATE THAT THE SAFETY FACTORS ARE GREATER THAN OR EQUAL TO 1.95 FOR
DEAD LOAD AND 1.75 FOR LIVE LOAD, THE MINIMUM REQUIRED BY ASTM F2787 AND BY SECTIONS 3 AND 12.12 OF THE AASHTO
LRFD BRIDGE DESIGN SPECIFICATIONS FOR THERMOPLASTIC PIPE.

e THE TEST DERIVED CREEP MODULUS AS SPECIFIED IN ASTM F2418 SHALL BE USED FOR PERMANENT DEAD LOAD DESIGN
EXCEPT THAT IT SHALL BE THE 75-YEAR MODULUS USED FOR DESIGN.

9. CHAMBERS AND END CAPS SHALL BE PRODUCED AT AN ISO 9001 CERTIFIED MANUFACTURING FACILITY.

10. MANIFOLD SIZE TO BE DETERMINED BY SITE DESIGN ENGINEER. SEE TECH NOTE #6.32 FOR MANIFOLD SIZING GUIDANCE. DUE TO THE
ADAPTATION OF THIS CHAMBER SYSTEM TO SPECIFIC SITE AND DESIGN CONSTRAINTS, IT MAY BE NECESSARY TO CUT AND COUPLE ADDITIONAL
PIPE TO STANDARD MANIFOLD COMPONENTS IN THE FIELD.

11. ADS DOES NOT DESIGN OR PROVIDE MEMBRANE LINER SYSTEMS. TO MINIMIZE THE LEAKAGE POTENTIAL OF LINER SYSTEMS, THE MEMBRANE
LINER SYSTEM SHOULD BE DESIGNED BY A KNOWLEDGEABLE GEOTEXTILE PROFESSIONAL AND INSTALLED BY A QUALIFIED CONTRACTOR.

©2025 ADS, INC.

IMPORTANT - NOTES FOR THE BIDDING AND INSTALLATION OF MC-3500 CHAMBER SYSTEM

1. STORMTECH MC-3500 CHAMBERS SHALL NOT BE INSTALLED UNTIL THE MANUFACTURER'S REPRESENTATIVE HAS COMPLETED A
PRE-CONSTRUCTION MEETING WITH THE INSTALLERS.

2. STORMTECH MC-3500 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".
3. CHAMBERS ARE NOT TO BE BACKFILLED WITH A DOZER OR AN EXCAVATOR SITUATED OVER THE CHAMBERS.
STORMTECH RECOMMENDS 3 BACKFILL METHODS:

e STONESHOOTER LOCATED OFF THE CHAMBER BED.

e BACKFILL AS ROWS ARE BUILT USING AN EXCAVATOR ON THE FOUNDATION STONE OR SUBGRADE.

e BACKFILL FROM OUTSIDE THE EXCAVATION USING A LONG BOOM HOE OR EXCAVATOR.
4. THE FOUNDATION STONE SHALL BE LEVELED AND COMPACTED PRIOR TO PLACING CHAMBERS.
5. JOINTS BETWEEN CHAMBERS SHALL BE PROPERLY SEATED PRIOR TO PLACING STONE.
6. MAINTAIN MINIMUM - 6" (150 mm) SPACING BETWEEN THE CHAMBER ROWS.
7. INLET AND OUTLET MANIFOLDS MUST BE INSERTED A MINIMUM OF 12" (300 mm) INTO CHAMBER END CAPS.

8. EMBEDMENT STONE SURROUNDING CHAMBERS MUST BE A CLEAN, CRUSHED, ANGULAR STONE OR RECYCLED CONCRETE; AASHTO M43 #3, 357, 4,
467, 5, 56, OR 57.

9. STONE MUST BE PLACED ON THE TOP CENTER OF THE CHAMBER TO ANCHOR THE CHAMBERS IN PLACE AND PRESERVE ROW SPACING.

10. THE CONTRACTOR MUST REPORT ANY DISCREPANCIES WITH CHAMBER FOUNDATION MATERIALS BEARING CAPACITIES TO THE SITE DESIGN
ENGINEER.

11.  ADS RECOMMENDS THE USE OF "FLEXSTORM CATCH IT" INSERTS DURING CONSTRUCTION FOR ALL INLETS TO PROTECT THE SUBSURFACE
STORMWATER MANAGEMENT SYSTEM FROM CONSTRUCTION SITE RUNOFF.

NOTES FOR CONSTRUCTION EQUIPMENT

1. STORMTECH MC-3500 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".

2. THE USE OF EQUIPMENT OVER MC-3500 CHAMBERS IS LIMITED:
e NO EQUIPMENT IS ALLOWED ON BARE CHAMBERS.
e NO RUBBER TIRED LOADER, DUMP TRUCK, OR EXCAVATORS ARE ALLOWED UNTIL PROPER FILL DEPTHS ARE REACHED IN ACCORDANCE
WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".
e  WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT CAN BE FOUND IN THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".

3. FULL 36" (900 mm) OF STABILIZED COVER MATERIALS OVER THE CHAMBERS IS REQUIRED FOR DUMP TRUCK TRAVEL OR DUMPING.
USE OF A DOZER TO PUSH EMBEDMENT STONE BETWEEN THE ROWS OF CHAMBERS MAY CAUSE DAMAGE TO CHAMBERS AND IS NOT AN ACCEPTABLE

BACKFILL METHOD. ANY CHAMBERS DAMAGED BY USING THE "DUMP AND PUSH" METHOD ARE NOT COVERED UNDER THE STORMTECH STANDARD
WARRANTY.

CONTACT STORMTECH AT 1-800-821-6710 WITH ANY QUESTIONS ON INSTALLATION REQUIREMENTS OR WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT.
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[THIS DRAWING HAS BEEN PREPARED BASED ON INFORMATION PROVIDED TO ADS/STORMTECH UNDER THE DIRECTION OF THE PROJECT’S ENGINEER OF RECORD (“EOR”) OR OTHER PROJECT REPRESENTATIVE. THIS DRAWING IS NOT INTENDED FOR USE IN BIDDING OR CONSTRUCTION
[WITHOUT THE EOR’S PRIOR APPROVAL. EOR SHALL REVIEW THIS DRAWING PRIOR TO BIDDING AND/OR CONSTRUCTION. IT IS THE ULTIMATE RESPONSIBILITY OF THE EOR TO ENSURE THAT THE PRODUCT(S) DEPICTED AND ALL ASSOCIATED DETAILS MEET ALL APPLICABLE

LAWS. REGULATIONS. AND PROJECT REQUIREMENTS.
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1. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 45x76 i g ©
DESIGNATION SS. 23 §
2. MC-3500 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS". STS

THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH CONSIDERATION
FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS. REFERENCE STORMTECH DESIGN MANUAL FOR BEARING CAPACITY GUIDANCE.
4. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.
5. REQUIREMENTS FOR HANDLING AND INSTALLATION:
e  TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING STACKING LUGS.
e TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKEFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS THAN 3". \

&

ACCEPTABLE FILL MATERIALS: STORMTECH MC-3500 CHAMBER SYSTEMS :

L] - -}

: 3

<p

m Z [

AASHTO MATERIAL 2| Tl

MATERIAL LOCATION DESCRIPTION COMPACTION / DENSITY REQUIREMENT 2 <22k
CLASSIFICATIONS = 9 Z/% £

" . o - Zlos

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS FROM THE TOP OF THE 'C . <8 4e

5 |LAYERTO THE BOTTOM OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER ENGINEER'S PLANS. A A T o e e Q o5k
GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE MAY BE PART OF THE D' CHECK PLANS FOR PAVEMENT SUBGRADE REQUIREMENTS. S o 5
PREPARATION REQUIREMENTS. P =z 5

LAYER s i -

D_ L

AASHTO M145" X S| E

= 0, _ _., _ " [

INITIAL FILL: FILL MATERIAL FOR LAYER ‘C' STARTS FROM THE Top OF ThE | GRANULAR WELL-GRADED SOILAGGREGATE MIXTURES, <35% FINES OR A1, A2-4, A3 BEGIN COMPACTIONS AFTER 24" (600 mm) OF MATERIAL OVER = S E

o ; PROCESSED AGGREGATE. THE CHAMBERS IS REACHED. COMPACT ADDITIONAL LAYERS IN S| %k

EMBEDMENT STONE (B' LAYER) TO 24" (600 mm) ABOVE THE TOP OF THE : . QR

C  |CHAMBER. NOTE THAT PAVEMENT SUBBASE MAY BE A PART OF THE 'C' OR 12" (300 mm) MAX LIFTS TO A MIN. 95% PROCTOR DENSITY FOR I oL
CAvER MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU OF THIS WELL GRADED MATERIAL AND 95% RELATIVE DENSITY FOR © Qe

: LAYER. AASHTO M43" PROCESSED AGGREGATE MATERIALS. HI3E

3,357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89, 9, 10 < xf

2]

T

EMBEDMENT STONE: FILL SURROUNDING THE CHAMBERS FROM THE CLEAN, CRUSHED, ANGULAR STONE AASHTO M43" ¥

B |FOUNDATION STONE (‘A' LAYER) TO THE 'C' LAYER ABOVE. OR RECYCLED CONCRETE® 3,357, 4, 467, 5, 56, 57 NO COMPACTION REQUIRED. :
<

=&

FOUNDATION STONE: FILL BELOW CHAMBERS FROM THE SUBGRADE UP TO CLEAN, CRUSHED, ANGULAR STONE AASHTO M43" 23 o]

A |THE FOOT (BOTTOM) OF THE CHAMBER. OR RECYCLED CONCRETE® 3,357, 4, 467, 5, 56, 57 PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE. N
g

o O

PLEASE NOTE: als
1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED, ANGULAR NO. 4 (AASHTO M43) STONE". of
2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 9" (230 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR. i
3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR g
COMPACTION REQUIREMENTS. g
4. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION. &
5. WHERE RECYCLED CONCRETE AGGREGATE IS USED IN LAYERS ‘A’ OR 'B' THE MATERIAL SHOULD ALSO MEET THE ACCEPTABILITY CRITERIA OUTLINED IN TECHNICAL NOTE 6.20 "RECYCLED CONCRETE STRUCTURAL BACKFILL". xie
(]

ok

ZE

alo

[re

L

Lu LU

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL PAVEMENT LAYER (DESIGNED LB

AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS BY SITE DESIGN ENGINEER) S

o

y| wmummmwnmmmmmwuwu/ﬂ\mm«mwmwmmummummmm * % §

N \ 8 7O BOTTOM OF FLEXIBLE PAVEMENT. FORUNPAVED | | 8' Q ;

PERIMETER STONE LTIN Y, \\ \\\ |NSTALLATION?NVg:EESEERgg$Ié\l§T|:Ol:KS4M (\(/SEEHCLE)S MAY OCCUR, : 8" (2 4 m) 6 E

| N Il /) Il X/ Il 7“ X I N mm o o \//7 * - w [©

(SEE NOTE 4) e e e = SIS { (450 mm) MIN MAX EE

| 12" (300 mm) MIN | Zk

\ @ el 4

7 TR\ ] w2

i) if,!»;.u. 1 = 2

EXCAVATION WALL I} ;f‘(,.(llﬂllll\l\‘m \ AT 45 *THIS CROSS SECTION DETAIL REPRESENTS Qe =

(CAN BE SLOPED OR VERTICAL) /‘<,,,§}{f.ﬂlf|||y‘\ \ f ‘s‘«u‘,‘, i 1140 MINIMUM REQUIREMENTS FOR INSTALLATION. Q2 sSg

W iy ;H'Tli' il | / N“.n'iii (1140mm) b EASE SEE THE LAYOUT SHEET(S) FOR = 2 S

k'{' i \’ "'ir & PROJECT SPECIFIC REQUIREMENTS. € n i
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[WITHOUT THE EOR’S PRIOR APPROVAL. EOR SHALL REVIEW THIS DRAWING PRIOR TO BIDDING AND/OR CONSTRUCTION. IT IS THE ULTIMATE RESPONSIBILITY OF THE EOR TO ENSURE THAT THE PRODUCT(S) DEPICTED AND ALL ASSOCIATED DETAILS MEET ALL APPLICABLE

LAWS. REGULATIONS. AND PROJECT REQUIREMENTS.

e TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT SHALL BE GREATER THAN OR EQUAL TO 450 LBS/FT/%. THE ASC IS DEFINED IN SECTION 6.2.8 OF SHEET
ASTM F2418. AND b) TO RESIST CHAMBER DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM REFLECTIVE GOLD OR YELLOW

COLORS. 3 O F 6




COVER PIPE CONNECTION TO END :L\IASRE;I-_I\;IE:/;'\LA:M%N 24" (600 mm) ACCESS PIPE
CAP WITH ADS GEOSYNTHETICS 601T : <
NON-WOVEN GEOTEXTILE m s 2
MC-3500 CHAMBER OPTIONAL INSPECTION PORT ] 5l a
< «|5|W
= 32|
T T o <{ Z| W
/< [a)
STORMTECH HIGHLY RECOMMENDS DR s < z
FLEXSTORM INSERTS IN ANY UPSTREAM / PO o = 3
STRUCTURES WITH OPEN GRATES SIS IS S SIS e, x 9.,
NN N 7 /:\\'/':'\\ S “/:\Q ‘/?\\ /:'\\”{:\\./: g NV < g
PSP o z v 2 = H//% =l /u//:‘,fu//; ; I
ELEVATED BYPASS MANIFOLD SIS SIS S &
3|2
_ MC-3500 END CAP Hig
/ < | x
O 1T
zZ
Qo
|_
* o
[1'4
—————— —\ O
SUMP DEPTH TBD BY ). \ @
SITE DESIGN ENGINEER NYLOPLAST a
(24" [600 mm] MIN RECOMMENDED) \ // \
24" (600 mm) HDPE ACCESS PIPE REQUIRED ONE LAYER OF ADSPLUS125 WOVEN GEOTEXTILE BETWEEN
| USE FACTORY PARTIAL CUT END CAP PART #: FOUNDATION STONE AND CHAMBERS
MC35001EPP24BC OR MC3500|EPP24BW 8.25' (2.51 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS «
I
O
MC-3500 ISOLATOR ROW PLUS DETAIL 2
NTS a
=
<
[m)

INSPECTION & MAINTENANCE

STEP 1) INSPECT ISOLATOR ROW PLUS FOR SEDIMENT

A. INSPECTION PORTS (IF PRESENT)
A.1.  REMOVE/OPEN LID ON NYLOPLAST INLINE DRAIN
A2.  REMOVE AND CLEAN FLEXSTORM FILTER IF INSTALLED
A3. USING A FLASHLIGHT AND STADIA ROD, MEASURE DEPTH OF SEDIMENT AND RECORD ON MAINTENANCE LOG
A4.  LOWER A CAMERA INTO ISOLATOR ROW PLUS FOR VISUAL INSPECTION OF SEDIMENT LEVELS (OPTIONAL)
A.5.  IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

B. ALL ISOLATOR PLUS ROWS
B.1.  REMOVE COVER FROM STRUCTURE AT UPSTREAM END OF ISOLATOR ROW PLUS
B.2.  USING A FLASHLIGHT, INSPECT DOWN THE ISOLATOR ROW PLUS THROUGH OUTLET PIPE

i) MIRRORS ON POLES OR CAMERAS MAY BE USED TO AVOID A CONFINED SPACE ENTRY

i) FOLLOW OSHA REGULATIONS FOR CONFINED SPACE ENTRY IF ENTERING MANHOLE
B.3. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

1-800-821-6710 | WWW.STORMTECH.COM

StormTech®
Chamber System

STEP 2) CLEAN OUT ISOLATOR ROW PLUS USING THE JETVAC PROCESS

[THIS DRAWING HAS BEEN PREPARED BASED ON INFORMATION PROVIDED TO ADS/STORMTECH UNDER THE DIRECTION OF THE PROJECT’S ENGINEER OF RECORD (“EOR”) OR OTHER PROJECT REPRESENTATIVE. THIS DRAWING IS NOT INTENDED FOR USE IN BIDDING OR CONSTRUCTION
[WITHOUT THE EOR’S PRIOR APPROVAL. EOR SHALL REVIEW THIS DRAWING PRIOR TO BIDDING AND/OR CONSTRUCTION. IT IS THE ULTIMATE RESPONSIBILITY OF THE EOR TO ENSURE THAT THE PRODUCT(S) DEPICTED AND ALL ASSOCIATED DETAILS MEET ALL APPLICABLE

A. AFIXED CULVERT CLEANING NOZZLE WITH REAR FACING SPREAD OF 45" (1.1 m) OR MORE IS PREFERRED
B. APPLY MULTIPLE PASSES OF JETVAC UNTIL BACKFLUSH WATER IS CLEAN
C. VACUUM STRUCTURE SUMP AS REQUIRED g @
4o
[}
STEP 3) REPLACE ALL COVERS, GRATES, FILTERS, AND LIDS; RECORD OBSERVATIONS AND ACTIONS. E < . @
g Z|
=0 [
STEP 4) INSPECT AND CLEAN BASINS AND MANHOLES UPSTREAM OF THE STORMTECH SYSTEM. LIDJ g:.) E
EER 3
258 o
NOTES 3= 9
_ NI+~ %
ol
1. INSPECT EVERY 6 MONTHS DURING THE FIRST YEAR OF OPERATION. ADJUST THE INSPECTION INTERVAL BASED ON PREVIOUS S
OBSERVATIONS OF SEDIMENT ACCUMULATION AND HIGH WATER ELEVATIONS. g
[%2]
Z|
2. CONDUCT JETTING AND VACTORING ANNUALLY OR WHEN INSPECTION SHOWS THAT MAINTENANCE IS NECESSARY. g
3
\ &
12
<
3
SHEET
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MC-3500 TECHNICAL SPECIFICATION
NTS
VALLEY i 8e.0"(2184mm) ___ 0 <
STIFFENING RIB CREST INSTALLED o3 = E
< «|5|W
CREST WEB 5 8|S
STIFFENING RIB LOWER JOINT °<§ Q fMV b“ “< : Hi : %5“ w < ZE
CORRUGATION Q ©l8lo
\ o o
w|' T Z
[ :
< °|8
< S
f i f A D |
i ATRAIAT FOOT Se
i i i i S| ©
LA ‘I‘ | ai | %
AL A .}..\..L E|Q
S &
UPPER JOINT CORRUGATION ! ! ! ! ! !
BUILD ROW IN THIS DIRECTION =f»
m 90.0" (2286 mm) =
ACTUAL LENGTH g
I o
[ [1'4
45.0" 45.0" - 29 on 3
(1143 mm) (1143 mm) B (564 'mm) . . u
- INSTALLED
77.0" X
75.0" I
(1956 mm) ‘7 (1905 mm) 4J o
NOMINAL CHAMBER SPECIFICATIONS E
SIZE (W X H X INSTALLED LENGTH) 77.0"X 45.0" X 86.0" (1956 mm X 1143 mm X 2184 mm) o
CHAMBER STORAGE 109.9 CUBIC FEET (311 m?) w
MINIMUM INSTALLED STORAGE* 175.0 CUBIC FEET (4.96 m?) e
WEIGHT 134 Ibs. (60.8 kg) a)
25.7" |__
NOMINAL END CAP SPECIFICATIONS ™1 (653 mm)

MC-SERIES END CAP INSERTION DETAIL SIZE (W X H X INSTALLED LENGTH) 75.0"X45.0"X 222" (1905 mm X 1143 mm X 564 mm)

NTS END CAP STORAGE 14.9 CUBIC FEET (0.42 m?)
MINIMUM INSTALLED STORAGE* 45.1 CUBIC FEET (1.28 m?)
WEIGHT 49 Ibs. (22.2 kg)

STORMTECH END CAP

*ASSUMES 12" (305 mm) STONE ABOVE, 9" (229 mm) STONE FOUNDATION, 6" SPACING BETWEEN

12" (300 ) CHAMBERS, 6" (152 mm) STONE PERIMETER IN FRONT OF END CAPS AND 40% STONE POROSITY
mm

™" MIN SEPARATION
STUBS AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"

12" (300 mm) MIN INSERTION —=— STUBS AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"

1-800-821-6710 | WWW.STORMTECH.COM

StormTech®
Chamber System

/ ‘ END CAPS WITH A WELDED CROWN PLATE END WITH "C"
/ END CAPS WITH A PREFABRICATED WELDED STUB END WITH "W"
MANIFOLD STUB PART # STUB B C
MC3500[EPPO6T 6" (150 mm) 33.21" (844 mm)
MANIFOLD HEADER 4 MC3500IEPP06B T -;—91 0.66" (17 mm)
MC3500IEPPOST 8" (200 mm) 16" (791 mm) =
MC3500/EPPO8B 0.81" (21 mm) o,
" >
MC35001EPP10T 10 (250 mm) 29.04" (738 mm) = 28
Y , MC3500/EPP10B 0.93" (24 mm) 22 §
= m . < I 2 =
' MC3500IEPP12T 12" (300 mm) 26.36" (670 mm) _ =53 g
I MC3500[EPP12B 1.35" (34 mm) e g
MANIFOLD HEADER MC35001EPP15T 15" (375 mm) 23.39" (594 mm) CUSTOM PRECORED INVERTS ARE gz 3
! MC3500[EPP15B 1.50" (38 mm) AVAILABLE UPON REQUEST. 238 &
J MANIFOLD STUB INVENTORIED MANIFOLDS INCLUDE o= 2
MC3500IEPP18TC . \ REL g
| | MC3500IEPP18TW 20.03" (509 mm) 12-24" (300-600 mm) SIZE ON SIZE g
— 18" (450 mm) AND 15-48" (375-1200 mm) 9
MC35001EPP18BC 1.77" (45 mm) ECCENTRIC MANIFOLDS. CUSTOM 3
12" (300 mm) 12" (300 mm) MC3500IEPP18BW INVERT LOCATIONS ON THE MC-3500 g
— — — MC3500IEPP24TC END CAP CUT IN THE FIELD ARE NOT =
MIN SEPARATION " 5
s o MIN INSERTION o EOOERaaTY i 00 14.48" (368 mm) EERE%MQAR%NEEE 1FOOF({225PE S)IZTESE -
" mm). e
MC3S00IEPP24BC 2.06" (52 mm) INVERT LOCATION IN COLUMN 'B' ~ g
MC3500IEPP24BW _ _ ARE THE HIGHEST POSSIBLE FOR 3
NOTE: MANIFOLD STUB MUST BE LAID HORIZONTAL MC3500IEPP30BC 30" (750 mm) 2.75" (70 mm) THE PIPE SIZE. pp—

FOR A PROPER FIT IN END CAP OPENING.

NOTE: ALL DIMENSIONS ARE NOMINAL

5 OF 6

[THIS DRAWING HAS BEEN PREPARED BASED ON INFORMATION PROVIDED TO ADS/STORMTECH UNDER THE DIRECTION OF THE PROJECT’S ENGINEER OF RECORD (“EOR”) OR OTHER PROJECT REPRESENTATIVE. THIS DRAWING IS NOT INTENDED FOR USE IN BIDDING OR CONSTRUCTION
[WITHOUT THE EOR’S PRIOR APPROVAL. EOR SHALL REVIEW THIS DRAWING PRIOR TO BIDDING AND/OR CONSTRUCTION. IT IS THE ULTIMATE RESPONSIBILITY OF THE EOR TO ENSURE THAT THE PRODUCT(S) DEPICTED AND ALL ASSOCIATED DETAILS MEET ALL APPLICABLE




NYLOPLAST DRAIN BASIN

NTS

INTEGRATED DUCTILE IRON
FRAME & GRATE/SOLID TO
MATCH BASIN O.D.

12" (610 mm) MIN
(FOR AASHTO H-20)

INVERT ACCORDING TO
PLANS/TAKE OFF

18" (457 mm)
MIN WIDTH

AASHTO H-20 CONCRETE SLAB
8" (203 mm) MIN THICKNESS

TRAFFIC LOADS: CONCRETE DIMENSIONS

ARE FOR GUIDELINE PUPOSES ONLY.

VARIOUS TYPES OF INLET AND
OUTLET ADAPTERS AVAILABLE:
4-30" (100-750 mm) FOR
CORRUGATED HDPE

WATERTIGHT JOINT
(CORRUGATED HDPE SHOWN)

NOTES
1.

ACTUAL CONCRETE SLAB MUST BE

DESIGNED GIVING CONSIDERATION FOR
LOCAL SOIL CONDITIONS, TRAFFIC LOADING
& OTHER APPLICABLE DESIGN FACTORS

ADAPTER ANGLES VARIABLE 0°- 360°
ACCORDING TO PLANS

VARIABLE SUMP DEPTH

ACCORDING TO PLANS

[6" (152 mm) MIN ON 8-24" (200-600 mm),
10" (254 mm) MIN ON 30" (750 mm)]

I 4" (102 mm) MIN ON 8-24" (200-600 mm)
6" (152 mm) MIN ON 30" (750 mm)

BACKFILL MATERIAL BELOW AND TO SIDES
OF STRUCTURE SHALL BE ASTM D2321
CLASS | OR Il CRUSHED STONE OR GRAVEL
AND BE PLACED UNIFORMLY IN 12" (305 mm)

LIFTS AND COMPACTED TO MIN OF 90%

8-30" (200-750 mm) GRATES/SOLID COVERS SHALL BE DUCTILE IRON PER ASTM A536

GRADE 70-50-05

robd

FOR CORRUGATED HDPE (ADS & HANCOR DUAL WALL) & SDR 35 PVC
5. FOR COMPLETE DESIGN AND PRODUCT INFORMATION: WWW.NYLOPLAST-US.COM

6. TO ORDER CALL: 800-821-6710

12-30" (300-750 mm) FRAMES SHALL BE DUCTILE IRON PER ASTM A536 GRADE 70-50-05
DRAIN BASIN TO BE CUSTOM MANUFACTURED ACCORDING TO PLAN DETAILS
DRAINAGE CONNECTION STUB JOINT TIGHTNESS SHALL CONFORM TO ASTM D3212

A PART # GRATE/SOLID COVER OPTIONS
8" PEDESTRIAN LIGHT | STANDARD LIGHT

(200 mm) 2808AG DUTY DUTY SOLID LIGHT DUTY
10" PEDESTRIAN LIGHT | STANDARD LIGHT

(250 mm) 2810AG DUTY DUTY SOLID LIGHT DUTY
12" 2819AG PEDESTRIAN  [STANDARD AASHTO SOLID

(300 mm) AASHTO H-10 H-20 AASHTO H-20
15" 2815AG PEDESTRIAN  [STANDARD AASHTO SOLID

(375 mm) AASHTO H-10 H-20 AASHTO H-20
18" 2818AG PEDESTRIAN  [STANDARD AASHTO SOLID

(450 mm) AASHTO H-10 H-20 AASHTO H-20
24" 2824AG PEDESTRIAN  [STANDARD AASHTO SOLID

(600 mm) AASHTO H-10 H-20 AASHTO H-20
30" 2830AG PEDESTRIAN  [STANDARD AASHTO SOLID

(750 mm) AASHTO H-20 H-20 AASHTO H-20
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PROJECT INFORMATION

ENGINEERED PRODUCT
MANAGER

ADS SALES REP

PROJECT NO.

Advanced Drainage Systems, Inc.

SiteAssist
FOR STORMTECH
(] INSTALLATION INSTRUCTIONS
VISIT OUR APP

WARM-023 P2

UPLAND, CA, USA

MC-3500 STORMTECH CHAMBER SPECIFICATIONS

10.

11.

©2025 ADS, INC.

CHAMBERS SHALL BE STORMTECH MC-3500.

CHAMBERS SHALL BE ARCH-SHAPED AND SHALL BE MANUFACTURED FROM VIRGIN, IMPACT-MODIFIED POLYPROPYLENE
COPOLYMERS.

CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED
WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 45x76 DESIGNATION SS.

CHAMBER ROWS SHALL PROVIDE CONTINUOUS, UNOBSTRUCTED INTERNAL SPACE WITH NO INTERNAL SUPPORTS THAT WOULD
IMPEDE FLOW OR LIMIT ACCESS FOR INSPECTION.

THE STRUCTURAL DESIGN OF THE CHAMBERS, THE STRUCTURAL BACKEFILL, AND THE INSTALLATION REQUIREMENTS SHALL ENSURE
THAT THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, SECTION 12.12, ARE MET FOR: 1)
LONG-DURATION DEAD LOADS AND 2) SHORT-DURATION LIVE LOADS, BASED ON THE AASHTO DESIGN TRUCK WITH CONSIDERATION
FOR IMPACT AND MULTIPLE VEHICLE PRESENCES.

CHAMBERS SHALL BE DESIGNED, TESTED AND ALLOWABLE LOAD CONFIGURATIONS DETERMINED IN ACCORDANCE WITH ASTM F2787,
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".
LOAD CONFIGURATIONS SHALL INCLUDE: 1) INSTANTANEOUS (<1 MIN) AASHTO DESIGN TRUCK LIVE LOAD ON MINIMUM COVER 2)
MAXIMUM PERMANENT (75-YR) COVER LOAD AND 3) ALLOWABLE COVER WITH PARKED (1-WEEK) AASHTO DESIGN TRUCK.

REQUIREMENTS FOR HANDLING AND INSTALLATION:

e TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING
STACKING LUGS.

e TOENSURE A SECURE JOINT DURING INSTALLATION AND BACKEFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS
THAN 3”.

e TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT SHALL BE
GREATER THAN OR EQUAL TO 450 LBS/FT/%. THE ASC IS DEFINED IN SECTION 6.2.8 OF ASTM F2418. AND b) TO RESIST CHAMBER
DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED
FROM REFLECTIVE GOLD OR YELLOW COLORS.

ONLY CHAMBERS THAT ARE APPROVED BY THE SITE DESIGN ENGINEER WILL BE ALLOWED. UPON REQUEST BY THE SITE DESIGN
ENGINEER OR OWNER, THE CHAMBER MANUFACTURER SHALL SUBMIT A STRUCTURAL EVALUATION FOR APPROVAL BEFORE
DELIVERING CHAMBERS TO THE PROJECT SITE AS FOLLOWS:

e THE STRUCTURAL EVALUATION SHALL BE SEALED BY A REGISTERED PROFESSIONAL ENGINEER.

e THE STRUCTURAL EVALUATION SHALL DEMONSTRATE THAT THE SAFETY FACTORS ARE GREATER THAN OR EQUAL TO 1.95 FOR
DEAD LOAD AND 1.75 FOR LIVE LOAD, THE MINIMUM REQUIRED BY ASTM F2787 AND BY SECTIONS 3 AND 12.12 OF THE AASHTO
LRFD BRIDGE DESIGN SPECIFICATIONS FOR THERMOPLASTIC PIPE.

e THE TEST DERIVED CREEP MODULUS AS SPECIFIED IN ASTM F2418 SHALL BE USED FOR PERMANENT DEAD LOAD DESIGN
EXCEPT THAT IT SHALL BE THE 75-YEAR MODULUS USED FOR DESIGN.

CHAMBERS AND END CAPS SHALL BE PRODUCED AT AN ISO 9001 CERTIFIED MANUFACTURING FACILITY.

MANIFOLD SIZE TO BE DETERMINED BY SITE DESIGN ENGINEER. SEE TECH NOTE #6.32 FOR MANIFOLD SIZING GUIDANCE. DUE TO THE
ADAPTATION OF THIS CHAMBER SYSTEM TO SPECIFIC SITE AND DESIGN CONSTRAINTS, IT MAY BE NECESSARY TO CUT AND COUPLE ADDITIONAL
PIPE TO STANDARD MANIFOLD COMPONENTS IN THE FIELD.

ADS DOES NOT DESIGN OR PROVIDE MEMBRANE LINER SYSTEMS. TO MINIMIZE THE LEAKAGE POTENTIAL OF LINER SYSTEMS, THE MEMBRANE
LINER SYSTEM SHOULD BE DESIGNED BY A KNOWLEDGEABLE GEOTEXTILE PROFESSIONAL AND INSTALLED BY A QUALIFIED CONTRACTOR.

IMPORTANT - NOTES FOR THE BIDDING AND INSTALLATION OF MC-3500 CHAMBER SYSTEM

1. STORMTECH MC-3500 CHAMBERS SHALL NOT BE INSTALLED UNTIL THE MANUFACTURER'S REPRESENTATIVE HAS COMPLETED A
PRE-CONSTRUCTION MEETING WITH THE INSTALLERS.

2. STORMTECH MC-3500 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".
3. CHAMBERS ARE NOT TO BE BACKFILLED WITH A DOZER OR AN EXCAVATOR SITUATED OVER THE CHAMBERS.
STORMTECH RECOMMENDS 3 BACKFILL METHODS:

e STONESHOOTER LOCATED OFF THE CHAMBER BED.

e BACKFILL AS ROWS ARE BUILT USING AN EXCAVATOR ON THE FOUNDATION STONE OR SUBGRADE.

e BACKFILL FROM OUTSIDE THE EXCAVATION USING A LONG BOOM HOE OR EXCAVATOR.
4. THE FOUNDATION STONE SHALL BE LEVELED AND COMPACTED PRIOR TO PLACING CHAMBERS.
5. JOINTS BETWEEN CHAMBERS SHALL BE PROPERLY SEATED PRIOR TO PLACING STONE.
6. MAINTAIN MINIMUM - 6" (150 mm) SPACING BETWEEN THE CHAMBER ROWS.
7. INLET AND OUTLET MANIFOLDS MUST BE INSERTED A MINIMUM OF 12" (300 mm) INTO CHAMBER END CAPS.

8. EMBEDMENT STONE SURROUNDING CHAMBERS MUST BE A CLEAN, CRUSHED, ANGULAR STONE OR RECYCLED CONCRETE; AASHTO M43 #3, 357, 4,
467, 5, 56, OR 57.

9. STONE MUST BE PLACED ON THE TOP CENTER OF THE CHAMBER TO ANCHOR THE CHAMBERS IN PLACE AND PRESERVE ROW SPACING.

10. THE CONTRACTOR MUST REPORT ANY DISCREPANCIES WITH CHAMBER FOUNDATION MATERIALS BEARING CAPACITIES TO THE SITE DESIGN
ENGINEER.

11.  ADS RECOMMENDS THE USE OF "FLEXSTORM CATCH IT" INSERTS DURING CONSTRUCTION FOR ALL INLETS TO PROTECT THE SUBSURFACE
STORMWATER MANAGEMENT SYSTEM FROM CONSTRUCTION SITE RUNOFF.

NOTES FOR CONSTRUCTION EQUIPMENT

1. STORMTECH MC-3500 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".

2. THE USE OF EQUIPMENT OVER MC-3500 CHAMBERS IS LIMITED:
e NO EQUIPMENT IS ALLOWED ON BARE CHAMBERS.
e NO RUBBER TIRED LOADER, DUMP TRUCK, OR EXCAVATORS ARE ALLOWED UNTIL PROPER FILL DEPTHS ARE REACHED IN ACCORDANCE
WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".
e  WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT CAN BE FOUND IN THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".

3. FULL 36" (900 mm) OF STABILIZED COVER MATERIALS OVER THE CHAMBERS IS REQUIRED FOR DUMP TRUCK TRAVEL OR DUMPING.
USE OF A DOZER TO PUSH EMBEDMENT STONE BETWEEN THE ROWS OF CHAMBERS MAY CAUSE DAMAGE TO CHAMBERS AND IS NOT AN ACCEPTABLE

BACKFILL METHOD. ANY CHAMBERS DAMAGED BY USING THE "DUMP AND PUSH" METHOD ARE NOT COVERED UNDER THE STORMTECH STANDARD
WARRANTY.

CONTACT STORMTECH AT 1-800-821-6710 WITH ANY QUESTIONS ON INSTALLATION REQUIREMENTS OR WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT.




PROPOSED LAYOUT CONCEPTUAL ELEVATIONS TETON INVERT ABOVE BASE OF CHAMBER 2
34 |STORMTECH MC-3500 CHAMBERS _ [MAXIMUM ALLOWABLE GRADE (TOP OF PAVEMENT/UNPAVED). 12.50 PART TYPE LAYOUT DESCRIPTION INVERTY MAX FLOW G
4 |STORMTECH MC-3500 END CAPS __|MINIMUM ALLOWABLE GRADE (UNPAVED WITH TRAFFICY): 6.50 0 - , . g
12 |[STONE ABOVE (in) MINIMUM ALLOWABLE GRADE (UNPAVED NO TRAFFIC): 6.00|PREFABRICATED END CAP A é‘gﬁ,\?gg%'\oﬂ,fg iNCDO IZ%?,ETNQRC;\LF{;ST QEW'SMC%OOIEPPMBC [ TYP OF ALL 24" BOTTOM 2.06" < %m
9 |STONE BELOW (in) MINIMUM ALLOWABLE GRADE (TOP OF RIGID CONCRETE PAVEMENT): 6.00 - , . - Z e
10 ISTONE VOID MINIMUM ALLOWABLE GRADE (BASE OF FLEXIBLE PAVEMENT): & 00|PREFABRICATED END CAP B__[12"TOP PRE-CORED END CAP, PART#: MC3500[EPPT2T / TYP OF ALL 72" TOP CONNECTIONS 26.36 ~ Za 52
INSTALLED SYSTEM VOLUME (CF)[TOP OF STONE. = 55|FLAMP C__[INSTALL FLAMP ON 24" ACGESS PIPE / PART#: MCFLAMP o Sz Zks
5715 |(PERIMETER STONE INCLUDED) ~ [TOP OF MC-3500 CHAMBER: 4.50[MANIFOLD D__|12"x 12" TOP MANIFOLD, ADS N-12 26.36" o~ 32 |0ks
(COVER STONE INCLUDED) 12" x 12" TOP MANIFOLD INVERT: 2.95|NYLOPLAST (INLET W/ 1SO " " N <z | EES
E 30" DIAMETER (24.00" SUMP MIN) 2.5CFSIN €| T|z=
(BASE STONE INCLUDED) 24" ISOLATOR ROW PLUS INVERT: 0.92|PLUS ROW) Q@ ©lolokk
2017 |SYSTEM AREA (SF) BOTTOM OF MC-3500 CHAMBER: 0.75 = 2 z 2
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PLACE MINIMUM 17.50' OF ADSPLUS125 WOVEN GEOTEXTILE OVER BEDDING ‘§ ¥ %
STONE AND UNDERNEATH CHAMBER FEET FOR SCOUR PROTECTION AT ALL olll Es¥
CHAMBER INLET ROWS ~ 080
ESS
SHEET
—— —— BEDLIMITS NOTES
< THE SITE DESIGN ENGINEER MUST REVIEW ELEVATIONS AND IF NECESSARY ADJUST GRADING TO ENSURE THE CHAMBER COVER REQUIREMENTS ARE MET. 2 OF 6
. NOT FOR CONSTRUCTION: THIS LAYOUT IS FOR DIMENSIONAL PURPOSES ONLY TO PROVE CONCEPT & THE REQUIRED STORAGE VOLUME CAN BE ACHIEVED ON SITE.




6" (150 mm) MIN (SEE NOTE 3)

=
MC-3500 e 77"(1950 mm) ——~| |~ 12" (300 mm) MIN

(150 mm) MIN

END CAP SUBGRADE SOILS D

(SEE NOTE 3) >8

Ho

oo

zZ <
. <
NOTES: =35
2 [+
1. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 45x76 i g ©
DESIGNATION SS. 23 §
2. MC-3500 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS". STS

THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH CONSIDERATION
FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS. REFERENCE STORMTECH DESIGN MANUAL FOR BEARING CAPACITY GUIDANCE.
4. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.
5. REQUIREMENTS FOR HANDLING AND INSTALLATION:
e  TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING STACKING LUGS.
e TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKEFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS THAN 3". \
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&

ACCEPTABLE FILL MATERIALS: STORMTECH MC-3500 CHAMBER SYSTEMS 2

- 5

<P

O

AASHTO MATERIAL = 2k

MATERIAL LOCATION DESCRIPTION COMPACTION / DENSITY REQUIREMENT N 22k
CLASSIFICATIONS o & 2|56

o™ ] =]

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS FROM THE TOP OF THE 'C' : N <sYE

5 |LAYERTO THE BOTTOM OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER ENGINEER'S PLANS. A A T o e e © O|5|5f
GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE MAY BE PART OF THE 'D' CHECK PLANS FOR PAVEMENT SUBGRADE REQUIREMENTS. s g >
PREPARATION REQUIREMENTS. z &

LAYER X 3 5

< =z a

AASHTO M145' = S

- 0, _ _., _ " [

INITIAL FILL: FILL MATERIAL FOR LAYER 'C' STARTS FROM THE TOP OF THE | GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35% FINES OR A-1, A-2-4, A-3 BEGIN COMPACTIONS AFTER 24" (600 mm) OF MATERIAL OVER 8 =

o p PROCESSED AGGREGATE. THE CHAMBERS IS REACHED. COMPACT ADDITIONAL LAYERS IN slub

EMBEDMENT STONE (B' LAYER) TO 24" (600 mm) ABOVE THE TOP OF THE " . Ql#pe

C  |CHAMBER. NOTE THAT PAVEMENT SUBBASE MAY BE A PART OF THE 'C' OR 12" (300 mm) MAXLIFTS TO A MIN. 95% PROCTOR DENSITY FOR I oL
UAVER. MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU OF THIS WELL GRADED MATERIAL AND 95% RELATIVE DENSITY FOR S|Dle

‘ LAYER. AASHTO M43" PROCESSED AGGREGATE MATERIALS. HI3E

3,357, 4,467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89, 9, 10 < | Zg

2

T

EMBEDMENT STONE: FILL SURROUNDING THE CHAMBERS FROM THE CLEAN, CRUSHED, ANGULAR STONE AASHTO M43" ¥

B |FOUNDATION STONE (A’ LAYER) TO THE 'C' LAYER ABOVE. OR RECYCLED CONCRETE® 3,357, 4, 467, 5, 56, 57 NO COMPACTION REQUIRED. g
<

=@

FOUNDATION STONE: FILL BELOW CHAMBERS FROM THE SUBGRADE UP TO CLEAN, CRUSHED, ANGULAR STONE AASHTO M43 23 ol

A |THE FOOT (BOTTOM) OF THE CHAMBER. OR RECYCLED CONCRETE?® 3,357, 4, 467, 5, 56, 57 PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE. Bl
Zh

&) O

PLEASE NOTE: als
1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED, ANGULAR NO. 4 (AASHTO M43) STONE". of
2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 9" (230 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR. i
3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR o
COMPACTION REQUIREMENTS. 5
4. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION. x
5. WHERE RECYCLED CONCRETE AGGREGATE IS USED IN LAYERS 'A’ OR 'B' THE MATERIAL SHOULD ALSO MEET THE ACCEPTABILITY CRITERIA OUTLINED IN TECHNICAL NOTE 6.20 "RECYCLED CONCRETE STRUCTURAL BACKFILL". xp
o
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ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL PAVEMENT LAYER (DESIGNED LB

AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS BY SITE DESIGN ENGINEER) o

y| o et Ak B ek S o et N e ot ok Sl et b ol ok o ek ) * % §

N \ R T BOTTOM OF FLEXIBLE PAVEMENT FORUNPAVED | | 8' 9 ;

PERIMETER STONE VAN A, \\ \\\ INSTALLATION?NVg:EESEERgg$E‘§T?S4M (\(ISEEIICLITS MAY OCCUR, : 8" (2 4 m) 6 E

WA AISASY A mm. T " : o 6

(SEE NOTE 4) SN ) g e 7 | (450 mm) MIN VAX e

: 12" (300 mm) MIN | Z
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(CAN BE SLOPED OR VERTICAL) /‘<,,,§}{f.ﬂlf|||y‘\ \ f ‘s‘«u‘,‘, i 1140 MINIMUM REQUIREMENTS FOR INSTALLATION. Q2 sSg
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[WITHOUT THE EOR’S PRIOR APPROVAL. EOR SHALL REVIEW THIS DRAWING PRIOR TO BIDDING AND/OR CONSTRUCTION. IT IS THE ULTIMATE RESPONSIBILITY OF THE EOR TO ENSURE THAT THE PRODUCT(S) DEPICTED AND ALL ASSOCIATED DETAILS MEET ALL APPLICABLE

LAWS. REGULATIONS. AND PROJECT REQUIREMENTS.

e TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT SHALL BE GREATER THAN OR EQUAL TO 450 LBS/FT/%. THE ASC IS DEFINED IN SECTION 6.2.8 OF SHEET
ASTM F2418. AND b) TO RESIST CHAMBER DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM REFLECTIVE GOLD OR YELLOW

COLORS. 3 O F 6




COVER PIPE CONNECTION TO END :L\IASRE;I-_I\;IE:/;'\LA:M%N 24" (600 mm) ACCESS PIPE
CAP WITH ADS GEOSYNTHETICS 601T : <
NON-WOVEN GEOTEXTILE s 2
MC-3500 CHAMBER OPTIONAL INSPECTION PORT ~ A
o 3 zZY
BEHE
IR 77 N <
o 3 &5
< s d
STORMTECH HIGHLY RECOMMENDS DR s E z
FLEXSTORM INSERTS IN ANY UPSTREAM / PO I 9l < 7
STRUCTURES WITH OPEN GRATES I SSSSISSISSISSISISSISs - S 54
P SN SIS s :\\ 7K :'\\”,:\\_: ? WSy g
ANl S & - = H//% u{/: :H//: /u//:‘,ru//: Q
ELEVATED BYPASS MANIFOLD el el el SO & :'.f
e
_ MC-3500 END CAP Hig
< | x
O - i
zZ
©}
|_
* o
[1'4
—————— - O
SUMP DEPTH TBD BY ). \ @
SITE DESIGN ENGINEER NYLOPLAST a
(24" [600 mm] MIN RECOMMENDED) \ // \
24" (600 mm) HDPE ACCESS PIPE REQUIRED ONE LAYER OF ADSPLUS125 WOVEN GEOTEXTILE BETWEEN
| USE FACTORY PARTIAL CUT END CAP PART #: FOUNDATION STONE AND CHAMBERS
MC3500IEPP24BC OR MC35001EPP24BW 8.25' (2.51 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS «
I
O
MC-3500 ISOLATOR ROW PLUS DETAIL 5
NTS a
E
<
[m)

INSPECTION & MAINTENANCE

STEP 1) INSPECT ISOLATOR ROW PLUS FOR SEDIMENT

A. INSPECTION PORTS (IF PRESENT)
A.1.  REMOVE/OPEN LID ON NYLOPLAST INLINE DRAIN
A2.  REMOVE AND CLEAN FLEXSTORM FILTER IF INSTALLED
A3. USING A FLASHLIGHT AND STADIA ROD, MEASURE DEPTH OF SEDIMENT AND RECORD ON MAINTENANCE LOG
A4.  LOWER A CAMERA INTO ISOLATOR ROW PLUS FOR VISUAL INSPECTION OF SEDIMENT LEVELS (OPTIONAL)
A.5.  IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

B. ALL ISOLATOR PLUS ROWS
B.1.  REMOVE COVER FROM STRUCTURE AT UPSTREAM END OF ISOLATOR ROW PLUS
B.2.  USING A FLASHLIGHT, INSPECT DOWN THE ISOLATOR ROW PLUS THROUGH OUTLET PIPE

i) MIRRORS ON POLES OR CAMERAS MAY BE USED TO AVOID A CONFINED SPACE ENTRY

i) FOLLOW OSHA REGULATIONS FOR CONFINED SPACE ENTRY IF ENTERING MANHOLE
B.3. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

1-800-821-6710 | WWW.STORMTECH.COM

StormTech®
Chamber System

STEP 2) CLEAN OUT ISOLATOR ROW PLUS USING THE JETVAC PROCESS

[THIS DRAWING HAS BEEN PREPARED BASED ON INFORMATION PROVIDED TO ADS/STORMTECH UNDER THE DIRECTION OF THE PROJECT’S ENGINEER OF RECORD (“EOR”) OR OTHER PROJECT REPRESENTATIVE. THIS DRAWING IS NOT INTENDED FOR USE IN BIDDING OR CONSTRUCTION
[WITHOUT THE EOR’S PRIOR APPROVAL. EOR SHALL REVIEW THIS DRAWING PRIOR TO BIDDING AND/OR CONSTRUCTION. IT IS THE ULTIMATE RESPONSIBILITY OF THE EOR TO ENSURE THAT THE PRODUCT(S) DEPICTED AND ALL ASSOCIATED DETAILS MEET ALL APPLICABLE

A. AFIXED CULVERT CLEANING NOZZLE WITH REAR FACING SPREAD OF 45" (1.1 m) OR MORE IS PREFERRED
B. APPLY MULTIPLE PASSES OF JETVAC UNTIL BACKFLUSH WATER IS CLEAN
C. VACUUM STRUCTURE SUMP AS REQUIRED g @
4o
[}
STEP 3) REPLACE ALL COVERS, GRATES, FILTERS, AND LIDS; RECORD OBSERVATIONS AND ACTIONS. E < . @
g Z|
=0 [
STEP 4) INSPECT AND CLEAN BASINS AND MANHOLES UPSTREAM OF THE STORMTECH SYSTEM. LIDJ g:.) E
EER 3
258 o
NOTES 3= 9
_ NI+~ %
ol
1. INSPECT EVERY 6 MONTHS DURING THE FIRST YEAR OF OPERATION. ADJUST THE INSPECTION INTERVAL BASED ON PREVIOUS S
OBSERVATIONS OF SEDIMENT ACCUMULATION AND HIGH WATER ELEVATIONS. g
[%2]
Z|
2. CONDUCT JETTING AND VACTORING ANNUALLY OR WHEN INSPECTION SHOWS THAT MAINTENANCE IS NECESSARY. g
3
\ &
12
<
3
SHEET
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MC-3500 TECHNICAL SPECIFICATION
NTS
VALLEY 86.0" (2184 mm) <
STIFFENING RIB CREST INSTALLED ~ = E
< 2|8
CREST WEB % e
STIFFENING RIB LOWER JOINT °<§Uf?“<§“ ?V 7< ; M u t“ N <3|t
CORRUGATION Q@ ©nolo
I = 2
\ X X
< &
; Dl wn
N
o
I
f i f A D |
i ATRAIAT FOOT Se
i i i i S| ©
L L L Mk
A O L A A L AL AR
UPPER JOINT CORRUGATION ! ! ! ! ! ! gl
BUILD ROW IN THIS DIRECTION =f»
m 90.0" (2286 mm) =
ACTUAL LENGTH g
I o
u 5
45.0" 45.0" o 200" 2
(1143 mm) (1143 mm) ] (564 mm) —= —— a
- INSTALLED
77.0" X
75.0" I
(1956 mm) ‘7 (1905 mm) 4J o
NOMINAL CHAMBER SPECIFICATIONS E
SIZE (W X H X INSTALLED LENGTH) 77.0"X 45.0" X 86.0" (1956 mm X 1143 mm X 2184 mm) o
CHAMBER STORAGE 109.9 CUBIC FEET (311 m?) w
MINIMUM INSTALLED STORAGE* 175.0 CUBIC FEET (4.96 m?) e
WEIGHT 134 Ibs. (60.8 kg) a)
25.7" |__
NOMINAL END CAP SPECIFICATIONS ™1 (653 mm)

MC-SERIES END CAP INSERTION DETAIL SIZE (W X H X INSTALLED LENGTH) 75.0"X45.0"X 222" (1905 mm X 1143 mm X 564 mm)

NTS END CAP STORAGE 14.9 CUBIC FEET (0.42 m?)
MINIMUM INSTALLED STORAGE* 45.1 CUBIC FEET (1.28 m?)
WEIGHT 49 Ibs. (22.2 kg)

STORMTECH END CAP

*ASSUMES 12" (305 mm) STONE ABOVE, 9" (229 mm) STONE FOUNDATION, 6" SPACING BETWEEN

12" (300 ) CHAMBERS, 6" (152 mm) STONE PERIMETER IN FRONT OF END CAPS AND 40% STONE POROSITY
mm

™" MIN SEPARATION
STUBS AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"

12" (300 mm) MIN INSERTION —=— STUBS AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"

1-800-821-6710 | WWW.STORMTECH.COM

StormTech®
Chamber System

/ ‘ END CAPS WITH A WELDED CROWN PLATE END WITH "C"
/ END CAPS WITH A PREFABRICATED WELDED STUB END WITH "W"
MANIFOLD STUB PART # STUB B C
MC3500[EPPO6T 6" (150 mm) 33.21" (844 mm)
MANIFOLD HEADER 4 MC3500IEPP06B T -;—91 0.66" (17 mm)
MC3500IEPPOST 8" (200 mm) 16" (791 mm) =
MC3500/EPPO8B 0.81" (21 mm) o,
" >
MC35001EPP10T 10 (250 mm) 29.04" (738 mm) = 28
Y , MC3500/EPP10B 0.93" (24 mm) 22 §
= m . < I 2 =
' MC3500IEPP12T 12" (300 mm) 26.36" (670 mm) _ =53 g
I MC3500[EPP12B 1.35" (34 mm) e g
MANIFOLD HEADER MC35001EPP15T 15" (375 mm) 23.39" (594 mm) CUSTOM PRECORED INVERTS ARE gz 3
! MC3500[EPP15B 1.50" (38 mm) AVAILABLE UPON REQUEST. 238 &
J MANIFOLD STUB INVENTORIED MANIFOLDS INCLUDE o= 2
MC3500IEPP18TC . \ REL g
| | MC3500IEPP18TW 20.03" (509 mm) 12-24" (300-600 mm) SIZE ON SIZE g
— 18" (450 mm) AND 15-48" (375-1200 mm) 9
MC35001EPP18BC 1.77" (45 mm) ECCENTRIC MANIFOLDS. CUSTOM 3
12" (300 mm) 12" (300 mm) MC3500IEPP18BW INVERT LOCATIONS ON THE MC-3500 g
— — — MC3500IEPP24TC END CAP CUT IN THE FIELD ARE NOT =
MIN SEPARATION " 5
s o MIN INSERTION o EOOERaaTY i 00 14.48" (368 mm) EERE%MQAR%NEEE 1FOOF({225PE S)IZTESE -
" mm). e
MC3S00IEPP24BC 2.06" (52 mm) INVERT LOCATION IN COLUMN 'B' ~ g
MC3500IEPP24BW _ _ ARE THE HIGHEST POSSIBLE FOR 3
NOTE: MANIFOLD STUB MUST BE LAID HORIZONTAL MC3500IEPP30BC 30" (750 mm) 2.75" (70 mm) THE PIPE SIZE. pp—

FOR A PROPER FIT IN END CAP OPENING.

NOTE: ALL DIMENSIONS ARE NOMINAL

5 OF 6

[THIS DRAWING HAS BEEN PREPARED BASED ON INFORMATION PROVIDED TO ADS/STORMTECH UNDER THE DIRECTION OF THE PROJECT’S ENGINEER OF RECORD (“EOR”) OR OTHER PROJECT REPRESENTATIVE. THIS DRAWING IS NOT INTENDED FOR USE IN BIDDING OR CONSTRUCTION
[WITHOUT THE EOR’S PRIOR APPROVAL. EOR SHALL REVIEW THIS DRAWING PRIOR TO BIDDING AND/OR CONSTRUCTION. IT IS THE ULTIMATE RESPONSIBILITY OF THE EOR TO ENSURE THAT THE PRODUCT(S) DEPICTED AND ALL ASSOCIATED DETAILS MEET ALL APPLICABLE




NYLOPLAST DRAIN BASIN

NTS

INTEGRATED DUCTILE IRON
FRAME & GRATE/SOLID TO
MATCH BASIN O.D.

12" (610 mm) MIN
(FOR AASHTO H-20)

INVERT ACCORDING TO
PLANS/TAKE OFF

18" (457 mm)
MIN WIDTH

AASHTO H-20 CONCRETE SLAB
8" (203 mm) MIN THICKNESS

TRAFFIC LOADS: CONCRETE DIMENSIONS

ARE FOR GUIDELINE PUPOSES ONLY.

VARIOUS TYPES OF INLET AND
OUTLET ADAPTERS AVAILABLE:
4-30" (100-750 mm) FOR
CORRUGATED HDPE

WATERTIGHT JOINT
(CORRUGATED HDPE SHOWN)

NOTES
1.

ACTUAL CONCRETE SLAB MUST BE

DESIGNED GIVING CONSIDERATION FOR
LOCAL SOIL CONDITIONS, TRAFFIC LOADING
& OTHER APPLICABLE DESIGN FACTORS

ADAPTER ANGLES VARIABLE 0°- 360°
ACCORDING TO PLANS

VARIABLE SUMP DEPTH

ACCORDING TO PLANS

[6" (152 mm) MIN ON 8-24" (200-600 mm),
10" (254 mm) MIN ON 30" (750 mm)]

I 4" (102 mm) MIN ON 8-24" (200-600 mm)
6" (152 mm) MIN ON 30" (750 mm)

BACKFILL MATERIAL BELOW AND TO SIDES
OF STRUCTURE SHALL BE ASTM D2321
CLASS | OR Il CRUSHED STONE OR GRAVEL
AND BE PLACED UNIFORMLY IN 12" (305 mm)

LIFTS AND COMPACTED TO MIN OF 90%

8-30" (200-750 mm) GRATES/SOLID COVERS SHALL BE DUCTILE IRON PER ASTM A536

GRADE 70-50-05

robd

FOR CORRUGATED HDPE (ADS & HANCOR DUAL WALL) & SDR 35 PVC
5. FOR COMPLETE DESIGN AND PRODUCT INFORMATION: WWW.NYLOPLAST-US.COM

6. TO ORDER CALL: 800-821-6710

12-30" (300-750 mm) FRAMES SHALL BE DUCTILE IRON PER ASTM A536 GRADE 70-50-05
DRAIN BASIN TO BE CUSTOM MANUFACTURED ACCORDING TO PLAN DETAILS
DRAINAGE CONNECTION STUB JOINT TIGHTNESS SHALL CONFORM TO ASTM D3212

A PART # GRATE/SOLID COVER OPTIONS
8" PEDESTRIAN LIGHT | STANDARD LIGHT

(200 mm) 2808AG DUTY DUTY SOLID LIGHT DUTY
10" PEDESTRIAN LIGHT | STANDARD LIGHT

(250 mm) 2810AG DUTY DUTY SOLID LIGHT DUTY
12" 2819AG PEDESTRIAN  [STANDARD AASHTO SOLID

(300 mm) AASHTO H-10 H-20 AASHTO H-20
15" 2815AG PEDESTRIAN  [STANDARD AASHTO SOLID

(375 mm) AASHTO H-10 H-20 AASHTO H-20
18" 2818AG PEDESTRIAN  [STANDARD AASHTO SOLID

(450 mm) AASHTO H-10 H-20 AASHTO H-20
24" 2824AG PEDESTRIAN  [STANDARD AASHTO SOLID

(600 mm) AASHTO H-10 H-20 AASHTO H-20
30" 2830AG PEDESTRIAN  [STANDARD AASHTO SOLID

(750 mm) AASHTO H-20 H-20 AASHTO H-20

Z

O

i~

O

-]

4

—

2
LBy
ZUJ
= | T2
N ”n|als
o 5z YEs
() X [5a
o 3|3|ok<
S < | Wimd
N <JLx| k=
CI) Ol 0|0 julk
- w
= 2 o
Z c 4
X < i 2
< = i
[(aya}
D v Z A
S| EE
SES

S |
Q| FELRY
S =E3
< O_<(
S o =
— w23
w|2ES
= OIz2
< | s
Qo [fa
2 w
u
E o
;o
=
= —~
<< 0
E2
z[@s
Olua
=[ro
Hlax
afye
ZlsE
Ol
N3 <
Wiz =
aRy
oo
42
o &

(e
5 2
s

e
o
X |0y
Ju g
0
O%u_
S
=l
s
Aalca
:‘UJ
z
mgel
HES
<¥
DuJE
> <
O =
=
=83
OEw
O luiE
nEe
2 lsE
=z
(2he)e
< |=EE
J[50
1
_|5§

L
® ZES
- - [Fo
Sk
N Q
m gzg
@ =k
®lEa
Q. IES
Y3

o e
S be
—-— "’gm
> SES
o<
X oo
~IlFo
oz
o=
S <
OK
ID
o @
Sg 6L
oy ZE
D3 5
zY 4 o«
Sz =33
O z T
w N 555
2090 Qo
Eed EE
< <
ISpkel o<
=% 259
< I— <r4
m%g
X = q
D_ED
T
e
n 9
v Z
w =
Qw3
< T O
1=
\ %8’1
[y
2Es
F=S

SHEET

6 OF 6




PROJECT INFORMATION

ENGINEERED PRODUCT
MANAGER

ADS SALES REP

PROJECT NO.

Advanced Drainage Systems, Inc.

SiteAssist
FOR STORMTECH
(] INSTALLATION INSTRUCTIONS
VISIT OUR APP

WARM-023 P3A&B

UPLAND, CA, USA

MC-3500 STORMTECH CHAMBER SPECIFICATIONS

1. CHAMBERS SHALL BE STORMTECH MC-3500.

2. CHAMBERS SHALL BE ARCH-SHAPED AND SHALL BE MANUFACTURED FROM VIRGIN, IMPACT-MODIFIED POLYPROPYLENE
COPOLYMERS.

3. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED
WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 45x76 DESIGNATION SS.

4. CHAMBER ROWS SHALL PROVIDE CONTINUOUS, UNOBSTRUCTED INTERNAL SPACE WITH NO INTERNAL SUPPORTS THAT WOULD
IMPEDE FLOW OR LIMIT ACCESS FOR INSPECTION.

5. THE STRUCTURAL DESIGN OF THE CHAMBERS, THE STRUCTURAL BACKEFILL, AND THE INSTALLATION REQUIREMENTS SHALL ENSURE
THAT THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, SECTION 12.12, ARE MET FOR: 1)
LONG-DURATION DEAD LOADS AND 2) SHORT-DURATION LIVE LOADS, BASED ON THE AASHTO DESIGN TRUCK WITH CONSIDERATION
FOR IMPACT AND MULTIPLE VEHICLE PRESENCES.

6. CHAMBERS SHALL BE DESIGNED, TESTED AND ALLOWABLE LOAD CONFIGURATIONS DETERMINED IN ACCORDANCE WITH ASTM F2787,
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".
LOAD CONFIGURATIONS SHALL INCLUDE: 1) INSTANTANEOUS (<1 MIN) AASHTO DESIGN TRUCK LIVE LOAD ON MINIMUM COVER 2)
MAXIMUM PERMANENT (75-YR) COVER LOAD AND 3) ALLOWABLE COVER WITH PARKED (1-WEEK) AASHTO DESIGN TRUCK.

7. REQUIREMENTS FOR HANDLING AND INSTALLATION:

e TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING
STACKING LUGS.

e TOENSURE A SECURE JOINT DURING INSTALLATION AND BACKEFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS
THAN 3”.

e TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT SHALL BE
GREATER THAN OR EQUAL TO 450 LBS/FT/%. THE ASC IS DEFINED IN SECTION 6.2.8 OF ASTM F2418. AND b) TO RESIST CHAMBER
DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED
FROM REFLECTIVE GOLD OR YELLOW COLORS.

8. ONLY CHAMBERS THAT ARE APPROVED BY THE SITE DESIGN ENGINEER WILL BE ALLOWED. UPON REQUEST BY THE SITE DESIGN
ENGINEER OR OWNER, THE CHAMBER MANUFACTURER SHALL SUBMIT A STRUCTURAL EVALUATION FOR APPROVAL BEFORE
DELIVERING CHAMBERS TO THE PROJECT SITE AS FOLLOWS:

e THE STRUCTURAL EVALUATION SHALL BE SEALED BY A REGISTERED PROFESSIONAL ENGINEER.

e THE STRUCTURAL EVALUATION SHALL DEMONSTRATE THAT THE SAFETY FACTORS ARE GREATER THAN OR EQUAL TO 1.95 FOR
DEAD LOAD AND 1.75 FOR LIVE LOAD, THE MINIMUM REQUIRED BY ASTM F2787 AND BY SECTIONS 3 AND 12.12 OF THE AASHTO
LRFD BRIDGE DESIGN SPECIFICATIONS FOR THERMOPLASTIC PIPE.

e THE TEST DERIVED CREEP MODULUS AS SPECIFIED IN ASTM F2418 SHALL BE USED FOR PERMANENT DEAD LOAD DESIGN
EXCEPT THAT IT SHALL BE THE 75-YEAR MODULUS USED FOR DESIGN.

9. CHAMBERS AND END CAPS SHALL BE PRODUCED AT AN ISO 9001 CERTIFIED MANUFACTURING FACILITY.

10. MANIFOLD SIZE TO BE DETERMINED BY SITE DESIGN ENGINEER. SEE TECH NOTE #6.32 FOR MANIFOLD SIZING GUIDANCE. DUE TO THE
ADAPTATION OF THIS CHAMBER SYSTEM TO SPECIFIC SITE AND DESIGN CONSTRAINTS, IT MAY BE NECESSARY TO CUT AND COUPLE ADDITIONAL
PIPE TO STANDARD MANIFOLD COMPONENTS IN THE FIELD.

11. ADS DOES NOT DESIGN OR PROVIDE MEMBRANE LINER SYSTEMS. TO MINIMIZE THE LEAKAGE POTENTIAL OF LINER SYSTEMS, THE MEMBRANE
LINER SYSTEM SHOULD BE DESIGNED BY A KNOWLEDGEABLE GEOTEXTILE PROFESSIONAL AND INSTALLED BY A QUALIFIED CONTRACTOR.

©2025 ADS, INC.

IMPORTANT - NOTES FOR THE BIDDING AND INSTALLATION OF MC-3500 CHAMBER SYSTEM

1. STORMTECH MC-3500 CHAMBERS SHALL NOT BE INSTALLED UNTIL THE MANUFACTURER'S REPRESENTATIVE HAS COMPLETED A
PRE-CONSTRUCTION MEETING WITH THE INSTALLERS.

2. STORMTECH MC-3500 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".
3. CHAMBERS ARE NOT TO BE BACKFILLED WITH A DOZER OR AN EXCAVATOR SITUATED OVER THE CHAMBERS.
STORMTECH RECOMMENDS 3 BACKFILL METHODS:

e STONESHOOTER LOCATED OFF THE CHAMBER BED.

e BACKFILL AS ROWS ARE BUILT USING AN EXCAVATOR ON THE FOUNDATION STONE OR SUBGRADE.

e BACKFILL FROM OUTSIDE THE EXCAVATION USING A LONG BOOM HOE OR EXCAVATOR.
4. THE FOUNDATION STONE SHALL BE LEVELED AND COMPACTED PRIOR TO PLACING CHAMBERS.
5. JOINTS BETWEEN CHAMBERS SHALL BE PROPERLY SEATED PRIOR TO PLACING STONE.
6. MAINTAIN MINIMUM - 6" (150 mm) SPACING BETWEEN THE CHAMBER ROWS.
7. INLET AND OUTLET MANIFOLDS MUST BE INSERTED A MINIMUM OF 12" (300 mm) INTO CHAMBER END CAPS.

8. EMBEDMENT STONE SURROUNDING CHAMBERS MUST BE A CLEAN, CRUSHED, ANGULAR STONE OR RECYCLED CONCRETE; AASHTO M43 #3, 357, 4,
467, 5, 56, OR 57.

9. STONE MUST BE PLACED ON THE TOP CENTER OF THE CHAMBER TO ANCHOR THE CHAMBERS IN PLACE AND PRESERVE ROW SPACING.

10. THE CONTRACTOR MUST REPORT ANY DISCREPANCIES WITH CHAMBER FOUNDATION MATERIALS BEARING CAPACITIES TO THE SITE DESIGN
ENGINEER.

11.  ADS RECOMMENDS THE USE OF "FLEXSTORM CATCH IT" INSERTS DURING CONSTRUCTION FOR ALL INLETS TO PROTECT THE SUBSURFACE
STORMWATER MANAGEMENT SYSTEM FROM CONSTRUCTION SITE RUNOFF.

NOTES FOR CONSTRUCTION EQUIPMENT

1. STORMTECH MC-3500 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".

2. THE USE OF EQUIPMENT OVER MC-3500 CHAMBERS IS LIMITED:
e NO EQUIPMENT IS ALLOWED ON BARE CHAMBERS.
e NO RUBBER TIRED LOADER, DUMP TRUCK, OR EXCAVATORS ARE ALLOWED UNTIL PROPER FILL DEPTHS ARE REACHED IN ACCORDANCE
WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".
e  WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT CAN BE FOUND IN THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".

3. FULL 36" (900 mm) OF STABILIZED COVER MATERIALS OVER THE CHAMBERS IS REQUIRED FOR DUMP TRUCK TRAVEL OR DUMPING.
USE OF A DOZER TO PUSH EMBEDMENT STONE BETWEEN THE ROWS OF CHAMBERS MAY CAUSE DAMAGE TO CHAMBERS AND IS NOT AN ACCEPTABLE

BACKFILL METHOD. ANY CHAMBERS DAMAGED BY USING THE "DUMP AND PUSH" METHOD ARE NOT COVERED UNDER THE STORMTECH STANDARD
WARRANTY.

CONTACT STORMTECH AT 1-800-821-6710 WITH ANY QUESTIONS ON INSTALLATION REQUIREMENTS OR WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT.




. NOT FOR CONSTRUCTION: THIS LAYOUT IS FOR DIMENSIONAL PURPOSES ONLY TO PROVE CONCEPT & THE REQUIRED STORAGE VOLUME CAN BE ACHIEVED ON SITE.

PROPOSED LAYOUT CONCEPTUAL ELEVATIONS S INVERT ABOVE BASE OF CHAMBER z
28 |STORMTECH MC-3500 CHAMBERS _ [MAXIMUM ALLOWABLE GRADE (TOP OF PAVEMENT/UNPAVED). 12.50 PART TYPE LAYOUT DESCRIPTION INVERTY MAX FLOW G
8 |STORMTECH MC-3500 END CAPS __|MINIMUM ALLOWABLE GRADE (UNPAVED WITH TRAFFICY: 6.50 0 - , . g
12 |STONE ABOVE (in) MINTMUM ALLOWABLE GRADE (UNPAVED NO TRAFFIC): 6.00|PREFABRICATED END CAP A é‘gﬁ,\?gg%'\oﬂ,fg iNCSD E%E,)_AET'\‘ODRCPAL%SP QEW'SMC%OOIEPPMBC /TYP OF AL 24"BOTTOM 2.06" < %m
9 |STONE BELOW (in) MINIMUM ALLOWABLE GRADE (TOP OF RIGID CONCRETE PAVEMENT): 6.00 .. , . . a1 Z g
10 ISTONE VOID MINIMUM ALLOWABLE GRADE (BASE OF FLEXIBLE PAVEMENT): & 00|PREFABRICATED END CAP B |12 TOP PRE-CORED END CAP, PART# MC3500IEPP12T / TYP OF ALL 12" TOP CONNECTIONS 26.36 o3 Z|ZBe
: FLAMP C__[INSTALL FLAMP ON 24" ACCESS PIPE / PART#: MCFLAMP < <= |wles
INSTALLED SYSTEM VOLUME (CF) _[TOP OF STONE: 5.50 —— . D Z|¥ER
5759 |(PERIMETER STONE INCLUDED) ~ [TOP OF MC-3500 CHAMBER: 4.50[MANIFOLD D 12" x 12" TOP MANIFOLD, ADS N-12 26.36 £ 3 2|cE:
(COVER STONE INCLUDED) 12" x 12" TOP MANIFOLD INVERT: 2.95|NYLOPLAST (INLET W/ 1SO E 30" DIAMETER (24.00" SUMP MIN) 6.8 CFS IN ™ < é Iz2
(BASE STONE INCLUDED) 24" ISOLATOR ROW PLUS INVERT: 0.92|PLUS ROW) i o Clololl
1746 __|SYSTEM AREA (SF) BOTTOM OF MC-3500 CHAMBER: 0.75 Q@ £ x5
178.0 |SYSTEM PERIMETER (f) BOTTOM OF STONE: 0.00 = < 23
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6" (150 mm) MIN (SEE NOTE 3)

=
MC-3500 e 77"(1950 mm) ——~| |~ 12" (300 mm) MIN

(150 mm) MIN

END CAP SUBGRADE SOILS D

(SEE NOTE 3) >8

Ho

oo

zZ <
. <
NOTES: =35
2 [+
1. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 45x76 i g ©
DESIGNATION SS. 23 §
2. MC-3500 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS". STS

THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH CONSIDERATION
FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS. REFERENCE STORMTECH DESIGN MANUAL FOR BEARING CAPACITY GUIDANCE.
4. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.
5. REQUIREMENTS FOR HANDLING AND INSTALLATION:
e  TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING STACKING LUGS.
e TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKEFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS THAN 3". \

&

ACCEPTABLE FILL MATERIALS: STORMTECH MC-3500 CHAMBER SYSTEMS :

L] - -}

: 3

<p

m Z [

AASHTO MATERIAL 2| Tl

MATERIAL LOCATION DESCRIPTION COMPACTION / DENSITY REQUIREMENT 2 <22k
CLASSIFICATIONS © 8 Z% £

" . o - Zlos

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS FROM THE TOP OF THE 'C . <8 4e

5 |LAYERTO THE BOTTOM OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER ENGINEER'S PLANS. A A T o e e Q o5k
GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE MAY BE PART OF THE D' CHECK PLANS FOR PAVEMENT SUBGRADE REQUIREMENTS. S o 5
PREPARATION REQUIREMENTS. P =z 5

LAYER s i -

D_ L

AASHTO M145" X S| E

= 0, _ _., _ " [

INITIAL FILL: FILL MATERIAL FOR LAYER ‘C' STARTS FROM THE Top OF ThE | GRANULAR WELL-GRADED SOILAGGREGATE MIXTURES, <35% FINES OR A1, A2-4, A3 BEGIN COMPACTIONS AFTER 24" (600 mm) OF MATERIAL OVER = S E

o ; PROCESSED AGGREGATE. THE CHAMBERS IS REACHED. COMPACT ADDITIONAL LAYERS IN S| %k

EMBEDMENT STONE (B' LAYER) TO 24" (600 mm) ABOVE THE TOP OF THE : . QR

C  |CHAMBER. NOTE THAT PAVEMENT SUBBASE MAY BE A PART OF THE 'C' OR 12" (300 mm) MAX LIFTS TO A MIN. 95% PROCTOR DENSITY FOR I oL
CAvER MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU OF THIS WELL GRADED MATERIAL AND 95% RELATIVE DENSITY FOR © Qe

: LAYER. AASHTO M43" PROCESSED AGGREGATE MATERIALS. HI3E

3,357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89, 9, 10 < xf

2]

T

EMBEDMENT STONE: FILL SURROUNDING THE CHAMBERS FROM THE CLEAN, CRUSHED, ANGULAR STONE AASHTO M43" ¥

B |FOUNDATION STONE (‘A' LAYER) TO THE 'C' LAYER ABOVE. OR RECYCLED CONCRETE® 3,357, 4, 467, 5, 56, 57 NO COMPACTION REQUIRED. :
<

=&

FOUNDATION STONE: FILL BELOW CHAMBERS FROM THE SUBGRADE UP TO CLEAN, CRUSHED, ANGULAR STONE AASHTO M43" 23 o]

A |THE FOOT (BOTTOM) OF THE CHAMBER. OR RECYCLED CONCRETE® 3,357, 4, 467, 5, 56, 57 PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE. N
g

o O

PLEASE NOTE: als
1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED, ANGULAR NO. 4 (AASHTO M43) STONE". of
2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 9" (230 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR. i
3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR g
COMPACTION REQUIREMENTS. g
4. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION. &
5. WHERE RECYCLED CONCRETE AGGREGATE IS USED IN LAYERS ‘A’ OR 'B' THE MATERIAL SHOULD ALSO MEET THE ACCEPTABILITY CRITERIA OUTLINED IN TECHNICAL NOTE 6.20 "RECYCLED CONCRETE STRUCTURAL BACKFILL". xie
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ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL PAVEMENT LAYER (DESIGNED LB

AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS BY SITE DESIGN ENGINEER) S
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N \ 8 7O BOTTOM OF FLEXIBLE PAVEMENT. FORUNPAVED | | 8' Q ;

PERIMETER STONE LTIN Y, \\ \\\ |NSTALLATION?NVg:EESEERgg$Ié\l§T|:Ol:KS4M (\(/SEEHCLE)S MAY OCCUR, : 8" (2 4 m) 6 E

| N Il /) Il X/ Il 7“ X I N mm o o \//7 * - w [©

(SEE NOTE 4) e e e = SIS { (450 mm) MIN MAX EE

| 12" (300 mm) MIN | Zk

\ @ el 4

7 TR\ ] w2

i) if,!»;.u. 1 = 2

EXCAVATION WALL I} ;f‘(,.(llﬂllll\l\‘m \ AT 45 *THIS CROSS SECTION DETAIL REPRESENTS Qe =

(CAN BE SLOPED OR VERTICAL) /‘<,,,§}{f.ﬂlf|||y‘\ \ f ‘s‘«u‘,‘, i 1140 MINIMUM REQUIREMENTS FOR INSTALLATION. Q2 sSg

W iy ;H'Tli' il | / N“.n'iii (1140mm) b EASE SEE THE LAYOUT SHEET(S) FOR = 2 S

k'{' i \’ "'ir & PROJECT SPECIFIC REQUIREMENTS. € n i

|f|( ” W \( 2 5t

d NN = o P

- - QO E JIiB

E220 w g <

,,,,,,, " Jlo

| o230 mm)mIN N o ;

=

>

g

3

=

:

=

5

i

g

(=}

4

=

L

&

i

u

2

2

s

=

(=}

%

[WITHOUT THE EOR’S PRIOR APPROVAL. EOR SHALL REVIEW THIS DRAWING PRIOR TO BIDDING AND/OR CONSTRUCTION. IT IS THE ULTIMATE RESPONSIBILITY OF THE EOR TO ENSURE THAT THE PRODUCT(S) DEPICTED AND ALL ASSOCIATED DETAILS MEET ALL APPLICABLE

LAWS. REGULATIONS. AND PROJECT REQUIREMENTS.

e TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT SHALL BE GREATER THAN OR EQUAL TO 450 LBS/FT/%. THE ASC IS DEFINED IN SECTION 6.2.8 OF SHEET
ASTM F2418. AND b) TO RESIST CHAMBER DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM REFLECTIVE GOLD OR YELLOW

COLORS. 3 O F 6




COVER PIPE CONNECTION TO END :L\IASRE;I-_I\;IE:/;'\LA:M%N 24" (600 mm) ACCESS PIPE
CAP WITH ADS GEOSYNTHETICS 601T : <
NON-WOVEN GEOTEXTILE m s 2
MC-3500 CHAMBER OPTIONAL INSPECTION PORT ;5: 5l a
<28
[ / S
T T o <{ Z| W
/< [a)
STORMTECH HIGHLY RECOMMENDS DR s < z
FLEXSTORM INSERTS IN ANY UPSTREAM / PO o = 3
STRUCTURES WITH OPEN GRATES SIS IS S SIS e, x 9.,
N A O 7S /:\\'/':'\\ v f:\< {?\\ /:'\\”{:\\/: ? SM/E < g
PSP o z v 2 = H//% =l /u//:‘,fu//; ; I
ELEVATED BYPASS MANIFOLD SIS SIS S &
3|2
_ MC-3500 END CAP Hig
/ < | x
O 1T
zZ
Qo
|_
* o
[1'4
—————— —\ O
SUMP DEPTH TBD BY ). \ @
SITE DESIGN ENGINEER NYLOPLAST a
(24" [600 mm] MIN RECOMMENDED) \ // \
24" (600 mm) HDPE ACCESS PIPE REQUIRED ONE LAYER OF ADSPLUS125 WOVEN GEOTEXTILE BETWEEN
| USE FACTORY PARTIAL CUT END CAP PART #: FOUNDATION STONE AND CHAMBERS
MC35001EPP24BC OR MC3500|EPP24BW 8.25' (2.51 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS «
I
O
MC-3500 ISOLATOR ROW PLUS DETAIL 2
NTS a
=
<
[m)

INSPECTION & MAINTENANCE

STEP 1) INSPECT ISOLATOR ROW PLUS FOR SEDIMENT

A. INSPECTION PORTS (IF PRESENT)
A.1.  REMOVE/OPEN LID ON NYLOPLAST INLINE DRAIN
A2.  REMOVE AND CLEAN FLEXSTORM FILTER IF INSTALLED
A3. USING A FLASHLIGHT AND STADIA ROD, MEASURE DEPTH OF SEDIMENT AND RECORD ON MAINTENANCE LOG
A4.  LOWER A CAMERA INTO ISOLATOR ROW PLUS FOR VISUAL INSPECTION OF SEDIMENT LEVELS (OPTIONAL)
A.5.  IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

B. ALL ISOLATOR PLUS ROWS
B.1.  REMOVE COVER FROM STRUCTURE AT UPSTREAM END OF ISOLATOR ROW PLUS
B.2.  USING A FLASHLIGHT, INSPECT DOWN THE ISOLATOR ROW PLUS THROUGH OUTLET PIPE

i) MIRRORS ON POLES OR CAMERAS MAY BE USED TO AVOID A CONFINED SPACE ENTRY

i) FOLLOW OSHA REGULATIONS FOR CONFINED SPACE ENTRY IF ENTERING MANHOLE
B.3. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

1-800-821-6710 | WWW.STORMTECH.COM

StormTech®
Chamber System

STEP 2) CLEAN OUT ISOLATOR ROW PLUS USING THE JETVAC PROCESS

[THIS DRAWING HAS BEEN PREPARED BASED ON INFORMATION PROVIDED TO ADS/STORMTECH UNDER THE DIRECTION OF THE PROJECT’S ENGINEER OF RECORD (“EOR”) OR OTHER PROJECT REPRESENTATIVE. THIS DRAWING IS NOT INTENDED FOR USE IN BIDDING OR CONSTRUCTION
[WITHOUT THE EOR’S PRIOR APPROVAL. EOR SHALL REVIEW THIS DRAWING PRIOR TO BIDDING AND/OR CONSTRUCTION. IT IS THE ULTIMATE RESPONSIBILITY OF THE EOR TO ENSURE THAT THE PRODUCT(S) DEPICTED AND ALL ASSOCIATED DETAILS MEET ALL APPLICABLE

A. AFIXED CULVERT CLEANING NOZZLE WITH REAR FACING SPREAD OF 45" (1.1 m) OR MORE IS PREFERRED
B. APPLY MULTIPLE PASSES OF JETVAC UNTIL BACKFLUSH WATER IS CLEAN
C. VACUUM STRUCTURE SUMP AS REQUIRED g @
4o
[}
STEP 3) REPLACE ALL COVERS, GRATES, FILTERS, AND LIDS; RECORD OBSERVATIONS AND ACTIONS. E < . @
g Z|
=0 [
STEP 4) INSPECT AND CLEAN BASINS AND MANHOLES UPSTREAM OF THE STORMTECH SYSTEM. LIDJ g:.) E
EER 3
258 o
NOTES 3= 9
_ NI+~ %
ol
1. INSPECT EVERY 6 MONTHS DURING THE FIRST YEAR OF OPERATION. ADJUST THE INSPECTION INTERVAL BASED ON PREVIOUS S
OBSERVATIONS OF SEDIMENT ACCUMULATION AND HIGH WATER ELEVATIONS. g
[%2]
Z|
2. CONDUCT JETTING AND VACTORING ANNUALLY OR WHEN INSPECTION SHOWS THAT MAINTENANCE IS NECESSARY. g
3
\ &
12
<
3
SHEET
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MC-3500 TECHNICAL SPECIFICATION
NTS
VALLEY i 8e.0"(2184mm) ___ 0 <
STIFFENING RIB CREST INSTALLED o3 = E
< <« 5|W
CREST WEB e 8|S
STIFFENING RIB LOWER JOINT °<§ Q fMV b“ “< : Hi : %5“ w < ZE
CORRUGATION Q ©l8lo
\ o o
w|' T Z
[ :
< °|8
< S
f i f A D |
i ATRAIAT FOOT Se
i i i i S| ©
LA ‘I‘ | ai | %
AL A .}..\..L E|Q
S &
UPPER JOINT CORRUGATION ! ! ! ! ! !
BUILD ROW IN THIS DIRECTION =f»
m 90.0" (2286 mm) =
ACTUAL LENGTH g
I o
[ [1'4
45.0" 45.0" - 29 on 3
(1143 mm) (1143 mm) B (564 'mm) . . u
- INSTALLED
77.0" X
75.0" I
(1956 mm) ‘7 (1905 mm) 4J o
NOMINAL CHAMBER SPECIFICATIONS E
SIZE (W X H X INSTALLED LENGTH) 77.0"X 45.0" X 86.0" (1956 mm X 1143 mm X 2184 mm) o
CHAMBER STORAGE 109.9 CUBIC FEET (311 m?) w
MINIMUM INSTALLED STORAGE* 175.0 CUBIC FEET (4.96 m?) e
WEIGHT 134 Ibs. (60.8 kg) a)
25.7" |__
NOMINAL END CAP SPECIFICATIONS ™1 (653 mm)

MC-SERIES END CAP INSERTION DETAIL SIZE (W X H X INSTALLED LENGTH) 75.0"X45.0"X 222" (1905 mm X 1143 mm X 564 mm)

NTS END CAP STORAGE 14.9 CUBIC FEET (0.42 m?)
MINIMUM INSTALLED STORAGE* 45.1 CUBIC FEET (1.28 m?)
WEIGHT 49 Ibs. (22.2 kg)

STORMTECH END CAP

*ASSUMES 12" (305 mm) STONE ABOVE, 9" (229 mm) STONE FOUNDATION, 6" SPACING BETWEEN

12" (300 ) CHAMBERS, 6" (152 mm) STONE PERIMETER IN FRONT OF END CAPS AND 40% STONE POROSITY
mm

™" MIN SEPARATION
STUBS AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"

12" (300 mm) MIN INSERTION —=— STUBS AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"

1-800-821-6710 | WWW.STORMTECH.COM

StormTech®
Chamber System

/ ‘ END CAPS WITH A WELDED CROWN PLATE END WITH "C"
/ END CAPS WITH A PREFABRICATED WELDED STUB END WITH "W"
MANIFOLD STUB PART # STUB B C
MC3500[EPPO6T 6" (150 mm) 33.21" (844 mm)
MANIFOLD HEADER 4 MC3500IEPP06B T -;—91 0.66" (17 mm)
MC3500IEPPOST 8" (200 mm) 16" (791 mm) =
MC3500/EPPO8B 0.81" (21 mm) o,
" >
MC35001EPP10T 10 (250 mm) 29.04" (738 mm) = 28
Y , MC3500/EPP10B 0.93" (24 mm) 22 §
= m . < I 2 =
' MC3500IEPP12T 12" (300 mm) 26.36" (670 mm) _ =53 g
I MC3500[EPP12B 1.35" (34 mm) e g
MANIFOLD HEADER MC35001EPP15T 15" (375 mm) 23.39" (594 mm) CUSTOM PRECORED INVERTS ARE gz 3
! MC3500[EPP15B 1.50" (38 mm) AVAILABLE UPON REQUEST. 238 &
J MANIFOLD STUB INVENTORIED MANIFOLDS INCLUDE o= 2
MC3500IEPP18TC . \ REL g
| | MC3500IEPP18TW 20.03" (509 mm) 12-24" (300-600 mm) SIZE ON SIZE g
— 18" (450 mm) AND 15-48" (375-1200 mm) 9
MC35001EPP18BC 1.77" (45 mm) ECCENTRIC MANIFOLDS. CUSTOM 3
12" (300 mm) 12" (300 mm) MC3500IEPP18BW INVERT LOCATIONS ON THE MC-3500 g
— — — MC3500IEPP24TC END CAP CUT IN THE FIELD ARE NOT =
MIN SEPARATION " 5
s o MIN INSERTION o EOOERaaTY i 00 14.48" (368 mm) EERE%MQAR%NEEE 1FOOF({225PE S)IZTESE -
" mm). e
MC3S00IEPP24BC 2.06" (52 mm) INVERT LOCATION IN COLUMN 'B' ~ g
MC3500IEPP24BW _ _ ARE THE HIGHEST POSSIBLE FOR 3
NOTE: MANIFOLD STUB MUST BE LAID HORIZONTAL MC3500IEPP30BC 30" (750 mm) 2.75" (70 mm) THE PIPE SIZE. pp—

FOR A PROPER FIT IN END CAP OPENING.

NOTE: ALL DIMENSIONS ARE NOMINAL

5 OF 6
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NYLOPLAST DRAIN BASIN

NTS

INTEGRATED DUCTILE IRON
FRAME & GRATE/SOLID TO
MATCH BASIN O.D.

12" (610 mm) MIN
(FOR AASHTO H-20)

INVERT ACCORDING TO
PLANS/TAKE OFF

18" (457 mm)
MIN WIDTH

AASHTO H-20 CONCRETE SLAB
8" (203 mm) MIN THICKNESS

TRAFFIC LOADS: CONCRETE DIMENSIONS

ARE FOR GUIDELINE PUPOSES ONLY.

VARIOUS TYPES OF INLET AND
OUTLET ADAPTERS AVAILABLE:
4-30" (100-750 mm) FOR
CORRUGATED HDPE

WATERTIGHT JOINT
(CORRUGATED HDPE SHOWN)

NOTES
1.

ACTUAL CONCRETE SLAB MUST BE

DESIGNED GIVING CONSIDERATION FOR
LOCAL SOIL CONDITIONS, TRAFFIC LOADING
& OTHER APPLICABLE DESIGN FACTORS

ADAPTER ANGLES VARIABLE 0°- 360°
ACCORDING TO PLANS

VARIABLE SUMP DEPTH

ACCORDING TO PLANS

[6" (152 mm) MIN ON 8-24" (200-600 mm),
10" (254 mm) MIN ON 30" (750 mm)]

I 4" (102 mm) MIN ON 8-24" (200-600 mm)
6" (152 mm) MIN ON 30" (750 mm)

BACKFILL MATERIAL BELOW AND TO SIDES
OF STRUCTURE SHALL BE ASTM D2321
CLASS | OR Il CRUSHED STONE OR GRAVEL
AND BE PLACED UNIFORMLY IN 12" (305 mm)

LIFTS AND COMPACTED TO MIN OF 90%

8-30" (200-750 mm) GRATES/SOLID COVERS SHALL BE DUCTILE IRON PER ASTM A536

GRADE 70-50-05

robd

FOR CORRUGATED HDPE (ADS & HANCOR DUAL WALL) & SDR 35 PVC
5. FOR COMPLETE DESIGN AND PRODUCT INFORMATION: WWW.NYLOPLAST-US.COM

6. TO ORDER CALL: 800-821-6710

12-30" (300-750 mm) FRAMES SHALL BE DUCTILE IRON PER ASTM A536 GRADE 70-50-05
DRAIN BASIN TO BE CUSTOM MANUFACTURED ACCORDING TO PLAN DETAILS
DRAINAGE CONNECTION STUB JOINT TIGHTNESS SHALL CONFORM TO ASTM D3212

A PART # GRATE/SOLID COVER OPTIONS
8" PEDESTRIAN LIGHT | STANDARD LIGHT

(200 mm) 2808AG DUTY DUTY SOLID LIGHT DUTY
10" PEDESTRIAN LIGHT | STANDARD LIGHT

(250 mm) 2810AG DUTY DUTY SOLID LIGHT DUTY
12" 2819AG PEDESTRIAN  [STANDARD AASHTO SOLID

(300 mm) AASHTO H-10 H-20 AASHTO H-20
15" 2815AG PEDESTRIAN  [STANDARD AASHTO SOLID

(375 mm) AASHTO H-10 H-20 AASHTO H-20
18" 2818AG PEDESTRIAN  [STANDARD AASHTO SOLID

(450 mm) AASHTO H-10 H-20 AASHTO H-20
24" 2824AG PEDESTRIAN  [STANDARD AASHTO SOLID

(600 mm) AASHTO H-10 H-20 AASHTO H-20
30" 2830AG PEDESTRIAN  [STANDARD AASHTO SOLID

(750 mm) AASHTO H-20 H-20 AASHTO H-20
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J Oldcastle Infrastructure’ @

A CRH COMPANY

PUT A STOP
10 TSS

Removes PO"UtantS from RunOff Two-part stainless-steel insert to filter solids and oils/grease.
Prior to Entering Waterways

Efficient System
Catches pollutants where they are easiest to catch, at the inlet.

Variable Design
Able to be retrofitted or used in new projects.

Treatment Train
Can be incorporated as part of a “Treatment Train".

No Standing Water

Helps to minimize bacteria and odor problems.
Focused Treatment

Removes petroleum hydrocarbons, trash and
Total Suspended Solids (TSS).

Maximum Flexibility
Available in a variety of standard sizes to fit round and square inlets.

Economical
Earn a higher return on system investment. Easy to install, inspect and maintain, even on small and confined sites.
By the Numbers*: CATCH BASIN FILTER TEST RESULTS SUMMARY
Filter will remove up to 80% of Total Suspended Solids Testing Agency % TSS Removal | % Qil & Grease Removal | % PAH Removal
(TSS), at least 70% of oils and grease, and up to 40% of UCLA 80 70to 80
Total Phosphorus (TP) associated with organic debris U of Auckland 7810 95
as well as Polycyclic Aromatic Hydrocarbons (PAH) Tonking & Taylor, Ltd
from oil leaks and spills. (for City of Auckland)
*Approximate for urban street application. U of Hawall 40 201040
(for City of Honolulu)

INLET FILTRATION



. PUT ASTOP
0 Oldcastle Infrastructure t0 TSS

A CRH COMPANY

Multi-Purpose Catch Basin Insert Retains Sediment, Debris,
Trash and Oils/Grease

FloGard® catch basin insert filters are recommended for areas subject to silt and debris as well as low-to-moderate levels of
petroleum hydrocarbons (oils and grease). Examples of such areas include vehicle parking lots, aircraft ramps, truck and
bus storage yards, business parks, residential and public streets.

CATCH BASIN FILTER COMPETITIVE FEATURE COMPARISON

Evaluation of Catch Basin Filters

(Based on flow-comparable units) Oldcastle Fﬁizf;\llr;esr:*
(Scale 1-10)
Flow Rate 10 7
Removal Efficiency* 80% 45%
Capacity - Sludge & Qil 7 7
Service Life 10 3
Installation - Ease of Handling / Installation 8 6
Ease of Inspections & Maintenance 7 7 Combination Inlet
Value 10 2
*Approximate, based on field sediment removal testing in urban street application **/\verage

Long-Term Value Comparison

Other Insert

(Based on flow-comparable units) Oldcastle Filter Types*

(Scale 1-10)

Unit Value - Initial ($/cfs treated) 10 4

Installation Value (S/cfs treated) 10 7

Absorbent Replacement (annual avg ($/cfs treated) 10 2

Materials Replacement Value (annual avg ($/cfs treated) 10 10

Maintenance Value (annual avg ($/cfs treated) 10 7

Total First Year ROI ($/cfs treated) 10 5 Flat-Grated Inlet
Total Annual Avg Value ($/cfs treated, avg over 20 yrs)* 10 5
Captured debris from FloGard catch basin insert filter in Dana Point, California. Circular Frame Inlet

(800) 579-8819

oldcastleinfrastructure.com



J Oldcastle Infrastructure’ @

A CRH COMPANY

FLOGARD+PLUS"
CATCH BASIN INSERT FILTER

Inspection and Maintenance Guide

oo OWater

Oldcastle Infrastructure




SCOPE:

Federal, State and Local Clean Water Act regulations and those of insurance carriers require that stormwater
filtration systems be maintained and serviced on a recurring basis. The intent of the regulations is to ensure that the
systems, on a continuing basis, efficiently remove pollutants from stormwater runoff thereby preventing pollution
of the nation’s water resources. These specifications apply to the FloGard+Plus® Catch Basin Insert Filter.

RECOMMENDED FREQUENCY OF SERVICE:

Drainage Protection Systems (DPS) recommends that installed FloGard+Plus Catch Basin Insert Filters be
serviced on a recurring basis. Ultimately, the frequency depends on the amount of runoff, pollutant loading and
interference from debris (leaves, vegetation, cans, paper, etc.); however, it is recommended that each installation
be serviced a minimum of three times per year, with a change of filter medium once per year. DPS technicians
are available to do an on-site evaluation, upon request.

RECOMMENDED TIMING OF SERVICE:
DPS guidelines for the timing of service are as follows:

1. For areas with a definite rainy season: Prior to, during and following the rainy season.

2. For areas subject to year-round rainfall: On a recurring basis (at least three times per year).

3. For areas with winter snow and summer rain: Prior to and just after the snow season and during the
summer rain season.

4. Forinstalled devices not subject to the elements (wash racks, parking garages, etc.): On a recurring
basis (no less than three times per year).

SERVICE PROCEDURES:

1. The catch basin grate shall be removed and set to one side. The catch basin shall be visually inspected
for defects and possible illegal dumping. If illegal dumping has occurred, the proper authorities and
property owner representative shall be notified as soon as practicable.

2. Using an industrial vacuum, the collected materials shall be removed from the liner. (Note: DPS uses a
truck-mounted vacuum for servicing FloGard+Plus catch basin inserts).

3. When all of the collected materials have been removed, the filter medium pouches shall be removed
by unsnapping the tether from the D-ring and set to one side. The filter liner, gaskets, stainless steel
frame and mounting brackets, etc., shall be inspected for continued serviceability. Minor damage
or defects found shall be corrected on-the-spot and a notation made on the Maintenance Record.

More extensive deficiencies that affect the efficiency of the filter (torn liner, etc.), if approved by the
customer representative, will be corrected and an invoice submitted to the representative along with the
Maintenance Record.

4. The filter medium pouches shall be inspected for defects and continued serviceability and replaced as
necessary, and the pouch tethers re-attached to the liner’s D-ring.

5. The grate shall be replaced.

REPLACEMENT AND DISPOSAL OF EXPOSED FILTER MEDIUM AND COLLECTED DEBRIS

The frequency of filter medium exchange will be in accordance with the existing DPS-Customer Maintenance
Contract. DPS recommends that the medium be changed at least once per year. During the appropriate service,
or if so determined by the service technician during a non-scheduled service, the filter medium will be replaced
with new material. Once the exposed pouches and debris have been removed, DPS has possession and must
dispose of it in accordance with local, state and federal agency requirements.

DPS also has the capability of servicing all manner of storm drain filters, catch basin inserts and catch
basins without inserts, underground oil/water separators, stormwater interceptors and other such devices.
All DPS personnel are highly qualified technicians and are confined-space trained and certified. Call us at
(888) 950-8826 for further information and assistance.
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Preliminary WQMP
City of Upland, San Bernardino County

APPENDIX C
Soil Report




Soil Map—San Bernardino County Southwestern Part, California
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Soil Map—San Bernardino County Southwestern Part, California

MAP LEGEND MAP INFORMATION
Area of Interest (AOI) = Spoil Area The soil surveys that comprise your AOI were mapped at
1:24,000.
Area of Interest (AOI) A Stony Spot
Soils /%  Very Stony Spot Warning: Soil Map may not be valid at this scale.
Soil Map Unit Polygons = )
o Wet Spot Enlargement of maps beyond the scale of mapping can cause
- Soil Map Unit Lines ! misunderstanding of the detail of mapping and accuracy of soil
o Soil Map Unit Points Fa Other line placement. The maps do not show the small areas of
— Special Line Features contrasting soils that could have been shown at a more detailed
Special Point Features scale.
o) Blowout Water Features
. Streams and Canals Please rely on the bar scale on each map sheet for map
= Borrow Pit measurements.
Transportation
#  Clay Spot s Rails gfubrcse ﬁfSMap: ll}l}g}_ural Resources Conservation Service
. eb Soil Survey :
Oy Closed D .
W osed Depression ! Interstate Highways Coordinate System: Web Mercator (EPSG:3857)
G | Pit
r ravertt US Routes Maps from the Web Soil Survey are based on the Web Mercator
Gravelly Spot Major Roads projection, which preserves direction and shape but distorts
i distance and area. A projection that preserves area, such as the
o] Landfill Local Roads Albers equal-area conic projection, should be used if more
A Lava Flow B accurate calculations of distance or area are required.
% ackground
Js Marshor swamp e Aerial Photography This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.
=) Mine or Quarry
Soil Survey Area: San Bernardino County Southwestern Part,
(1] Miscellaneous Water California
Fe) Perennial Water Survey Area Data: Version 16, Aug 30, 2024
Soil map units are labeled (as space allows) for map scales
Rock Out
A ock Buterop 1:50,000 or larger.
+ Saline Spot .
Date(s) aerial images were photographed: Nov 20, 2022—Nov
et Sandy Spot 25, 2022
Severely Eroded Spot The orthophoto or other base map on which the soil lines were
. Sinkhol compiled and digitized probably differs from the background
W inkhole imagery displayed on these maps. As a result, some minor
3  Slide or Slip shifting of map unit boundaries may be evident.
Sodic Spot
usbA  Natural Resources Web Soil Survey 4/24/2025

== Conservation Service National Cooperative Soil Survey Page 2 of 3



Soil Map—San Bernardino County Southwestern Part, California

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
TvC Tujunga gravelly loamy sand, 0 5.5 100.0%
to 9 percent slopes
Totals for Area of Interest 5.5 100.0%

UsDA  Natural Resources
== Conservation Service

Web Soil Survey

National Cooperative Soil Survey

4/24/2025
Page 3 of 3



Map Unit Description: Tujunga gravelly loamy sand, 0 to 9 percent slopes---San Bernardino

County Southwestern Part, California

San Bernardino County Southwestern Part, California

TvC—Tujunga gravelly loamy sand, 0 to 9 percent slopes

Map Unit Setting
National map unit symbol: hcl2
Elevation: 10 to 1,500 feet
Mean annual precipitation: 10 to 25 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 250 to 350 days
Farmland classification: Not prime farmland

Map Unit Composition
Tujunga and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Tujunga

Setting

Landform: Alluvial fans

Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear

Across-slope shape: Linear

Parent material: Alluvium derived from granite

Typical profile

H1 - 0 to 36 inches: gravelly loamy sand
H2 - 36 to 60 inches: gravelly sand

Properties and qualities

Slope: 0 to 9 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Somewhat excessively drained

Runoff class: Very low

Capacity of the most limiting layer to transmit water (Ksat): High to
very high (5.95 to 19.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: Rare

Frequency of ponding: None

Available water supply, 0 to 60 inches: Low (about 3.8 inches)

Interpretive groups

Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A

Ecological site: RO19XG912CA - Sandy Fan
Hydric soil rating: No

USDA

=2
|

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/24/2025
Page 1 of 2



Map Unit Description: Tujunga gravelly loamy sand, 0 to 9 percent slopes---San Bernardino
County Southwestern Part, California

Minor Components

Unnamed
Percent of map unit: 5 percent
Landform: Drainageways
Hydric soil rating: Yes

Soboba, gravelly loamy sand
Percent of map unit: 5 percent
Hydric soil rating: No

Delhi, fine sand
Percent of map unit: 5 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: San Bernardino County Southwestern Part, California
Survey Area Data: Version 16, Aug 30, 2024

USDA  Natural Resources Web Soil Survey 4/24/2025

=== Conservation Service National Cooperative Soil Survey Page 2 of 2



Preliminary WQMP
City of Upland, San Bernardino County

APPENDIX D
O&M

(To Be Provided During Final Engineering)



Preliminary WQMP
City of Upland, San Bernardino County

APPENDIX E

Educational Materials




Stormwater Pollution Prevention

Best Management Practices for Homeowner’s Associations,
Property Managers and Property Owners

Your Guide To Maintaining Water
Friendly Standards In Your Community

sbcountystormwater.org

Big Bear - Chino - Chino Hills - Colton - Fontana - Grand Terrace - Highland - Loma Linda - Montclair- Ontario - Rancho Cucamonga
Redlands - Rialto - San Bernardino - San Bernardino County - San Bernardino County Flood Control District - Upland - Yucaipa



http://www.sbcountystormwater.org
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COMMERCIAL TRASH ENCLOSURES

FOLLOW THESE REQUIREMENTS
TO KEEP OUR WATERWAYS CLEAN

Trash enclosures, such as those found in commercial and apartment complexes, typically
contain materials that are intended to find their way to a landfill or a recycling facility.
These materials are NOT meant to go into our local lakes and rivers.

PUT TRASH INSIDE  CLOSE THE LID KEEP TOXICS OUT

Place trash inside the bin Prevent rain from entering e Paint

(preferably in sealed bags) the bin in order to avoid ® Grease, fats and used oils
leakage of polluted water e Batteries, electronics
runoff and fluorescent lights

SOME ADDITIONAL GUIDELINES, INCLUDE

J SWEEP FREQUENTLY J FIX LEAKS JCONSTRUCT ROOF
Sweep trash enclosure areas Address trash bin leaks Construct a solid cover roof over the
frequently, instead of hosing immediately by using dry clean existing trash enclosure structure to
them down, to prevent polluted up methods and report to your prevent rainwater from coming into
water from flowing into the contact with trash and garbage.
streets and storm drains. Check with your local City/County
for Building Codes.

waste hauler to receive a
replacement.

In San Bernardino County, stormwater pollution is caused by food waste, landscape waste, chemicals and other
debris that are washed into storm drains and end up in our waterways - untreated! You can be part of the
solution by maintaining a water-friendly trash enclosure.

THANK YOU FOR HELPING TO KEEP SAN BERNARDINO COUNTY CLEAN AND HEALTHY!

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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HAZARDOUS WASTE

CESQG PROGRAM

Conditionally Exempt Small Quantity Generator
WHAT IS A CESQG?

Businesses that generate 27 gallons or 220 Ibs. of
hazardous waste, or 2.2 |bs. of extremely hazardous
waste per month are called “Conditionally Exempt
Small Quantity Generators,” or CESQGs. San Bernardino
County Household Hazardous Program provides
waste management services to CESQG businesses.
The most common CESQGs in San Bernardino County
are painters, print shops, auto shops, builders,
agricultural operators and property managers, but
there are many others. When you call, be ready to
describe the types and amounts of waste your
business generates in a typical month. If you generate
hazardous waste on a regular basis, you must:

« Register with San Bernardino County Fire Department
(909) 386-8400 as a hazardous waste generator.

- To obtain an EPA ID# and application form from the
State visit www.dtsc.ca.gov.

» Manage hazardous waste in accordance with all
applicable local, state and federal laws and
regulations.

HOW DO | GET SERVICE?

To arrange an appointment for the CESQG Program,
call 1-800-OILY CAT or 909-382-5401. Be ready to
describe the type and amount of hazardous waste
your business is ready to dispose of, and the types
and size(s) of containers that the waste is in.

Waste Type and Cost

There is a small handling fee involved in the

collection of hazardous waste from your

business. Disposal costs depend on the type

of waste.

Aerosols

Automobile motor oil
Anti-freeze
Contaminated oil
Car batteries

Corrosive liquids, solids
Flammable solids, liquids

Latex Paint
Mercury

NiCad/Alkaline Batteries

Oil Base Paints

Oil Filters

Oxidizers

PCB Ballasts
Pesticides (most)
Photofixer, developer
Television & Monitors
Additional Handling

*Rates subject to change without notice*

$1.29/1b.

$.73/gal.
$1.57/gal.
$4.48/gal.

$.62/ea.
$2.80/1b.
$1.57/1b.
$.73/lb.
$10.08/1b.
$2.13/Ib.
$1.00/1b.
$.56/ea.
$9.63/lb.
$5.94/lb.
$2.91/lb.

$4.31/gal.

$11.20/ea.
$138.00/hr.

WE CANNOT ACCEPT

% Radioactives
% Water reactives
% Explosives

% Compressed gas cylinders

% Medical or biohazardous waste

% Asbestos
% Remediation wastes

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report

sbcountystormwater.org
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HAZARDOUS WASTE

WHY IS THE FIRE DEPARTMENT
COLLECTING HAZARDOUS WASTE?

Small Quantity Generators often have difficulty
disposing of small quantities of hazardous waste.
Hazardous waste companies usually have a
minimum amount of waste that they will pick up,
or charge a minimum fee for service. Typically, the
minimum fee exceeds the cost of disposal for the
hazardous waste. This leaves the small quantity
generator in a difficult situation. Some respond
by storing hazardous waste until it becomes
economical for the hazardous waste transporter to
pick it up, putting the business out of compliance
by exceeding regulatory accumulation time
limits. Other businesses simply store their
hazardous wastes indefinitely, creating an unsafe
work environment and exceeding accumulation
time limits. Yet other businesses attempt to illegally
dispose of their waste at household hazardous
waste collection facilities. These facilities are not
legally permitted to accept commercial wastes,
nor are prepared to provide legal documentation
for commercial hazardous waste disposal. In
answer to the problems identified above, the San
Bernardino County Fire Department Household
Hazardous Program instituted the Conditionally
Exempt Small Quantity Generator Program.

PAYMENT FOR SERVICES

The CESQG Program will prepare an invoice

for your business at the time of service. You can
pay at the time of service with cash or a check, or
you can mail your payment to the Fire Department
within 30 days. Please note that we do not accept
credit card payments. The preferred method of
payment is to handle payment at time of service.
Additional charges may apply for accounts not
paid within 30 days.

Bernardino
County
STORMWATER PROGRAM
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ARE THERE ANY OTHER WAYS THAT | CAN SAVE
MONEY ON HAZARDOUS WASTE DISPOSAL?

Yes! First, start by reducing the amount of waste
that you produce by changing processes or process
chemicals, at your business. Next, examine if there
is a way that you can recycle your waste back into
your processes. Network with similar businesses

or trade associations for waste minimization and
pollution prevention solutions.

WHAT IF YOUR BUSINESS DOES NOT QUALIFY?

Call the San Bernardino County Fire Department
Field Services Division for assistance with
hazardous waste management at 909-386-8400.

If you reduce the amount of waste you generate
each month to 27 gallons or less, you may qualify
in the future.

WHAT HAPPENS TO YOUR HAZARDOUS WASTE?

Hazardous waste collected by the CESQG

Program is transported to a state permitted
processing facility in San Bernardino. The

waste is further processed at this point and
packaged for off-site recycling (oil filters, oil,

latex paint, antifreeze, and batteries) or destructive
incineration (pesticides, corrosives, flammables,

oil based paint).

San Bernardino County Fire Department
CESQG Program
2824 East“W" Street
San Bernardino, CA 92415-0799
Phone: 909-382-5401
Fax: 909-382-5413
www.sbcfire.org/ofm/hhw/HouseholdHazardousWaste.aspx
Email: mvangese@sbcfire.org

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report



WORKING OUTDOORS & HANDLING SPILLS

~County |
STORMWATER PROGRAM
) __3 ol |

3(s

CUANDO TRABAJE AL AIRE LIBRE UTILICE LAS 3Cs

CONTROL | CONTROL

Locate the nearest storm drain and ensure nothing
can enter or be discharged into it.

Ubique el desagtie de aguas pluviales mds cercano y
asegurese de que nada pueda ingresar a éste ni
descargarse en él.

CONTAIN | CONTENER

w Isolate your area to prevent material from potentially

flowing or being blown away.
Aisle su drea para evitar que el material pueda discurrirse

o ser llevado por el viento.

CAPTURE | CAPTURAR

Sweep up debris and place it in the trash. Clean up
spills with an absorbent material (e.g. kitty litter) or
vacuum with a Wet-Vac and dispose of properly.
Recoja los restos y coldquelos en la basura. Limpie los
derrames con un material absorbente (como la arena
para gatos) o aspirelos con una Wet-Vac (aspiradora de
humedad) y deséchelos correctamente.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report

sbcountystormwater.org

Big Bear « Chino « Chino Hills - Colton - Fontana - Grand Terrace - Highland - Loma Linda « Montclair - Ontario - Rancho Cucamonga
Redlands - Rialto « San Bernardino « San Bernardino County « San Bernardino County Flood Control District « Upland « Yucaipa




COMMERCIAL LANDSCAPE

DISCHARGE TO THE STORM DRAIN, ACCIDENTAL OR NOT, COULD
LEAD TO ENFORCEMENT ACTIONS, WHICH COULD INCLUDE FINES.

Follow the best practices below to prevent water pollution from landscaping activities.

RECYCLE
YARD WASTE

A )

o Recycle leaves, grass clippings and other
yard waste.

Do not blow, sweep, rake or hose yard
waste into the street or catch basin.

Try grasscycling: the natural recycling of
grass by leaving clippings on the lawn
when mowing.

For more information, please visit:
www.calrecycle.ca.gov/organics

/grasscycling

€ HoMEOWNERS

KEEP THESE TIPS IN MIND WHEN
HIRING PROFESSIONAL LANDSCAPERS
AND REMIND AS NECESSARY.

USE FERTILIZERS, HERBICIDES

AND PESTICIDES SAFELY

Fertilizers, herbicides and pesticides are
often carried into the storm drain system
by sprinkler runoff. Use natural and
non-toxic alternatives as often as possible.

If you must use chemical fertilizers,
herbicides or pesticides:

® Spot apply, rather than blanketing entire
areas.

e Avoid applying near curbs and
driveways, and never before a rain.

® Apply fertilizers as needed: when plants
could best use it and when the potential
runoff would be low.

e Follow the manufacturer’s instructions
carefully—this will not only give the best
results, but will save money.

Leftover pesticides, fertilizers, and
herbicides contaminate landfills and
should be disposed of through a
Hazardous Waste Facility.

USE WATER
WISELY

. o Control the amount of water and direction

of sprinklers. Sprinklers should only be on
long enough to allow water to soak into
the ground, but not so long as to cause
runoff.

Periodically inspect, fix leaks and realign
sprinkler heads.

Plant native vegetation to reduce the need
of water, fertilizers, herbicides and
pesticides.

For more information on proper
disposal call,

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County

County
STORMWATER PROGRAM
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sbcountystormwater.org

Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report

Big Bear « Chino « Chino Hills - Colton « Fontana « Grand Terrace - Highland - Loma Linda » Montclair - Ontario - Rancho Cucamonga
Redlands - Rialto - San Bernardino - San Bernardino County « San Bernardino County Flood Control District - Upland - Yucaipa




SIDEWALK, PLAZA, ENTRY MONUMENT &

FOUNTAIN MAINTENANCE

Pollutants on sidewalks and other pedestrian traffic areas and plazas are typically due to littering

and vehicle use. Fountain water containing chlorine and copperbased algaecides is toxic to aquatic life.
Proper inspection, cleaning, and repair of pedestrian areas and HOA owned surfaces and structures
can reduce pollutant runoff from these areas. Maintaining these areas may involve one or more of the
following activities:

1. Surface Cleaning
2. Graffiti Cleaning
3. Sidewalk Repair
4. Controlling Litter

5. Fountain Maintenance

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures.
Implementation of these measures may be more effective and reduce or eliminate the need to implement
other more complicated or costly procedures. Possible pollution prevention measures for sidewalk, plaza,
and fountain maintenance and cleaning include:

« Use dry cleaning methods whenever practical for surface cleaning activities.
« Use the least toxic materials available (e.g. water based paints, gels or sprays for graffiti removal).

« Once per year, educate HOA staff and tenants on pollution prevention measures.

MODEL PROCEDURES:
1. Surface Cleaning

Discharges of wash water to the storm water drainage system from cleaning or hosing
of impervious surfaces is prohibited.
Sidewalks, Plazas
v’ Use dry methods (e.g. sweeping, backpack blowers, vacuuming) whenever
practical to clean sidewalks and plazas rather than hosing, pressure washing, or
steam cleaning. DO NOT sweep or blow material into curb; use devices
that contain the materials.

v If water must be used, block storm drain inlets and contain runoff.
Discharge wash water to landscaping or contain and dispose of properly.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
smmwf?laoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report

Bernart dino
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SIDEWALK, PLAZA, ENTRY MONUMENT &

FOUNTAIN MAINTENANCE

Parking Areas, Driveways, v Parking facilities should be swept/vacuumed on a regular basis.
Drive-thru Establish frequency of public parking lot sweeping based on usage
and field observations of waste accumulation.

v If water must be used, block storm drain inlets and contain runoff. Discharge
wash water to landscaping or contain and dispose of properly.

v Sweep all parking lots at least once before the onset of the wet season.
v" Use absorbents to pick up oil; then dry sweep.

v’ Appropriately dispose of spilled materials and absorbents.

OPTIONAL:

- Consider increasing sweeping frequency based on factors such as traffic
volume, land use, field observations of sediment and trash accumulation,
proximity to water courses, etc.

Building Surfaces, Decks, v' Use high-pressure water, no soap.
etc., without loose paint
v If water must be used, block storm drain inlets and contain runoff. Discharge
wash water to landscaping or contain and dispose of properly.

Unpainted Building v If water must be used, block storm drain inlets and contain runoff. Discharge
Surfaces, Wood Decks, etc.  wash water to landscaping or contain and dispose of properly.

v If using a biodegradable or other cleaning agent to remove deposits contain
and dispose of properly.

2. Graffiti Cleaning
Graffiti Removal v Avoid graffiti abatement activities during rain events.

v When graffiti is removed by painting over, implement the procedures under
Painting and Paint Removal in the Roads, Streets, and Highway Operation and
Maintenance procedure sheet.

v Protect nearby storm drain inlets prior to removing graffiti from walls,
signs, sidewalks, or other structures needing graffiti abatement. Clean up
afterwards by sweeping or vacuuming thoroughly, and/or by using absorbent
and properly disposing of the absorbent.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
swmwfpf'laoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report

Bernart dino
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SIDEWALK, PLAZA, ENTRY MONUMENT &

FOUNTAIN MAINTENANCE

v Note that care should be taken when disposing of waste since it may need to be
disposed of as hazardous waste.

OPTIONAL:

- Consider using a waterless and non-toxic chemical cleaning method for graffiti
removal (e.g. gels or spray compounds).

3. Sidewalk Repair

Surface Removal
and Repair

v" Schedule surface removal activities for dry weather if possible.
v" Avoid creating excess dust when breaking asphalt or concrete.

v’ Take measures to protect nearby storm drain inlets prior to breaking up asphalt
or concrete (e.g. place hay bales or sand bags around inlets). Clean afterwards
by sweeping up material.

v’ Designate an area for clean up and proper disposal of excess materials.
v Remove and recycle as much of the broken pavement as possible.

v"When making saw cuts in pavement, use as little water as possible. Cover each
storm drain inlet with filter fabric during the sawing operation and contain the
slurry by placing straw bales, sandbags, or gravel dams around the inlets. After
the liquid drains shovel or vacuum the slurry, remove from site and dispose of

properly.

v’ Always dry sweep first to clean up tracked dirt. Use a street sweeper
or vacuum truck. Do not dump vacuumed liquid in storm drains. Once dry
sweeping is complete, the area may be hosed down if needed. Discharge wash
water to landscaping, pump to the sanitary sewer if permitted to do
so or contain and dispose of properly.

Concrete Installation v" Avoid mixing excess amounts of fresh concrete or cement mortar on-site.

and Repair

Bernart dino
County
STORMWATER PROGRAM

(a

Only mix what is needed for the job.

v Wash concrete trucks off-site or in designated areas on-site, such that there
is no discharge of concrete wash water into storm drain inlets, open ditches,
streets, or other storm water conveyance structures. (See Concrete Waste
Management BMP WM - 8)

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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http://ocwatersheds.com/Documents/2009_CASQA_ConBMP_Handbook/WasteManagementBMPs/WM-8.pdf
http://ocwatersheds.com/Documents/2009_CASQA_ConBMP_Handbook/WasteManagementBMPs/WM-8.pdf

SIDEWALK, PLAZA, ENTRY MONUMENT &

FOUNTAIN MAINTENANCE

4. Litter Control

v Store dry and wet concrete materials under cover, protected from rainfall and
runoff and away from drainage areas. After job is complete remove temporary
stockpiles (asphalt materials, sand, etc.) and other materials as soon as possible.

v’ Return leftover materials to the transit mixer. Dispose of small amounts of
excess concrete, grout, and mortar in the trash.

v When washing concrete to remove fine particles and expose the aggregate,
contain the wash water for proper disposal.

v Do not wash sweepings from exposed aggregate concrete into the street
or storm drain. Collect and return sweepings to aggregate base stock pile,
or dispose in the trash.

v’ Protect applications of fresh concrete from rainfall and runoff until the material
has hardened.

v Enforce anti-litter laws.

v’ Provide litter receptacles in busy, high pedestrian traffic areas of the
community, at recreational facilities, and at community events.

v' Cover litter receptacles and clean out frequently to prevent leaking/spillage or
overflow.

OPTIONAL:

« Post “No Littering” signs.

5. Fountain Maintenance

Bernart dino
County
STORMWATER PROGRAM
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v Do not use copper-based algaecides. Control algae with chlorine or other
alternatives, such as sodium bromide.

v" Allow chlorine to dissipate for a few days and then recycle/reuse water by draining
it gradually onto a landscaped area. Water must be tested prior to discharge to
ensure that chlorine is not present (concentration must be less than 0.1 ppm).

v’ Contact local agency for approval to drain into sewer or storm drain.

v" Avoid mixing excess amounts of fresh concrete or cement mortar on-site.
Only mix what is needed for the job.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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EQUIPMENT MAINTENANCE & REPAIR

Vehicle or equipment maintenance has the potential to be a significant source of stormwater pollution.
Engine repair and service (parts cleaning, spilled fuel, oil, etc.), replacement of fluids, and outdoor equip-
ment storage and parking (dripping engines) can all contaminate stormwater. Conducting the following
activities in a controlled manner will reduce the potential for stormwater contamination:

1. General Maintenance and Repair
2.Vehicle and Machine Repair
3. Waste Handling/Disposal

Related vehicle maintenance activities are covered under the following program headings in this
manual: “Vehicle and Equipment Cleaning”, “Vehicle and Equipment Storage”, and “Vehicle Fueling”.

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures.
Implementation of these measures may be more effective and reduce or eliminate the need to implement
other more complicated or costly procedures. Possible pollution prevention measures for equipment
maintenance and repair include:

« Review maintenance activities to verify that they minimize the amount of pollutants discharged to
receiving waters. Keep accurate maintenance logs to evaluate materials removed and improvements
made.

« Switch to non-toxic chemicals for maintenance when possible.

« Choose cleaning agents that can be recycled.

+ Minimize use of solvents. Clean parts without using solvents whenever possible. Recycle used motor
oil, diesel oil, and other vehicle fluids and parts whenever possible.

+ Once per year, educate HOA staff and tenants on pollution prevention measures.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
svomw:?;mm Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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EQUIPMENT MAINTENANCE & REPAIR

MODEL PROCEDURES:
1. General Maintenance and Repair
General Guidelines v" Review maintenance activities to verify that they minimize the amount

of pollutants discharged to receiving waters. Keep accurate maintenance
logs to evaluate materials removed and improvements made.

> Note: Permission must v Regularly inspect vehicles and equipment for leaks.
be obtained for any
discharge of wash v’ Move activity indoors or cover repair area with a permanent roof if feasible.

water to the sanitary
sewer from the local

. v Minimize contact of stormwater with outside operations through berming the
sewering agency.

local sewering and drainage routing.

v’ Place curbs around the immediate boundaries of the process equipment.

v" Clean yard storm drain inlets regularly and stencil them.

Good Housekeeping v" Avoid hosing down work areas. If work areas are washed and if discharge to the
sanitary sewer is allowed, treat water with an appropriate treatment device (e.g.
clarifier) before discharging. If discharge to the sanitary sewer is not permitted,
pump water to a tank and dispose of properly.

v’ Collect leaking or dripping fluids in drip pans or container. Fluids are easier to
recycle or dispose of properly if kept separate.

v Keep a drip pan under the vehicle while you unclip hoses, unscrew filters, any
discharge of or remove other parts. Place a drip pan under any vehicle that
might leak while you work on it to keep splatters or drips off the shop floor.

v Educate employees on proper handling and disposal of engine fluids.

v Promptly transfer used fluids to the proper waste or recycling drums. Don't
leave full drip pans or other open containers lying around.

v Do not pour liquid waste to floor drains, sinks, outdoor storm drain inlets, or
other storm drains or sewer connections.

v Post signs at sinks and stencil outdoor storm drain inlets.
2. Vehicle Repair
General Guidelines v Perform vehicle fluid removal or changing inside of a building or in a contained
covered area, where feasible, to prevent the run-on of stormwater and the

runoff of spills.

v Regularly inspect vehicles and equipment for leaks, and repair as needed.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
svomm»:vaoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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EQUIPMENT MAINTENANCE & REPAIR

v" Use secondary containment, such as a drain pan or drop cloth, to catch spills or
leaks when removing or changing fluids.

v Immediately drain all fluids from wrecked vehicles. Ensure that the drain pan or
drip pan is large enough to contain drained fluids (e.g. larger pans are needed
to contain antifreeze, which may gush from some vehicles).

v Promptly transfer used fluids to the proper waste or recycling drums. Don't
leave full drip pans or other open containers lying around.

v Recycle used motor oil, diesel oil, and other vehicle fluids and parts
whenever possible.

v Qil filters disposed of in trash cans or dumpsters can leak oil. Place the oil
filter in a funnel over a waste oil recycling drum to drain excess oil before
disposal. Qil filters can also be recycled. Ask your oil supplier or recycler
about recycling oil filters.

v Store cracked batteries in a non-leaking secondary container and dispose of
properly at recycling facilities or at County hazardous waste disposal site.

Vehicle Leak and v’ Use absorbent materials on small spills. Remove the absorbent materials
Spill Control promptly and dispose of properly.

v Place a stockpile of spill cleanup materials where it will be readily accessible.
v’ Sweep floor using dry absorbent material.
3. Machine Repair
v’ Keep equipment clean; don't allow excessive build-up of oil or grease.
v Minimize use of solvents.

v" Use secondary containment, such as a drain pan or drop cloth, to catch spills or
leaks when removing or changing fluids.

v’ Perform major equipment repairs at the corporation yard, when practical.
v Following good housekeeping measures in Vehicle Repair section.

4. Waste Handling/Disposal

Waste Reduction v Prevent spills and drips of solvents and cleansers to the shop floor.

v Do liquid cleaning at a centralized station so the solvents and residues stay in
one area. Recycle liquid cleaners when feasible.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
smmwf?laoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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EQUIPMENT MAINTENANCE & REPAIR

v Locate drip pans, drain boards, and drying racks to direct drips back into
a solvent sink or fluid holding tank for reuse.

OPTIONAL:

« If possible, eliminate or reduce the amount of hazardous materials and waste by
substituting non-hazardous or less hazardous material:

-Use non-caustic detergents instead of caustic cleaning for parts
cleaning.

-Use a water-based cleaning service and have tank cleaned. Use
detergent-based or water-based cleaning systems in place of organic
solvent degreasers.

-Replace chlorinated organic solvents with non-chlorinated solvents.
Non-chlorinated solvents like kerosene or mineral spirits are less
toxic and less expensive to dispose of properly. Check list of active
ingredients to see whether it contains chlorinated solvents.

-Choose cleaning agents that can be recycled.

Recycling OPTIONAL:
- Separate wastes for easier recycling. Keep hazardous and non-hazardous
wastes separate, do not mix used oil and solvents, and keep chlorinated

solvents separate from non-chlorinated solvents.

« Label and track the recycling of waste material
(e.g. used oil, spent solvents, batteries).

« Purchase recycled products to support the market for recycled materials.

LIMITATIONS:

Space and time limitations may preclude all work being conducted indoors. It may not be possible to contain
and clean up spills from vehicles/equipment brought on-site after working hours. Dry floor cleaning methods
may not be sufficient for some spills — see spill prevention and control procedures sheet. Identification of engine
leaks may require some use of solvents.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
swmwfpf'laoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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POOL MAINTENANCE

Pool chemicals and filter solids, when discharged to the City streets, gutters or storm drans, DO
NOT GET TREATED before reaching the Santa Ana River. Chlorine, acid cleaning chemicals and
metal-based algaecides used in pools can kill beneficial organisms in the food chain and pollute
our drinking water.

When emptying your swimming pool, spa or fountain, please use one of the following best
management practices to prevent water pollution:

- Reuse the water as landscape irrigation

« Empty the water into the sewer between midnight and 6:00 am

« Remove solids and floating debris and dispose of in the trash, de-chlorinate the water to
a chlorine residual = 0, wait 24 hours, then discharge the water to the street or storm drain

« Try not to use metal-based algaecides (i.e. copper sulfate) in your pool or spa. If you have, empty your pool
or spa into the sewer. Prior to discharging pool water into the sanitary sewer system, contact your local agency.

« If the pool contains algae and mosquito larvae, discharge the water to the sewer
When acid cleaning or other chemical cleaning:

+ Neutralize the pool water to pH of 6.5 to 8.5, then discharge to the sewer

For swimming pool and spa filter backwash:

« Dispose of solids into trash bag, then wash filter into a landscape area
« Settle, dispose of solids in trash and discharge water to the sewer, never to the storm drain

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
smmwf?laoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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For Residents

The following is a preview of the information we
have available to residents. For more fact sheets,
visit sbcountystormwater.org

Household Hazardous Waste Center Locations

DO YOU HAVE THE FOLLOWING
ITEMS IN YOUR HOME?

B M of

Automotive Fluids Household Cleaners
Batteries Medicine
Cooking Oil Motor Oil & Filters

Fertilizers & Pesticides Paint Products
Fluorescent Bulbs Pool Chemicals

PROTECT YOUR COMMUNITY!
Take your toxic products to a local waste collection center:

Big Bear Lake

Chino

Fontana

Ontario

Rancho Cucamonga

*No business waste accepted. Must be a San Bernardino County resident.

Find locations and a full list of items, visit
tootoxictotrash.com

Redlands

Rialto

San Bernardino
Upland

MEETS COMMUNITY



http://www.sbcountystormwater.org
http://sbcountystormwater.org/residents/toxic-items/household-hazardous-waste-collection-locations/

WE DID IT OURSELVES
e AND WEDID ITRIGHT

_ g: When painting your home,
protect your family and community.

* PAINTS that are water-based are less toxic and should
be used whenever possible.

* BRUSHES with water-based paint should be washed

in the sink. Those with oil-based paint should be
cleaned with paint thinner.

« SAFELY dispose of unwanted paint and paint thinner.

The County of San Bernardino offers 9 HHW Centers that
accept paint and other household hazardous waste from
residents FREE of charge. For a list of acceptable
materials, location information, and hours of operation
visit TooToxicToTrash.com.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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VEHICLE MAINTENANCE

Oil, grease, anti-freeze and other toxic automotive fluids often make their way into the San

Bernardino County storm drain system, and do not get treated before reaching the Santa Ana River.

This pollutes our drinking water and contaminates waterways, making them unsafe for people and
wildlife. Follow these best management practices to prevent pollution and protect public health.

Cleaning Auto Parts

Scrape parts with a wire brush or use

a bake oven rather than liquid cleaners.
Arrange drip pans, drying racks and drain
boards so that fluids are directed back into
the parts washer or the fluid holding tank.
Do not wash parts or equipment in a sink,
parking lot, driveway or street.

Storing Hazardous Waste

Keep your liquid waste segregated. Many
fluids can be recycled via hazardous waste
disposal companies if they are not mixed.
Store all materials under cover with

spill containment or inside to prevent
contamination of rainwater runoff.

Preventing Leaks and Spills
Conduct all vehicle maintenance inside of

a garage. Place drip pans underneath vehicle

to capture fluids. Use absorbent materials
instead of water to clean work areas.

Cleaning Spills

Use dry methods for spill cleanup

(sweeping, absorbent materials). To report
accidental spills into the street or storm drain
call (877) WASTE18 or 911.

Proper Disposal of

Hazardous Waste

Dispose of household hazardous waste
by taking it to your nearest household
hazardous waste center. For more
information, call 1-800-OILY CAT or check
out TooToxicToTrash.com.

T In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County

County
STORMWATER PROGRAM
Q

sbcountystormwater.org

Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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http://sbcountystormwater.org/residents/toxic-items/household-hazardous-waste-collection-locations/

PET WASTE DISPOSAL

GETA

F R E E DOGGIE WASTE BAG
FOR YOU AND YOUR FRIEND

w Visit FreeDoggieBags.com
@ Request a FREE canister from us

m Send a FREE canister to a friend
m Use your canister to pick up after your dog anytime, anyplace!

Thanks for being a responsible pet

owner and contributing to a beautiful l 1 WHERE WATER"™

SAN BERNARDINO COUNTY STORMWATER PROGRAM 727

San Bernardino County. MEETS COMMUNITY &

oers FREE ROSSIEWASTE BAG

B2 visit FreeDoggieBags.com

m Request a FREE canister from us

EZXED send a FREE canister to a friend

m Use your canister to pick up after your dog anytime, anyplace!

Thanks for being a responsible pet owner and contributing to a beautiful San Bernardino County.

dalinla . VHEREMATER
MEETS COMMUNITY

Bernardino

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
STORMWATER pROGRAN Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
Ty .
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http://sbcountystormwater.org/residents/dog-owners/
http://sbcountystormwater.org/residents/dog-owners/

Get In Touch With Us Online!

» Website
Sbcountystormwater.org

» eUpdates
sbcountystormwater.org/newsletter

» Facebook
facebook.com/sbcountystormwater

» YouTube
youtube.com/sbcountystormwater

» Report Pollution Violations
sbcountystormwater.org/report

» Email
info@sbcountystormwater.org



http://www.sbcountystormwater.org/
http://visitor.constantcontact.com/manage/optin/ea?v=001Olbj1iTXQSXfPI6Rk1o6kA
http://www.facebook.com/sbcountystormwater
http://www.youtube.com/sbcountystormwater
http://sbcountystormwater.org/report
mailto:info@sbcountystormwater.org

Preliminary WQMP
City of Upland, San Bernardino County
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