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Project Owner’s Certification

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

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

Project Data

Permit/Application

Number(s): PPD 2023-0041 Grading Permit Number(s):

Tract/Parcel Map

Number(s): PM 20809 Building Permit Number(s):

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): APN 0239-192-23

Owner’s Signature

Owner Name: Rohan A’Beckett

Title | Vice President, Development

Company | Brookfield

Address | 2101 Rosecrans Avenue, Suite 6250, El Segundo, California 90245

Email | rohan.abeckett@brookfieldproperties.com

Telephone # | 310-765-3255

Signature 06-16-2025
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“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: Davie Cowan PE Stamp Below

Title | Civil Engineer

Company | Kimley-Horn and Associates

3801 University Avenue, Suite 300, Riverside, CA

Address 92501

Email | Davie.cowan@kimley-horn.com
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Date | 6/16/2025
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Section1 Discretionary Permit(s)

Form 1-1 Project Information

Project Name

Locust Gateway Logistics Center

Project Owner Contact Name: Rohan A'Beckett
Mailing 2101 Rosecrans Avenue, Suite 6250, El E-mail rohan.abeckett@brookfield .
Address: | Segundo, California 90245 Address: | properties.com Telephone: | 310-765-3255

Permit/Application Number(s):

Tract/Parcel Map

PPD#2023-0041 Number(s):

PM 20809

Additional Information/
Comments:

Description of Project:

The existing project site is approximately 39.8 acres and is located at the southwest corner of
N Locust Avenue and W Lowell Street. One warehouse building with a total of +664,859 square
feet of building footprint is proposed. The project will also include sidewalk improvements
along the project frontage, trailer, and vehicular parking, landscaping, below-ground
detention basins, and five driveways (one on N. Locust Avenue, three on W Lowell Street, and
one on Lake Padden Lane).

The project will give 11 feet of street dedication to Locust Avenue for right-of-way
improvements to the City of Rialto. There are no planned BMPs for these areas.

The project site is designated as a general industrial land use, and the zoning designation is
general manufacturing I-GM of the Rialto Airport Specific Plan. This project proposes three on-
site underground infiltration basins to capture and fully infiltrate the water quailty design
capture volume.

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

N/A.
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Section 2  Project Description
2.1 Project Information

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

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

(] Automotive repair
shops with standard
industrial classification

codes 5013, 5014, 5541,
7532- 7534, 7536-7539

[_|Restaurants (with SIC
code 5812) where the land
area of development is
5,000 ft2or more

(sic)

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

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

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

water

[] Retail gasoline outlets
that are either 5,000 ft2 or
more, or have a projected

average daily traffic of 100
or more vehicles per day

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

jurisdiction on specific requirements.

2 Project Area (ft2):

1,732,1485F | 3
(39.76 AC)

Number of Dwelling Units:

N/A

451C Code: | 4225

55 Project going to be phased? Yes[ ] No[X] Ifyes, ensure that the WQMP evaluates each phase as a distinct DA, requiring LID
BMPs to address runoff at time of completion.

6 Does Project include roads? Yes[ ] No [X] Ifyes, 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 project site, including the proposed building, paved and unpaved areas, onsite utilities and the BMPs included within this
WQMP will be owned, operated, and maintained by Brookfield (USA) LLC. No transfer of infrastructure to public agencies is
anticipated. Long-term stormwater facility maintenance will be conducted by Brookfield Properties staff and/ or subcontracted
maintenance staff.

The project will provide 11 feet of street dedication to Locust for right-of-way improvements to the City of Rialto. There are no
planned BMPs for these areas.
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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[ Pollutant Common in parking lot & roof runoff.

Nutrients - Phosphorous EX N[ Landscaping is proposed on-site

Nutrients - Nitrogen EX N[ Landscaping is proposed on-site

Noxious Aquatic Plants E[] NX N/A

Sediment EX N[ Landscaping is proposed on-site

Metals EX N[] Brake dust from vehicular traffic

Oil and Grease EX N[] Vehicular Traffic in parking areas

Trash/Debris EX N[ Covered trash enclosure proposed on-site

Pesticides / Herbicides EX N[ Landscaping is proposed on-site

Organic Compounds EX N[ Landscaping is proposed on-site

Other: E[] N[]

Other: E[] N[]

Other: E[] N[]

Other: E[] N[]

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

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

2-4
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Form 2.4-1 Water Quality Credits

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

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

Higher density
development projects

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

] Mixed use developmen
(combination of residqtial,
commercial, in ffice,
institutio Q ariplgeSe
incRrpSeataigeSign prmuples
t dem( hstrate environmental

beWdief not realized through single
use projects) [20%]

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

D Redevelopment projects in
established historic dlstrlct

historic preservatlon
Similar S|gn|f|can C|ty nter

areas [ 10%

\
PXo

[b Grienthd
deWelagPgpelts (mixed use

resBlential 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)

N/A

2-5
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Section 3  Site and Watershed Description

Describe the project site conditions that will facilitate the selection of BMP through an analysis of the physical
conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) that collect
flow from a portion of the site and describe how runoff from each DA (and sub-watershed DMAS) is conveyed

to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The form below is provided as an example.

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

Form 3-1 Site Location and Hydrologic Features

Site coordinates take GPS
measurement at approximate center | Latitude 34°08'58.55”N Longitude 117°24'54.70"W Google Earth Pro
of site

1 san Bernardino County climatic region: [X] Valley [] Mountain+

2 Does the site have more than one drainage area (DA): YesDX] 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

DMA 1 DMA 2 DMA 3
BMP 1 BMP 2 BMP 3
Conveyance Briefly describe on-site drainage features to convey runoff that is not retained within a DMA

Stormwater from DMA 1 surface flows into various inlets and then pipe flows into the underground
DMA1toBMP 1 basin (BMP 1) for retention/infiltration. DMA 1 has an emergency overflow pipe that discharges
stormwater to the southeast corner similar to the existing drainage pattern.

Stormwater from DMA 2 surface flows into various inlets and then pipe flows into the underground
DMA 2 to BMP 2 basin (BMP 2) for retention/infiltration. DMA 2 has an emergency overflow pipe that discharges
stormwater to the southeast corner similar to the existing drainage pattern.

Stormwater from DMA 3 surface flows into various inlets and then pipe flows into the underground
DMA 3to BMP 3 basin (BMP 3). DMA 3 has the emergency overflow pipe that discharges east via parkway drain onto
Locust Avenue.

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

Areas
For Drai Areas’ sub-watershed DMA
or .ralnage rea§ sub-wa ers. e. , DMA 1 DMA 2 DMAr 3

provide the following characteristics

1 DMA drainage area (ft?) 996,217 320,601 415,126

2 Existing site impervious area (ft?) 0 0 0

3 Antecedent moisture condition For desert

areas, use 3 3 3

http://www.sbcounty.gov/dpw/floodcontrol/pdf/20

100412 map.pdf

4 Hydrologic soil group Refer to Watershed

Mapping Tool - A A A

http://sbcounty.permitrack.com/WAP

5 Longest flowpath length (ft) 2,104 616 1,382
0.015

6 Longest flowpath slope (ft/ft) 0.022 0.035

7 current land cover type(s) Select from Fig C-3 78 78 78

of Hydrology Manual

8 Pre-developed pervious area condition: Based

on the extent of wet season vegetated cover good Poor Poor Poor

>75%; Fair 50-75%; Poor <50% Attach photos of site

to support rating
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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 4.1-1and 4.1-2. All applicable non-structural and structural source control BMP shall be
implemented in the project.

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

Identifier

Check One

Included

Not
Applicable

Describe BMP Implementation OR,
if not applicable, state reason

Education of Property Owners, Tenants
and Occupants on Stormwater BMPs

[

Property owner will familiarize himself/ herself with the contents of this document,
including the education materials provided within this WQMP and educate tenants and
employees.

Activity Restrictions

[

No outdoor work areas, processing, storage, or wash area proposed and the owner shall
prohibit these activities, on the site.

Landscape Management BMPs

Irrigation must be consistent with the City’s Water Conservation Ordinance. Fertilizer
and pesticide usage will be consistent with County Management Guidelines for Use of
Fertilizers and Pesticides.

BMP Maintenance

BMP maintenance, implementation schedules, and responsible parties are included in
Form 5-1 within this WQMP.

Title 22 CCR Compliance
(How development will comply)

If any Reportable Quantities of Hazardous Materials are warehoused at the site, the
Owner shall comply with all Title 22, CCR regulations.

Local Water Quality Ordinances

The Site Owner shall comply with the City of Rialto’s Stormwater Runoff Quality
Ordinance.

Spill Contingency Plan

Owner will have a spill contingency plan based on site needs.

Underground Storage Tank Compliance

Not Applicable — No underground storage tank proposed onsite.

Hazardous Materials Disclosure
Compliance

If any reportable quantities of Hazmats are stored on the site, the Site Owner shall
comply with all hazmat disclosure requirements.
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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

D

[

Owner will comply with Article 80 of the Uniform Fire Code enforced by the fire
protection agency.

N11

Litter/Debris Control Program

D

[

Owner to implement litter debris control program during regularly scheduled
landscaped area maintenance.

N12

Employee Training

Owner to ensure tenants are familiar with onsite BMPs and the associated maintenance
required. Owner will check with City and County at least once a year to obtain new or
updated education materials and provide these materials to tenants. Employees shall be
trained to clean up spills and participate in ongoing maintenance. The WQMP requires
bi-annual employee training and training for new hires within 2 months.

N13

Housekeeping of Loading Docks

All fluids to be kept indoors. Clean up spills immediately and keep spills from entering
the storm drain system. No direct discharges are allowed into the storm drain system.
Area shall be inspected weekly for proper containment and practices with spills cleaned
up immediately and disposed of properly. Loading Docks shall be swept weekly.

N14

Catch Basin Inspection Program

Monthly catch basin and inlet inspection by Owner’s designee required. Vacuum when
sediment or trash becomes 2 inches deep and dispose of properly. Inspect for and
investigate any evidence of illegal/illicit discharges into storm drains followed by proper
cleanup and source prevention.

N15

Vacuum Sweeping of Private Streets and
Parking Lots

All landscape maintenance contractors will be required to sweep up all landscape
cuttings, mowing and fertilizer materials off paved areas weekly and dispose of properly.
Parking areas and driveways will be vacuumed monthly by sweeping contractor.

N16

Other Non-structural Measures for Public
Agency Projects

Not Applicable — Not a public agency project.

N17

Comply with all other applicable NPDES
permits

Project Owner shall comply with all application, reporting and BMP implementation
requirements of the Construction General permit and all requirements of the General
Industrial Permit, following occupation of the warehouse building.
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Form 4.1-2 Structural Source Control BMPs

Identifier

Check One

Included

Not
Applicable

Describe BMP Implementation OR,
If not applicable, state reason

Provide storm drain system stencilling and signage
(CASQA New Development BMP Handbook SD-13)

D

[

“No Dumping-Drains To River” stencils will be installed by the developer on all
proposed catch basins and inlets. Legibility of stencil will be maintained on a yearly
basis by Owner.

Design and construct outdoor material storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-34)

DX

Not Applicable — No outdoor material storage areas onsite.

Design and construct trash and waste storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-32)

Trash and wastes storage areas will be paved with an impervious surface and not

allowed any run-on from adjacent areas. Drainage will be diverted from adjoining

roofs and pavements. Trash and waste storage area will be screened or walled to

prevent offsite transport of trash and have solid roof or awning to prevent direct
contact with rainfall.

Use efficient irrigation systems & landscape
design, water conservation, smart controllers, and
source control (Statewide Model Landscape
Ordinance; CASQA New Development BMP
Handbook SD-12)

Irrigation systems shall include reducers or shutoff valves triggered by a pressure
drop to control water loss in the event of broken sprinkler heads or lines. Timers
will be used to avoid over watering and watering cycles and duration shall be
adjusted seasonally by the landscape maintenance contractor. The landscaping
areas will be grouped with plants that have similar water requirements. Native or
drought tolerant species shall also be used where appropriate to reduce excess
irrigation runoff.

Finish grade of landscaped areas at a minimum of
1-2 inches below top of curb, sidewalk, or
pavement

All landscaped areas shall be finish graded at least 1” below pavement, top of curb
and sidewalk grades in order to increase retention of stormwater/ irrigation water
promote infiltration.

Protect slopes and channels and provide energy
dissipation (CASQA New Development BMP
Handbook SD-10)

All slopes will be vegetated or properly mulched with non-organic mulch
(gravel/rocks) and maintained to prevent erosion and transport of sediment.

Covered dock areas (CASQA New Development
BMP Handbook SD-31)

Not Applicable — No covered docks onsite.




Water Quality Management Plan (WQMP)
Locust Gateway Logistics

Form 4.1-2 Structural Source Control BMPs

Identifier

Name

Check One

Included

Not
Applicable

Describe BMP Implementation OR,
If not applicable, state reason

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

[

D

Not Applicable — No maintenance bays onsite and Owner shall prohibit vehicle
maintenance, onsite.

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

Not Applicable — No vehicle wash areas onsite and Owner shall prohibit vehicle
washing, onsite.

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

Not Applicable — No outdoor processing areas onsite and Owner shall prohibit
outdoor material processing, onsite.

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

Not Applicable - No equipment wash area on-site.

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

Not Applicable - No fueling areas on-site.

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

Not Applicable - No hillsides on-site.

Wash water control for food preparation areas

Not Applicable — No food preparation areas onsite.

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

Not Applicable - No community car wash racks on-site.

4-5
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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.
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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 [X] No[]

Explanation: The project will utilize onsite underground chambers to collect runoff from impervious areas. Landscaped areas
are provided throughout the site.

Maximize natural infiltration capacity: Yes [X] No []
Explanation: The infiltration basins proposed will maximize the site’s natural infiltration.

Preserve existing drainage patterns and time of concentration: Yes [ ] No [X]

Explanation:
The overall drainage pattern is maintained, however, the time of concentration will be reduced based on the proposed
improvements.

Disconnect impervious areas: Yes X] No []

Explanation: All impervious areas drain to the on-site underground infiltration chambers which disconnect drainage from the
MS4 system.

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

Explanation: Not applicable — There is no significant native vegetation or sensitive areas on site. Areas that are not paved or
built over will be planted with approved landscape per the landscape plans.

Re-vegetate disturbed areas: Yes [ ] No[X]
Explanation: Not applicable — All remaining disturbed areas will be landscaped.

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes XINo[]

Explanation: Heavy construction vehicles will be prohibited from unnecessary soil compaction within the underground
chamber area and the chamber pits will not be over excavated to prevent backfill and re-compaction. Since the site will be
mass-graded and recompacted for building foundation and paving, there will be a note on the Grading Plan specifying that at
the conclusion of Rough Grading and recompaction of the site, the stormwater retention/infiltration basins will be excavated
only to the depth necessary, to preserve native compaction and avoid backfill and recompaction of the basin bottoms.

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes [] No [X]
Explanation: The site is mostly impervious surfaces. Underground piping is used to route stormwater to the underground
chambers for treatment before discharging into the existing storm drain system. All subsurface basins contain emergency
outflow pipes. Overflow from BMP 3 will be directed into the parkway drain ultimately outletting to Locust Avenue.

Stake off areas that will be used for landscaping to minimize compaction during construction: Yes X] No [ ]
Explanation: Landscape areas will be staked to minimize unnecessary compaction during construction.
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4.2 Project Performance Criteria

The purpose of this section of the Project FWQMP 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 P¢ method (MS4 Permit Section X1.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 4.2-1.1 LID BMP Performance Criteria for Design Capture Volume
(DMA 1)

3 Runoff Coefficient (Rc): 0.768

Re = 0.858(Imp%)"-
0.78(Imp%)’2+0.774(Imp%)+0.04

1 Project area BMP 1 (ft?): 2 Imperviousness after applying preventative site
996,217 design practices (Imp%): 92.5%

4 Determine 1-hour rainfall depth for a 2-year return period Poyr.anr (in): 0.736  http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

5 Compute Pg, Mean 6-hr Precipitation (inches): 1.090
Pe = Item 4 *C1, where Cy is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

6 Drawdown Rate

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

! Compute design capture volume, DCV (ft3): 136,329

DCV =1/12 * [Item 1* Item 3 *Item 5 * C2], where Cz 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 4.2-1.2 LID BMP Performance Criteria for Design Capture Volume
(DMA 2)

3

1 2 Runoff Coefficient (Rc): 0.722

Re = 0.858(Imp%)"2-
0.78(ImpY%)’2+0.774(Imp%)+0.04

Project area BMP 2 (ft?): Imperviousness after applying preventative site
320,601 design practices (Imp%): 89.4%

4 Determine 1-hour rainfall depth for a 2-year return period Poyr.anr (in): 0.736  http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

5 Compute Pg, Mean 6-hr Precipitation (inches): 1.090
Pe = Item 4 *Cy, where Cy is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

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

! Compute design capture volume, DCV (ft3): 41,243

DCV =1/12 * [Item 1* Item 3 *Item 5 * C2], where Cz is a function of drawdown rate (24-hr =1.582; 48-hr = 1.963)
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2

Form 4.2-1.3 LID BMP Performance Criteria for Design Capture Volume
(DMA 3)

3 Runoff Coefficient (Rc): 0.757

Re = 0.858(Imp%)"2-
0.78(Imp%)’2+0.774(Imp%)+0.04

1 Project area BMP 3(ft?): 2 Imperviousness after applying preventative site
415,126 design practices (Imp%): 91.8%

4 Determine 1-hour rainfall depth for a 2-year return period Poyr.anr (in): 0.736  http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

5 Compute Pg, Mean 6-hr Precipitation (inches): 1.090
Pe = Item 4 *C1, where Cy is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

6 Drawdown Rate

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

! Compute design capture volume, DCV (ft3): 56,020

DCV =1/12 * [Item 1* Item 3 *Item 5 * C2], where Cz 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

Does project have the potential to cause or contribute to an HCOC in a downstream channel: Yes[ ] No [X]*
Go to: http://sbcounty.permitrack.com/WAP

If “Yes”, then complete HCOC assessment of site hydrology for 2yr storm event using Forms 4.2-3 through 4.2-5 and insert results below
(Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis based on the San Bernardino County Hydrology Manual)
If “No,” then proceed to Section 4.3 Project Conformance Analysis

Condition Runoff Volume (ft3) Time of Concentration (min) Peak Runoff (cfs)

1 2 3

Pre-developed
Form 4.2-3 Item 12 Form 4.2-4 Iltem 13 Form 4.2-5 Item 10

4 5 6

Post-developed
Form 4.2-3 Item 13 Form 4.2-4 Iltem 14 Form 4.2-5 Item 14

7 8 9

Difference
ltem4 —Item 1 ltem2 —Item5 Iltem 6 — Item 3

Difference 10 % 11 % 12 %
(as % of pre-developed) ltem 7 / Item 1 Item 8 / Item 2 Item 9 / Item 3

* As presented in Figure F-1 in WQMP Attachments Section 6.4, the project site is exempt from the HCOC Assessment.

Form 4.2-3 HCOC Assessment for Runoff Volume

Weighted Curve Number
Determination for:
Pre-developed DA

la Land Cover type

2a Hydrologic Soil Group (HSG)

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

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

Weighted Curve Number
Determination for:
Post-developed DA

1b Land Cover type

2b Hydrologic Soil Group (HSG)

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

4-10



Water Quality Management Plan (WQMP)
Locust Gateway Logistics

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

WQMP
§ o ) 7 Pre-developed soil storage capacity, S (in): 9 Initial abstraction, I, (in):
5 Pre-Developed area-weighted CN: $=(1000/ Item 5) - 10 =02 *ltem?
6 Post-Developed area-weighted CN: 8 Post-developed soil storage capacity, S (in): 10 Initial abstraction, I, (in):
S=(1000/ Item 6) - 10 la=0.2 *Item 8

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

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

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

14 Volume Reduction needed to meet HCOC Requirement, (ft3):
Vheoc = (Item 13 * 0.95) — ltem 12
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Form 4.2-4 HCOC Assessment for Time of Concentration

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

Pre-developed DA1 Post-developed DAL

Variables Use additional forms if there are more than 4 DMA Use additional forms if there are more than 4 DMA

1 Length of flowpath (ft) Use Form 3-2
Item 5 for pre-developed condition

2 Change in elevation (ft)

3 Slope (ft/ft), So=Item 2/ item 1

4 Land cover

5 Initial DMA Time of Concentration

(min) Appendix C-1 of the TGD for WQMP
6

Length of conveyance from DMA

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

7 Cross-sectional area of channel (ft2)

8 Wetted perimeter of channel (ft)

9 Manning’s roughness of channel (n)

10 Channel flow velocity (ft/sec)

Vips = (1.49 / Item 9) * (Item 7/Item 8)"067
* (Item 3)"05

11 Travel time to outlet (min)

Te=Item 6 / (Item 10 * 60)
12

Total time of concentration (min)
Te=Item5 +Item 11

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

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

15 Additional time of concentration needed to meet HCOC requirement (min): Tccoc = (Item 13 * 0.95) — Item 14
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Form 4.2-5 HCOC Assessment for Peak Runoff (DA 1)

Compute peak runoff for pre- and post-developed conditions

Variables

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

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

1 Rainfall Intensity for storm duration equal to time of concentration
Ipeak = 10N(LOG Form 4.2-1 Item 4 - 0.6 LOG Form 4.2-4 Iltem 5 /60)

2 Drainage Area of each DMA (Acres)

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

3 Ratio of pervious area to total area

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

4 pervious area infiltration rate (in/hr)

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

for WQMP

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

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

6 Peak Flow from DMA (cfs)
Qp=ltem2*0.9 * (Item 1 - Item 5)

7

site discharge point

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

Time of concentration adjustment factor for other DMA to

DMAA

DMAB

DMAC

n/a

8 Pre-developed Q, at T for DMA A:

Qp = Item 6pwmaa + [Item 6pmas * (Item Lpmaa - Item
Somag)/(Item Lomag - Item Spmas)* Item 7omaarz] +
[Item Gomac * (Item 1omaa - Item Spmac)/(Item Lomac -
[tem Spmac)™ Item 7pmanvs]

9 Pre-developed Q, at T, for DMA B:

Qp = Item 6pwmag + [Item 6pmaa* (Item Llpmas - Item
Somaa)/(Item Lomaa - Item Spman)™ Item 7omas/i] +
[Item Gomac * (Item Lomas - Item Spmac)/(Item Lomac -
[tem Spwmac)™ Item 7omass3]

10 Pre-developed Q, at T, for DMA C:

Qp = Item 6pwmiac + [Item Gpmaa * (Item Lpmac - Item
Somaa)/(Item 1omaa - Item Soman)™ [tem 7omacr] +
[Item Gomas * (Item Lomac - Item Spmas)/(Item Lomas
- Item 5pmas)* Item 7omacrz]

10

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

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

11 Post-developed Q, at T, for DMA A:

Same as Item 8 for post-developed values

12 Post-developed Q, at T, for DMA B:

Same as Item 9 for post-developed values

13 Post-developed Q, at T for DMA C:

Same as Item 10 for post-developed
values

14

needed)

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

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

15

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

Qp-xecoc = (Item 14 * 0.95) — Item 10
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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 (DMA 1, 2, and 3)

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

1 \Would infiltration BMP pose significant risk for groundwater related concerns? ves[ ] No[X

Refer to Section 5.3.2.1 of the TGD for WQMP

If Yes, Provide basis: (attach)

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards? Yes |:| No |X|
(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):
The location is less than 50 feet away from slopes steeper than 15 percent
The location is less than eight feet from building foundations or an alternative setback.
A study certified by a geotechnical professional or an available watershed study determines that stormwater infiltration
would result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

4s 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[ I No[X]

If Yes, Provide basis: (attach)

5|5 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)

! Any answer from Item 1 through Item 3 is “Yes™: Yes LINnoX
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 CIno X

If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Hydrologic Source Control BMP.
If no, then proceed to Item 9, below.

9 All answers to Item 1 through Item 6 are “No™:

Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP.
Proceed to Form 4.3-2, Hydrologic Source Control BMP.
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4.3.1  Site Design Hydrologic Source Control BMP

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

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

1 Implementation of Impervious Area Dispersion BMP (i.e. DA DMA
routing runoff from impervious to pervious areas), excluding | pa DMA DA DMA BMP Type

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

2 Total impervious area draining to pervious area (ft?)

3 Ratio of pervious area receiving runoff to impervious area

4 Retention volume achieved from impervious area

dispersion (ft3) V=1Item2 * 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- DA DMA DA DMA BMP Type
13 for aggregate of all on-lot infiltration BMP in each DA; If no, BMP Type BMP Type (Use additional forms
proceed to Item 14 for more BMPs)

7

Ponding surface area (ft?)

8 ponding depth (ft)

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

10 Average depth of amended soil/gravel (ft)

11 Average porosity of amended soil/gravel

12 Retention volume achieved from on-lot infiltration (ft3)

Vretention = (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 (DA 1)

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

14 Implementation of evapotranspiration BMP (green, DA DMA DA DMA Zﬁ/IP Ty[I)D:AA

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

15 Rooftop area planned for ET BMP (ft?)

16 Average wet season ET demand (in/day)

Use local values, typical ~0.1

17 baily ET demand (fte/day)
Item 15 * (Item 16 / 12)

18

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

19

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

20

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

DA DMA

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

2

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

22 Number of Street Trees

23 Average canopy cover over impervious area (ft?)

24 Runoff volume retention from street trees (ft3)

Vretention = Item 22 * [tem 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

DA DMA
Implementation of residential rain barrel/cisterns: Yes[ ] | DA DMA DA DMA BMP Type

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

26

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

21 Number of rain barrels/cisterns

28 Runoff volume retention from rain barrels/cisterns (ft3)
Vretention = [tem 27 * 3

29

Runoff volume retention from residential rain barrels/Cisterns (ft3): Vretention =SUm of Item 28 for all BMPs

30 Total Retention Volume from Site Design Hydrologic Source Control BMPs: 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 4.3-3.1 Infiltration LID BMP (DMA 1)

1 Remaining LID DCV not met by site design HSC BMP (ft3): 136,329 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

BMP 1
BMP Type
Underground CMP

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

17.5in/hr

3 Infiltration safety factor See TGD Section 5.4.2 and Appendix D

2.25

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

7.78 in/hr

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

48 hours

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

8 ft

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

8 ft

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

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

47,902 sf

9 Amended soil depth, dmedia (ft) Only included in certain BMP types,

see Table 5-4 in the TGD for WQMP for reference to BMP design details

10 Amended soil porosity

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

12 Gravel porosity

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

14 Above Ground Retention Volume (ft3)

3

N/A

15 Underground Retention Volume (ft3) Volume determined using

manufacturer’s specifications and calculations

287,706 ft®

16

Total Retention Volume from LID Infiltration BMPs 287,706 ft3 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

17 Fraction of DCV achieved with infiltration BMP: 211%

18

Is full LID DCV retained on-site with combination of hydrologic source control and LID retention and 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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Form 4.3-3.2 Infiltration LID BMP (DMA 2)

1 Remaining LID DCV not met by site design HSC BMP (ft3): 41,243 Vummet = Form 4.2-1 Iltem 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

BMP 2
BMP Type
Underground CMP

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

17.5in/hr

3 Infiltration safety factor See TGD Section 5.4.2 and Appendix D

2.8

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

6.22 in/hr

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

48 hours

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

8 ft

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

8 ft

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

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

15,500 sf

9 Amended soil depth, dmedia (ft) Only included in certain BMP types,

see Table 5-4 in the TGD for WQMP for reference to BMP design details

10 Amended soil porosity

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

12 Gravel porosity

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

14 Above Ground Retention Volume (ft3)

3

N/A

15 Underground Retention Volume (ft3) Volume determined using

manufacturer’s specifications and calculations

96,286 ft*

16

Total Retention Volume from LID Infiltration BMPs 96,286 ft3 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

17 Fraction of DCV achieved with infiltration BMP: 233%

18

Is full LID DCV retained on-site with combination of hydrologic source control and LID retention and 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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Form 4.3-3.3 Infiltration LID BMP (DMA 3)

1Remaining LID DCV not met by site design HSC BMP (ft3): 56,020

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

BMP 3
BMP Type
Underground
CMP

2|nfiltration 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

175in/hr

3Infiltration safety factor See TGD Section 5.4.2 and Appendix D

28

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

6.22 in/hr

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

48 hours

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

8 ft

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

8 ft

8 Infiltrating surface area, SAswp (ft2) the lesser of the area needed for
infiltration of full DCV or minimum space requirements from Table 5.7 of the
TGD for WQMP

19,370 sf

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

N/A

10 Amended soil porosity

N/A

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

N/A

12Gravel porosity

N/A

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

14 Above Ground Retention Volume (ft3)

3

15Underground Retention Volume (ft3) Volume determined using
manufacturer’s specifications and calculations

115,639 ft3

16 Total Retention Volume from LID Infiltration BMPs 115,999 ft3 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

17 Fraction of DCV achieved with infiltration BMP: 206%

18 s full LID DCV retained on-site with combination of hydrologic source control and LID retention and 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)

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

1

DA DMA
EMP Ttyplz(s) C;;ﬂﬁztgé/ruﬁ(gw\f);mé ritif/zt/(;ﬁjr(;fﬁhpr;’ugzsjfd DA DMA DA DMA BMP Type
arvest and use elect s from Table 5-4 of the or "
WQMP) - Use additional forms for more BMPs BMP Type BMP Type (Use additional forms

for more BMPs)
2 Describe cistern or runoff detention facility 6

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

4 Landscaped area planned for use of harvested stormwﬂ
(f?)

5 Average wet season daily irrigati

Use local values, typical ~0.11i

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

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

9

Total Retention Volume (ft3) from Harvest and Use BMP Sum of Item 8 for all harvest and use BMP included in plan
10 Is the full DCV retained with a combination of LID HSC, retention and infiltration, and harvest and use BMPs? Yes |:| 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);

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

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

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

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

Volume-based biotreatment % biotreatment
2 Biotreatment BMP Selected Use Forms 4.3-6 and 4.3-7 to compute treated volume .3-8 M\ campute treated volume

(Select biotreatment BMP(s) [_] Bioretention with underdrain
necessary to ensure all pollutants of | [ ] planter box with underdrain Ve ¥¥iated swale
concern are addressed through Unit |:| Constructed wetlands \ DVegetated filter strip

Operations and Processes, described
in Table 5-5 of the TGD for WQMP) |:|Wet extended deten ‘ |:| Proprietary biotreatment

3 Volume biotreated in volume based ini i > Remaining fraction of LID DCV for

biotreatment BMP (ft3): m 4. impl@mentdtion of volume based biotreatment | sizing flow based biotreatment BMP:
6 Item 15 + Form 4.3-7 Itemg3 BMP (ft3): Item 1 —Item 3 % Item4 /Item 1

6 Flow-based biotre% WesdDacity provided (cfs): Use Figure 5-2 of the TGD for WQMP to determine flow capacity required to
provide biotreatment of "maining percentage of unmet LID DCV (Item 5), for the project’s precipitation zone (Form 3-1 Item 1)

7 Metrics for MEP determination:

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

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

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

DA DMA
BMP Type

DA DMA
BMP Type

DA DMA
BMP Type

(Use additional forms
for more BMPs)

1 Pollutants addressed with BMP  List all pollutant of concern that

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

2 Amended soil infiltration rate Typical ~5.0

3 Amended soil infiltration safety factor Typical ~ 2.0

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

A

Item 3 63 \
S ponded water drawdown time (hr) Copy Iitem 6 from F(@-l

6 Maximum ponding depth (ft) see T&E of thelz@® e WaMP

for reference to BMP design (?p
7 Ponding Depth (ft)“:. YinNum4y (1/12 * item 4 * Item 5) or

Item 6

8 Amended soil surface area (ft2)

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

reference to BMP design details

10 Amended soil porosity, n

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

to BMP design details

12 Gravel porosity, n

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

14 Biotreated Volume (ft®)  Vbiotreatea = Item 8 * [(Item 7/2) + (Item 9

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

15

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

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

Biotreatment BMP Type

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

DA DMA
BMP Type

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

Forebay

Forebay Basin

1 Pollutants addressed with BMP forebay and basin
List all pollutant of concern that will be effectively reduced through

specific Unit Operations and Processes described in Table 5-5 of the TGD
for WQMP

2 Bottom width (ft)

3 Bottom length (ft)

4 Bottom area (ft?) Avottom = Item 2 * Item 3

5 side slope (ft/ft)

6 Depth of storage (ft)

7 Water surface area (ft2) ‘
Asurtace =(Item 2 + (2 * Item 5 * Ite Iter3 + (2 * em 5 * Item 6))

8

Storage volume (fi X/IP vith gijorebay, ensure fraction of

total storage is within raRges Scified in BMP specific fact sheets, see
Table 5-6 of the TGD for W&MP for reference to BMP design details
V=ltem6 /3 *[Item 4 + Item 7 + (Item 4 * Item 7)"0.5]

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

10 Outflow rate (Cfs) QBMP = (Item 8forebay + Item 8basm) / (Item 9* 3600)

1 Duration of design storm event (hrs)

12 Biotreated Volume (ft3)

Vhbiotreated = (Item 8forebay +Item Sbasm) +( Item 10 * Item 11 * 3600)

13

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

Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention :

4-25



Water Quality Management Plan (WQMP)
Locust Gateway Logistics

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 4.3-9.1 Conformance Summary and Alternative
Compliance Volume Estimate (DMA 1)

1 Total LID DCV for the Project DMA-1 (ft3): 136,329 Copy Item 7 in Form 4.2-1

2 On-site retention with site design hydrologic source control LID BMP (ft3): 0 Copy Item 30 in Form 4.3-2
3

On-site retention with LID infiltration BMP (ft3): 287,706 Copy Item 16 in Form 4.3-3

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

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

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

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

o Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP: Yes Xl 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 [INo[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 Item 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:

o 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, Vat=(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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Form 4.3-9.1 Conformance Summary and Alternative
Compliance Volume Estimate (DMA 2)

1 Total LID DCV for the Project DMA-1 (ft3): 41,243 Copy Item 7 in Form 4.2-1

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

3 On-site retention with LID infiltration BMP (ft3): 96,286 Copy Item 16 in Form 4.3-3

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

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

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

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

o Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP: Yes XI 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 Item 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:

o 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, Vat=(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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Form 4.3-9.1 Conformance Summary and Alternative
Compliance Volume Estimate (DMA 3)

1 Total LID DCV for the Project DMA-1 (ft3): 56,020 Copy Item 7 in Form 4.2-1

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

3 On-site retention with LID infiltration BMP (ft3): 115,999 Copy Item 16 in Form 4.3-3

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

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

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

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

o Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP: Yes XI 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 Item 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:

o 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, Vat=(Item 1 —Item 2 — Item 3 — Item 4 — Item 5) * (100 - Form 2.4-1 Item 2)%

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

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

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

Form 4.3-10 Hydromodification Control BMPs (DA 1 — DA3)

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

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

1 Volume reduction needed for HCOC

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

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

3 Remaining volume for HCOC

(ft3): Existing downstream BMP may be used to demonstrate additional volume capture (if
s0, attach to this WQMP a hydrologic analysis showing how the additional volume would be retained
during a 2-yr storm event for the regional watershed)

volume capture (ft3): Item 1 -
Item 2

5 |f Item 4 is less than Item 3, incorporate in-stream controls on downstream waterbody segment to prevent impacts due to
hydromodification [_] Attach in-stream control BMP selection and evaluation to this WQMP

6

Is Form 4.2-2 Item 11 less than or equal to 5%: Yes[ ] No[]

If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:

e Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site
or off-site retention BMP []
BMP upstream of a waterbody segment with a potential HCOC may be used to demonstrate increased time of concentration through
hydrograph attenuation (if so, show that the hydraulic residence time provided in BMP for a 2-year storm event is equal or greater
than the addition time of concentration requirement in Form 4.2-4 Item 15)
Increase time of concentration by preserving pre-developed flow path and/or increase travel time by reducing slope
and increasing cross-sectional area and roughness for proposed on-site conveyance facilities [_]
Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromodification, in a plan approved and signed by a licensed engineer in the State of California []

" Eorm 4.2-2 Item 12 less than or equal to 5%: Yes[ ] No[]

If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:
e Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and additional on-site or off-
site retention BMPs [_]

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

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

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

e On-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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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 Responsib Inspection/ Maintenance Minimum Frequency of
le Party(s) Activities Required Activities
Irrigation must be consistent with the City’s Water
N3 Conservation Ordinance. Fertilizer and pesticide
Landscape Owner usage will be consistent with County Management Bi-weekly
Management Guidelines for Use of Fertilizers and Pesticides and
the site shall be maintained per CASQA BMP #SC-41.
N2 Maintenance shall occur annually by pumping out
. the contents of the grit chamber and floating Inspect montly
Hydrodynamic Owner . . . .
trash/debris chamber or whenever the sediment and | during rainy season
Separators . . .
trash exceed 25% of the holding capacity of the unit.
. . Inspection and
Trash, debris and sediment must be removed and p_
. S . maintenance
disposed of per local jurisdiction requirements. The .
L. required after every
sump manhole shall be cleaned of all debris, silt and .
N4 BMP ) , Y rain event greater
. trash when the ‘Isolator Row' has accumulated 6” of .
Maintenance . . . than 1.0".
Owner | sediment, as measured by a stadia rod or the retained .
(Underground . o Inspections should
stormwater is not drawn down within 48 hours of
Chambers) . occur on a regular
any storm event. The system shall be cleaned via a .
. . . interval to ensure
high-pressure water jet and vacuum truck. Sediment .
L o optimum
and debris is removed with its vacuum hose.
performance
N1 Regular weekly
Litter/Debris Owner Implement Litter Debris control program sc_heduled
Control Program maintenance
N13 All fluids to be kept indoors. Clean up spills
Owner

Housekeeping of
Loading Docks

immediately and keep spills from entering the storm
drain system. No direct discharges are allowed into

Weekly
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the storm drain system. Area shall be inspected
weekly for proper containment and practices with
spills cleaned up immediately by maintenance staff
and disposed of properly.

Monthly catch basin and inlet inspection by Owner’s
designee required. Vacuum when sediment or trash

N14
: becomes 2 inches deep and dispose of properly, and
Catch Basin Owner : . Ceep C1SPOSE OF property Monthly
Inspection investigate any evidence of illegal/illicit discharges
Program into catch basins, followed by proper cleanup and
source prevention.
All landscape maintenance contractors hired by
NI5 owner or tenant will be required to sweep up all
vacuum landscape cuttings, mowing and fertilizer materials
Sweeping of Owner off. paved areas wee;kly and d!spose of properly. Monthly
Private Streets Parking c.';\reas and driveways will be swept monthly
and Parking Lots by sweeping contractor. (see CASQA BMPs #SC-41 &
SC-43)
Sl Owner will provide stenciling and signage on all
: P . . d gnag . As needed, or June
Storm Drain Owner proposed catch basins and inlets. Owner will re-
i . o - of each odd year
Stencilling and stencil as necessary to maintain legibility.
Signage
Trash and wastes storage areas will be paved with an
impervious surface and designed to prevent any run-
$3 on from adjacent areas. Drainage will be diverted
Trash and Waste Owner from adjoining roofs .and pavements. Trash and Fix as needed
Storage waste storage area will be screened or walled to
prevent offsite transport of trash and have solid roof
or awning to prevent direct contact with rainfall.
Irrigation systems shall include reducers or shutoff
valves triggered by a pressure drop to control water
loss in the event of broken sprinkler heads or lines.
s4 Timers will be used to avoid over watering and
Landscape watering cycles and duratlor) shall be adjusted
Planning and Site | Owner seasonally by t_he Iandscap_e maintenance c_:ontractor. Weekly
Design & The landscaping areas will be grouped with plants
Efficient that have similar water requirements. Native or
Irrigation drought tolerant species shall also be used where

appropriate to reduce excess irrigation runoff and
propose surface filtration. Inspect all landscape areas
and replace dead vegetation and remove trash.
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S5
Finished grade of

All landscaped areas shall be finish graded at least 1”
below pavement, top of curb, and sidewalk grades in

After major storm

landscape areas Owner ) ) I
at minimum 1-2 order to increase retention of stormwater/ irrigation events
inches below water and prevent surface runoff.
concrete
All slopes shall be vegetated or properly mulched
6 with non-organic mulch (gravel/rocks) and
Owner maintained to prevent erosion and transport of Weekly

Protect slopes
and channels

sediment. Energy dissipaters are installed at all inlets
into the aboveground basin.
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Section6 WQMP Attachments
6.1. Site Plan and Drainage Plan

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

=  Project location

=  Site boundary

= Land uses and land covers, as applicable

=  Suitability/feasibility constraints

= Structural Source Control BMP locations

=  Site Design Hydrologic Source Control BMP locations
= LID BMP details

= Drainage delineations and flow information

= Drainage connections

See Appendix A for WQMP Exhibits and BMP Design Details

6.2 Electronic Data Submittal

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

An electronic copy of the Approved WQMP shall be provided to the project Owner and the City of
Rialto via a thumbdrive or a website link.

6.3 Post Construction

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

See Appendix C for WQMP Agreement
See Appendix D for BMP O&M

6.4 Other Supporting Documentation

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

See Appendix B for BMP Educational Materials
See Appendix E for Geotechnical Report
See Appendix F for Hydromodification Exemption Documentation
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APPENDIX A

WQMP EXHIBIT AND BMP DESIGN DETAILS
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PROJECT SUMMARY

CALCULATION DETAILS
* LOADING = HS20/HS25
* APPROX. LINEAR FOOTAGE = 4,457 LF

STORAGE SUMMARY

» STORAGE VOLUME REQUIRED = 287,706 CF
+ PIPE STORAGE VOLUME = 224,033 CF

* BACKFILL STORAGE VOLUME = 63,673 CF

* TOTAL STORAGE PROVIDED = 287,706 CF

* STONE VOID = 40%

PIPE DETAILS

* DIAMETER = 96"

* CORRUGATION = 5x1

* GAGE =16

» COATING =ALT2

* WALL TYPE = XFILTRATION
* BARREL SPACING = 36"

BACKFILL DETAILS

* WIDTH AT ENDS = 12"
* ABOVE PIPE = 0"

» WIDTH AT SIDES = 12"
* BELOW PIPE = 0"

NOTES

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

o ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM A998.

e ALL RISERS AND STUBS ARE 2%" X yz" CORRUGATION
AND 16 GAGE UNLESS OTHERWISE NOTED.

¢ RISERS TO BE FIELD TRIMMED TO GRADE.

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

 BAND TYPE TO BE DETERMINED UPON FINAL DESIGN.

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

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

41'-0" T

1112'-0"

I
=

ASSEMBLY
SCALE: 1" = 110’

The design and information shown on this drawing s provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

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

Sl ®
K

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

IN GEOGRAPHIES WITH
SALTING. SEE

TABLE 1: INSTALLATION NOTE 3 1. WHEN PLACING THE FIRST LIFTS OF BACKFILL IT IS
' IMPORTANT TO MAKE SURE THAT THE BACKFILL IS PROPERLY
COMPACTED UNDER AND AROUND THE PIPE HAUNCHES.
DIAMETER,D | MIN. | CORR.
' COVER | PROFILE 2. OTHER ALTERNATE BACKFILL MATERIAL MAY BE ALLOWED
DEPENDING ON SITE SPECIFIC CONDITIONS, AS APPROVED BY
. SITE ENGINEER.
6"-10" 12" 11/2" x 1/4" x
b3 CMP 3. IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED
12"-48" 12" 22/3"x 1/2" w3y
) X Aoz ON OR NEAR THE PROJECT, A GEOMEMBRANE BARRIER IS
48967 12" 3" % 1" 5" x 1" xrz < RECOMMENDED OVER THE UPPER HALF OF THE PIPE. THE
a8 x40 45, HAUNCH A GEOMEMBRANE LINER IS INTENDED TO HELP PROTECT THE
95" /s 31" 5 x 1" 85 % ZONE / 5 SYSTEM FROM THE POTENTIAL ADVERSE EFFECTS THAT MAY
e T /\\\//\ RESULT FROM A CHANGE IN THE SURROUNDING
e STRUCTURAL BACKFILL MUST EXTEND TO \\///\\///\ ENVIRONMENT OVER A PERIOD OF TIME. PLEASE REFER TO
NN THE CORRUGATED METAL PIPE DETENTION DESIGN GUIDE
LIMITS OF THE TABLE R
e  TOTAL HEIGHT OF COMPACTED COVER FOR X)) [ABOVE DETAILIS A FOR ADDITIONAL INFORMATION.
CONVENTIONAL HIGHWAY LOADS IS REGOMMENDATION. CONSULT

MEASURED FROM TOP OF PIPE TO BOTTOM
OF FLEXIBLE PAVEMENT OR TOP OF RIGID

PAVEMENT.

TABLE 2: xFiltration

TRENCH

GEOTECHNICAL EOR FOR PROJECT
SPECIFIC BACKFILL REQUIREMENTS.

@ FILL ENVELOPE EMBANKMENT

MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT

XFILTRATION®JOINT STANDARD BACKFILL SPECIFICATIONS

MATERIAL LOCATION

MATERIAL SPECIFICATION

DESCRIPTION

FILL ENVELOPE WIDTH

PER ENGINEER OF RECORD

MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF
HAUNCH MATERIALS UNDER THE PIPE.
THE SUGGESTED MINIMUM TRENCH WIDTH, OR EOR RECOMMENDATION:
PIPE <12": D + 16"
PIPE > 12" 1.5D + 12"

MINIMUM EMBANKMENT WIDTH (IN FEET) FOR INITIAL FILL ENVELOPE:
PIPE <24":3.0D
PIPE 24" - 144™. D + 40"
PIPE > 144":D + 100"

PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO A UNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE FOUNDATION MATERIALS ARE

FOUNDATION AASHTO 26.5.2 - PER ENGINEER OF RECORD ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED AND FOUNDATION BROUGHT BACK TO GRADE WITH A FILL MATERIAL APPROVED BY THE ENGINEER OF RECORD.
PIPE SHOULD BE PLACED ON THE FOUNDATION BOTTOM WITH A 4”-6” MINIMUM STONE DEPTH ROUGHLY SHAPPED TO FIT THE BOTTOM OF THE PIPE. IF THE ENGINEER OF RECORD DETERMINES THAT
BEDDING AASHTO M 43: 3, 357, 4, 467, 5, 56, 57 STONE BEDDING IS NOT NEEDED, THE PIPE MAY BE PLACED ON THE TRENCH BOTTOM SEPERATED WITH A NON-WOVEN GEOTEXTILE PLACED AT THE INVERT OF A RELATIVELY LOOSE MATERIAL THAT IS
ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE, 2” MIN DEPTH.
CORRUGATED METAL PIPE
HAUNCH ZONE MATERIAL SHALL BE HAND SHOVELED OR SHOVEL SLICED INTO PLACE TO ALLOW FOR PROPER COMPACTION WITHOUT SOFT SPOTS. BACKFILL SHALL BE PLACED IN 8" +/-
FREE-DRAINING, ANGULAR, NATURALLY LOOSE LIFTS AND COMPACTED TO 90% STANDARD PROCTOR PER AASHTO T 99. BACKFILL SHALL BE PLACED SUCH THAT THERE IS NO MORE THAN ATWO LIFT (16") DIFFERENTIAL BETWEEN
BACKEILL OCCURRING WASHED-STONE PER AASHTO ANY OF THE PIPES AT ANY TIME DURING THE BACKFILL PROCESS. THE BACKFILL SHOULD BE ADVANCED ALONG THE LENGTH OF THE SYSTEM TO AVOID DIFFERENTIAL LOADING. WHERE
M 43: 3, 357, 4, 467, 5, 56, 57 OR CONVENTIONAL COMPACTION TESTING IS NOT PRACTICAL, THE MATERIAL SHALL BE MECHANICALLY COMPACTED UNTIL NO FURTHER YIELDING OF MATERIAL IS OBSERVED UNDER THE

APPROVED EQUAL *

COMPACTOR.
AREAS WITH HIGH WATER TABLE FLUCTUATIONS THAT INTERACT WITH THE PIPE ZONE, CONSIDER INSTALLING A GEOTEXTILE SEPARATION LAYER TO PREVENT SOIL MIGRATION.

**|N

COVER MATERIAL UP

TO MIN. COVER - AASHTO M 145: A-1, A-2, A-3 ABQ
MIN. COVER - PER ENGINEER OF RECORD

VE COVER MATERIAL MAY INCLUDE NON-BITUMINOUS, GRANULAR ROADBASE MATERIAL WITHIN MIN COVER LIMITS

RIGID OR FLEXIBLE PAVEMENT (IF

PER ENGINEER OF RECORD

FLEXIBLE PAVEMENT SHOULD NOT BE COUNTED AS PART OF THE FILL HEIGHT OVER THE CMP. FINAL BACKFILL MATERIAL SELECTION AND COMPACTION REQUIREMENTS SHALL FOLLOW THE

PO Db B

APPLICABLE) PROJECT PLANS AND SPECIFICATIONS PER THE ENGINEER OF RECORD.
SIDE GEOTEXTILE NONE GEOTEXTILE LAYER IS RECOMMENDED ON SIDES OF EXCAVATION TO PREVENT SOIL MIGRATION WHEN STONE BEDDING IS USED.
IF NO STONE BEDDING IS USED, THEN SIDE GEOTEXTILE IS REQUIRED.
GEOTEXTILE BETWEEN LAYERS NONE IF SOIL TYPES DIFFER AT ANY POINT ABOVE PIPE INVERT, A GEOTEXTILE LAYER IS RECOMMENDED TO BE PLACED BETWEEN THE LAYERS TO PREVENT SOIL MIGRATION.

NOTES:

e FOR MULTIPLE BARREL INSTALLATIONS, THE RECOMMENDED STANDARD SPACING BETWEEN PARALLEL PIPE RUNS SHALL BE THE PIPE DIAMETER /2 BUT NO LESS THAN 12" FOR DIAMETERS <72". FOR 72" AND LARGER DIAMETERS, THE MINIMUM SPACING IS 36". CONTACT
YOUR CONTECH REPRESENTATIVE FOR NONSTANDARD SPACING.
* APPROVED REGIONAL EQUIVALENTS FOR SECTION 5 INCLUDE CA-7, MIDOT 6AA, 6A, OR 5G, PROVIDED THEY MEET THE PARTICLE SIZES INDICATED.

MANUFACTURER RECOMMENDED BACKFILL
NOT TO SCALE

The design and information shown on this drawing s provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of

Sl
K

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

ENGINEER
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the drawing is based and actual field conditions are
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TEMPORARY COVER FOR

CONSTRUCTION LOADS |

HEIGHT

FINISHED

OF —
COVER

2 [ GRADE
]

CONSTRUCTION LOADS

FOR TEMPORARY CONSTRUCTION VEHICLE LOADS, AN EXTRAAMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER
THE TOP OF THE PIPE. THE HEIGHT-OF-COVER SHALL MEET THE MINIMUM REQUIREMENTS SHOWN IN THE TABLE BELOW.
THE USE OF HEAVY CONSTRUCTION EQUIPMENT NECESSITATES GREATER PROTECTION FOR THE PIPE THAN FINISHED
GRADE COVER MINIMUMS FOR NORMAL HIGHWAY TRAFFIC.

PIPE SPAN, AXLE LOADS (kips)
INCHES 18-50 \ 50-75 \ 75-110 \ 110-150
MINIMUM COVER (FT)
12-42 2.0 25 3.0 3.0
48-72 3.0 3.0 3.5 4.0
78-120 3.0 35 4.0 4.0
126-144 35 4.0 45 45

*MINIMUM COVER MAY VARY, DEPENDING ON LOCAL CONDITIONS. THE CONTRACTOR MUST PROVIDE THE ADDITIONAL
COVER REQUIRED TO AVOID DAMAGE TO THE PIPE. MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO
THE TOP OF THE MAINTAINED CONSTRUCTION ROADWAY SURFACE.

CONSTRUCTION LOADING DIAGRAM

SCOPE

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

MATERIAL

SCALE: N.T.S.

SPECIFICATION FOR DESIGNED DETENTION SYSTEM:

PIPE
REQUIREMENTS LISTED BELOW:

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

THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS

LISTED BELOW:

ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE

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

THE GALVANIZED STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-218 OR ASTM A-929.

THE POLYMER COATED STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-246 OR ASTM A-742.

THE ALUMINUM COILS SHALL CONFORM TO THE APPLICABLE

GALVANIZED: AASHTO M-36 OR ASTM A-760
AFFRQICMERE COATED: AASHTO M-245 OR ASTM A-762
ALUMINUM: AASHTO M-196 OR ASTM B-745

APPLICABLE
HANDLING AND ASSEMBLY

THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE

A REINFORCING TABLE
ACCESS CASTING TO BE "
PROVIDED AND INSTALLED % CMP BEARING
BY CONTRACTOR. A 2B REINFORCING PRESSURE
RISER
(PSF)
s & gy o4 - #5 @ 12" OCEW 2,410
* f ‘ | . 4 4 | X . 4'X4' #5 @ 12" OCEW 1,780
N S N
S s o | \ <’ 20" 546" - #5 @ 12" OCEW 2,120
! L E - = 46" X 46" #5 @ 12" OCEW 1,530
. 25 5' \ #5 @ 10" OCEW 1,890
-
GASKET MATERIAL ? CMPRISER ———= 2 % X5 38 #5 @ 10" OCEW 1,350
SUFFICIENT TO PREVENT AP — -
SLAB FROM BEARING ON z & 4 @ E;( 6" 56 ar #5 @ 10" OCEW 1,30
RISER TO BE PROVIDED BY Q2 5-6 #5 @ 9" OCEW 210
%] " —— <
CONTRACTOR. B " TYP. 1) - o6 - #5 @ 9" OCEW 1,600
- X 6' #5 @ 8" OCEW 1,100
** ASSUMED SOIL BEARING CAPACITY
j"o oA A
%O%\ / B
Py
\ #4 DIAGONAL TRIM
#4 DIAGONAL TRIM BAR (TYP. 4 PLACES), —
BAR (TYP. 4 PLACES), SEE NOTE 7.
SEE NOTE 7.
2" COVER
(TYP) L
j t <
OPENING IN ( W
PROTECTION
SLAB FOR OPENING IN
CASTING PROTECTION _| .
SLAB FOR J I
CASTING \
INTERRUPTED BAR Rd
REPLACEMENT, SEE
NOTE 6.
STANDARD STANDARD
REINFORCING,  REINFORCING, 2B \S g‘gg&%%ﬂgﬁfm
SEE TABLE SEE TABLE :

ROUND OPTION PLAN VIEW

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

ARRPEEABEBDCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER

COATED STEEL. SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S

RECOMMENDATIONS FOR ALUMINUM PIPE.
REQUIREMENTS

NOTES:

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

OF AASHTO M-197 OR ASTM B-744.

CONSTRUCTION LOADS

CONSTRUCTION LOADS MAY BE HIGHER THAN FINAL LOADS. FOLLOW THE

MANUFACTURER'S OR NCSPA GUIDELINES.

NOTE:

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

MODIFICATIONS.

INSTALLATION

SHALL BE IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES, SECTION 26, DIVISION Il DIVISION Il OR ASTM A-798 (FOR
ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) ORASTM
B-788 (FOR ALUMINUM PIPE) AND IN CONFORMANCE WITH THE PROJECT
PLANS AND SPECIFICATIONS. IF THERE ARE ANY INCONSISTENCIES OR
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE WITH THE
SITE ENGINEER.

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW OSHA
GUIDELINES FOR SAFE PRACTICES.

2. DESIGN LOAD HS25.

3. EARTH COVER = 1' MAX.

4. CONCRETE STRENGTH = 3,500 psi

5. REINFORCING STEEL = ASTM A615, GRADE 60.

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

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

SEE NOTE 6.

SQUARE OPTION PLAN VIEW

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

8. PROTECTION SLAB AND ALL MATERIALS TO BE
PROVIDED AND INSTALLED BY CONTRACTOR.

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

MANHOLE CAP DETAIL

SCALE: N.T.S.

The design and information shown on this drawing s provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of

Sl ®
K

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

ENGINEERED SOLUTIONS LLC

If discrepancies between the supplied information upon which

www.ContechES.com

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

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

accepts no liability for designs based on missing, incomplete or
inaccurate supplied by others.
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CMP DETENTION INSTALLATION GUIDE

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

FOUNDATION
CONSTRUCT A FOUNDATION THAT CAN SUPPORT THE DESIGN LOADING

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

ITS INTEGRITY DURING CONSTRUCTION.

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

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

COVER
GEOGRID WASN'T USED

GEOGRID USED TO REDUCE
THE AMOUNT OF UNDERCUT

BACKFILL

N \\\\\ \\.\\\ N@ \\\\\ NN 5\ EMBANKMENT
Y \ AN
KAR L
Y SEH%
KK > R
XX “ NS
I I )
SOSSSRESESEIA SSSNANNA

GEOGRID
BEDDING

UNDERCUT AND REPLACE
UNSUITABLE SOILS

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

ALLOW EXCESS WATER TO DRAIN QUICKLY, PREVENTING SATURATION OF THE

SUBGRADE.

GEOMEMBRANE BARRIER

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

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

PROTECT THE SYSTEM FROM ENVIRONMENTAL CHANGES THAT COULD LEAD TO

PREMATURE CORROSION AND REDUCE THE OVERALL SERVICE LIFE.

20 MIL PE IMPERMEABLE
LINER OVER TOP OF PIPE

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

LIMITS OF

3 REQUIRED
X K& BACKFILL
b TBD" TYP.

IN-SITU TRENCH WALL

IF EXCAVATION IS REQUIRED, THE TRENCH WALL NEEDS TO BE CAPABLE OF
SUPPORTING THE LOAD THAT THE PIPE SHEDS AS THE SYSTEM IS LOADED. IF
SOILS ARE NOT CAPABLE OF SUPPORTING THESE LOADS, THE PIPE CAN DEFLECT.
PERFORM A SIMPLE SOIL PRESSURE CHECK USING THE APPLIED LOADS TO
DETERMINE THE LIMITS OF EXCAVATION BEYOND THE SPRING LINE OF THE
OUTER MOST PIPES.

IN MOST CASES THE REQUIREMENTS FOR A SAFE WORK ENVIRONMENT AND
PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN.

BACKFILL - WELL GRADED
%" GRANULAR AND SMALLER

S EMBANKMENT

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

NN
N

BEDDING - WELL GRADED
GRANULAR AND SMALLER

BACKFILL PLACEMENT

MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF
SHOVEL-SLICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER EFFECTIVE
METHODS.

MAXIMUM UNBALANCE LIMITED
TO 2 LIFTS (APPROX. 16")

TR RN
&% %\:*\//;\\ZEMBANKMENT
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8" LOOSE LIFTS

BEDDING

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

FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG
REACHES OR DRAGLINES WITH STONE BUCKETS MAY BE USED TO PLACE
BACKFILL. ONCE MINIMUM COVER FOR CONSTRUCTION LOADING ACROSS
THE ENTIRE WIDTH OF THE SYSTEM IS REACHED, ADVANCE THE EQUIPMENT
TO THE END OF THE RECENTLY PLACED FILL, AND BEGIN THE SEQUENCE
AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFILLED. THIS TYPE OF
CONSTRUCTION SEQUENCE PROVIDES ROOM FOR STOCKPILED BACKFILL
DIRECTLY BEHIND THE BACKHOE, AS WELL AS THE MOVEMENT OF
CONSTRUCTION TRAFFIC. MATERIAL STOCKPILES ON TOP OF THE
BACKFILLED DETENTION SYSTEM SHOULD BE LIMITED TO 8- TO 10-FEET HIGH
AND MUST PROVIDE BALANCED LOADING ACROSS ALL BARRELS. TO
DETERMINE THE PROPER COVER OVER THE PIPES TO ALLOW THE
MOVEMENT OF CONSTRUCTION EQUIPMENT SEE TABLE 1, OR CONTACT YOUR
LOCAL CONTECH SALES ENGINEER.

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

STAGE POURS AS REQUIRED TO
—— CONTROL FLOATATION AND PIPE
DISTORTION/DISPLACEMENT
CLSM
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WEIGHTED PIPE WITH MOBILE
CONCRETE BARRIERS
(OR OTHER REMOVABLE WEIGHTS)

CONSTRUCTION LOADING

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

ADDITIONAL CONSIDERATIONS

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

CATCH BASIN
INLET

WATER - PAVED PARKING LOT

WATER ELEVATION IN
DETENTION SYSTEM

FINISHED FUNCTIONING SYSTEM

L OUTLET CONTROL

CMP DETENTION SYSTEM INSPECTION AND
MAINTENANCE

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

INSPECTION

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

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

MAINTENANCE

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

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

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

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

THE FOREGOING INSPECTION AND MAINTENANCE EFFORTS HELP ENSURE
UNDERGROUND PIPE SYSTEMS USED FOR STORMWATER STORAGE CONTINUE
TO FUNCTION AS INTENDED BY IDENTIFYING RECOMMENDED REGULAR
INSPECTION AND MAINTENANCE PRACTICES. INSPECTION AND MAINTENANCE
RELATED TO THE STRUCTURAL INTEGRITY OF THE PIPE OR THE SOUNDNESS
OF PIPE JOINT CONNECTIONS IS BEYOND THE SCOPE OF THIS GUIDE.

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

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate
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N 5 Date: 2/20/2025
C%‘ENTECH Project Name: BMP 1 - 69401 (2-20-2025 23-39-24)

ENGINEERED SOLUTIONS

City / County:

CMP: Underground Detention System State:
Storage Volume Estimation Designed By:
Company:

_=Adjustab|e Input Cells Telephone:

Contech Engineered Solutions, LLC is pleased to offer the following estimate of storage volume for the above named project. The results are submitted as an
estimate only, without liability on the part of Contech Engineered Solutions, LLC for accuracy or suitability to any particular applicaton and are subject to
verification of the Engineer of Record. This tool is only applicable for rectangular shaped systems.

Summary of Inputs

System Information Backfill Information
Out-to-out length (ft): Backfill Porosity (%):
Out-to-out width (ft): Depth Above Pipe (in):
Number of Manifolds (ea): Depth Below Pipe (in):
Number of Barrels (ea): Width At Ends (ft):
Width At Sides (ft):

Pipe & Analysis Information
System Diameter (in):
Pipe Spacing (in):
Incremental Analysis (in):
System Invert (Elevation):

Storage Volume Estimation

System Pipe Stone Total System Miscellaneous

. Incremental Cumulative | Incremental Cumulative | Incremental Cumulative |Percent Open Ave. Surface
Depth (ft)  Elevation (ft) | storage (cf) Storage (cf) | Storage (cf) Storage (cf) | Storage (cf) Storage (cf) | Storage (%) Area (sf)

0.00 1598.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0% 19,160.8
0.17 1598.16 1,136.5 1,136.5 2,738.9 2,738.9 3,875.4 3,875.4 29.3% 25,271.9
0.33 1598.33 2,057.5 3,194.0 2,370.4 5,109.3 4,428.0 8,303.4 38.5% 27,710.8
0.50 1598.50 2,635.9 5,830.0 2,139.1 7,248.4 4,775.0 13,078.4 44.6% 29,517.9
0.67 1598.66 3,087.1 8,917.1 1,958.6 9,207.0 5,045.7 18,124 1 49.2% 30,986.6
0.83 1598.83 3,462.2 12,379.3 1,808.6 11,015.6 5,270.8 23,394.9 52.9% 32,231.3
1.00 1599.00 3,784.0 16,163.3 1,679.9 12,695.5 5,463.9 28,858.8 56.0% 33,311.3
1.17 1599.16 4,065.4 20,228.7 1,567.3 14,262.8 5,632.7 34,4915 58.6% 34,262.1
1.33 1599.33 4,314.3 24,5431 1,467.7 15,730.5 5,782.1 40,273.6 60.9% 35,106.6
1.50 1599.50 4,536.1 29,079.2 1,379.0 17,109.5 5,915.1 46,188.7 63.0% 35,861.2
1.67 1599.66 4,734.6 33,813.8 1,299.6 18,409.1 6,034.2 52,223.0 64.7% 36,5637.4
1.83 1599.83 4,912.6 38,726.4 1,228.4 19,637.6 6,141.0 58,364.0 66.4% 37,1441
2.00 1600.00 5,072.3 43,798.7 1,164.5 20,802.1 6,236.9 64,600.8 67.8% 37,688.2
217 1600.16 5,215.4 49,0141 1,107.3 21,909.4 6,322.7 70,923.5 69.1% 38,175.0
2.33 1600.33 5,343.2 54,357.3 1,056.2 22,965.6 6,399.4 77,322.9 70.3% 38,608.9
2.50 1600.50 5,456.7 59,814.0 1,010.8 23,976.4 6,467.5 83,790.4 71.4% 38,993.2
2.67 1600.66 5,5657.0 65,371.0 970.7 24,947 1 6,527.6 90,318.1 72.4% 39,330.9
2.83 1600.83 5,644.5 71,015.5 935.6 25,882.7 6,580.2 96,898.2 73.3% 39,624.2
3.00 1601.00 5,720.1 76,735.6 905.4 26,788.2 6,625.5 103,523.8 74.1% 39,875.1
3.17 1601.16 5,784.0 82,519.7 879.8 27,668.0 6,663.9 110,187.7 74.9% 40,085.0
3.33 1601.33 5,836.8 88,356.5 858.7 28,526.7 6,695.6 116,883.2 75.6% 40,255.2
3.50 1601.50 5,878.7 94,235.2 842.0 29,368.7 6,720.7 123,603.9 76.2% 40,386.6
3.67 1601.66 5,909.9 100,145.1 829.5 30,198.2 6,739.4 130,343.3 76.8% 40,480.0
3.83 1601.83 5,930.6 106,075.7 821.2 31,019.5 6,751.8 137,095.1 77.4% 40,535.8
4.00 1602.00 5,940.9 112,016.6 817.1 31,836.5 6,758.0 143,853.2 77.9% 40,554.4
4.17 1602.16 5,940.9 117,957.6 817.1 32,653.6 6,758.0 150,611.2 78.3% 40,535.8
4.33 1602.33 5,930.6 123,888.2 821.2 33,474.9 6,751.8 157,363.0 78.7% 40,480.0
4.50 1602.50 5,909.9 129,798.1 829.5 34,304.4 6,739.4 164,102.5 79.1% 40,386.6
4.67 1602.66 5,878.7 135,676.8 842.0 35,146.4 6,720.7 170,823.1 79.4% 40,255.2
4.83 1602.83 5,836.8 141,513.6 858.7 36,005.1 6,695.6 177,518.7 79.7% 40,085.0
5.00 1603.00 5,784.0 147,297.6 879.8 36,884.9 6,663.9 184,182.6 80.0% 39,875.1
5.17 1603.16 5,720.1 153,017.7 905.4 37,790.4 6,625.5 190,808.1 80.2% 39,624.2
5.33 1603.33 5,644.5 158,662.3 935.6 38,726.0 6,580.2 197,388.3 80.4% 39,330.9
5.50 1603.50 5,5657.0 164,219.2 970.7 39,696.7 6,527.6 203,915.9 80.5% 38,993.2
5.67 1603.66 5,456.7 169,676.0 1,010.8 40,707.5 6,467.5 210,383.4 80.7% 38,608.9
5.83 1603.83 5,343.2 175,019.1 1,056.2 41,763.7 6,399.4 216,782.8 80.7% 38,175.0
6.00 1604.00 5,215.4 180,234.5 1,107.3 42,871.0 6,322.7 223,105.5 80.8% 37,688.2

These results are submitted to you as a guideline only, without liability on the part of CONTECH Engineered Solutions, LLC for accuracy or suitability to
any particular application, and are subject to your verification.
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6.17
6.33
6.50
6.67
6.83
7.00
717
7.33
7.50
7.67
7.83
8.00

1604.16
1604.33
1604.50
1604.66
1604.83
1605.00
1605.16
1605.33
1605.50
1605.66
1605.83
1606.00

5,072.3
4,912.6
4,734.6
4,536.1
4,314.3
4,065.4
3,784.0
3,462.2
3,087.1
2,635.9
2,057.5
1,136.5

185,306.8
190,219.4
194,954 1
199,490.2
203,804.5
207,870.0
211,654.0
215,116.2
218,203.3
220,839.2
222,896.8
224,033.3

1,164.5
1,228.4
1,299.6
1,379.0
1,467.7
1,567.3
1,679.9
1,808.6
1,958.6
2,139.1
2,370.4
2,738.9

44,035.5
45,264.0
46,563.6
47,942.6
49,410.3
50,977.6
52,657.5
54,466.1
56,424.7
58,563.8
60,934.2
63,673.1

6,236.9
6,141.0
6,034.2
5,915.1
5,782.1
5,632.7
5,463.9
5,270.8
5,045.7
4,775.0
4,428.0
3,875.4

229,342.4
235,483.4
241,517.6
247,432.8
253,214.9
258,847.6
264,311.5
269,582.2
274,628.0
279,403.0
283,831.0
287,706.4

80.8%
80.8%
80.7%
80.6%
80.5%
80.3%
80.1%
79.8%
79.5%
79.0%
78.5%
77.9%

37,1441
36,537.4
35,861.2
35,106.6
34,2621
33,311.3
32,231.3
30,986.6
29,517.9
27,710.8
25,271.9
19,160.8

These results are submitted to you as a guideline only, without liability on the part of CONTECH Engineered Solutions, LLC for accuracy or suitability to

any particular application, and are subject to your verification.
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PROJECT SUMMARY

CALCULATION DETAILS
* LOADING = HS20/HS25
* APPROX. LINEAR FOOTAGE = 1,505 LF

STORAGE SUMMARY

* STORAGE VOLUME REQUIRED = 95,918 CF
» PIPE STORAGE VOLUME = 75,650 CF

* BACKFILL STORAGE VOLUME = 20,342 CF
* TOTAL STORAGE PROVIDED = 95,991 CF

* STONE VOID = 40%

PIPE DETAILS

* DIAMETER = 96"

* CORRUGATION = 5x1

* GAGE =16

» COATING =ALT2

* WALL TYPE = XFILTRATION
* BARREL SPACING = 36"

BACKFILL DETAILS

* WIDTH AT ENDS = 12"
* ABOVE PIPE = 0"

» WIDTH AT SIDES = 12"
* BELOW PIPE = 0"

NOTES

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

o ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM A998.

e ALL RISERS AND STUBS ARE 2%" X yz" CORRUGATION
AND 16 GAGE UNLESS OTHERWISE NOTED.

¢ RISERS TO BE FIELD TRIMMED TO GRADE.

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

 BAND TYPE TO BE DETERMINED UPON FINAL DESIGN.

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

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

19'-0" WH‘

751-0"
I I I I I I I I I I I I I I I I I I I I I I I I I I I I [ 1
I I I [ [ [ I I I [ [ [ [ I I I I [ [ [ I I I I [ [ [ I |
ASSEMBLY
SCALE: 1" =70'

The design and information shown on this drawing s provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

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

IN GEOGRAPHIES WITH
SALTING. SEE

TABLE 1: INSTALLATION NOTE 3 1. WHEN PLACING THE FIRST LIFTS OF BACKFILL IT IS
' IMPORTANT TO MAKE SURE THAT THE BACKFILL IS PROPERLY
COMPACTED UNDER AND AROUND THE PIPE HAUNCHES.
DIAMETER,D | MIN. | CORR.
' COVER | PROFILE 2. OTHER ALTERNATE BACKFILL MATERIAL MAY BE ALLOWED
DEPENDING ON SITE SPECIFIC CONDITIONS, AS APPROVED BY
. SITE ENGINEER.
6"-10" 12" 11/2" x 1/4" x
b3 CMP 3. IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED
12"-48" 12" 22/3"x 1/2" w3y
) X Aoz ON OR NEAR THE PROJECT, A GEOMEMBRANE BARRIER IS
48967 12" 3" % 1" 5" x 1" xrz < RECOMMENDED OVER THE UPPER HALF OF THE PIPE. THE
a8 x40 45, HAUNCH A GEOMEMBRANE LINER IS INTENDED TO HELP PROTECT THE
95" /s 31" 5 x 1" 85 % ZONE / 5 SYSTEM FROM THE POTENTIAL ADVERSE EFFECTS THAT MAY
e T /\\\//\ RESULT FROM A CHANGE IN THE SURROUNDING
e STRUCTURAL BACKFILL MUST EXTEND TO \\///\\///\ ENVIRONMENT OVER A PERIOD OF TIME. PLEASE REFER TO
NN THE CORRUGATED METAL PIPE DETENTION DESIGN GUIDE
LIMITS OF THE TABLE R
e  TOTAL HEIGHT OF COMPACTED COVER FOR X)) [ABOVE DETAILIS A FOR ADDITIONAL INFORMATION.
CONVENTIONAL HIGHWAY LOADS IS REGOMMENDATION. CONSULT

MEASURED FROM TOP OF PIPE TO BOTTOM
OF FLEXIBLE PAVEMENT OR TOP OF RIGID

PAVEMENT.

TABLE 2: xFiltration

TRENCH

GEOTECHNICAL EOR FOR PROJECT
SPECIFIC BACKFILL REQUIREMENTS.

@ FILL ENVELOPE EMBANKMENT

MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT

XFILTRATION®JOINT STANDARD BACKFILL SPECIFICATIONS

MATERIAL LOCATION

MATERIAL SPECIFICATION

DESCRIPTION

FILL ENVELOPE WIDTH

PER ENGINEER OF RECORD

MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF
HAUNCH MATERIALS UNDER THE PIPE.
THE SUGGESTED MINIMUM TRENCH WIDTH, OR EOR RECOMMENDATION:
PIPE <12": D + 16"
PIPE > 12" 1.5D + 12"

MINIMUM EMBANKMENT WIDTH (IN FEET) FOR INITIAL FILL ENVELOPE:
PIPE <24":3.0D
PIPE 24" - 144™. D + 40"
PIPE > 144":D + 100"

PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO A UNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE FOUNDATION MATERIALS ARE

FOUNDATION AASHTO 26.5.2 - PER ENGINEER OF RECORD ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED AND FOUNDATION BROUGHT BACK TO GRADE WITH A FILL MATERIAL APPROVED BY THE ENGINEER OF RECORD.
PIPE SHOULD BE PLACED ON THE FOUNDATION BOTTOM WITH A 4”-6” MINIMUM STONE DEPTH ROUGHLY SHAPPED TO FIT THE BOTTOM OF THE PIPE. IF THE ENGINEER OF RECORD DETERMINES THAT
BEDDING AASHTO M 43: 3, 357, 4, 467, 5, 56, 57 STONE BEDDING IS NOT NEEDED, THE PIPE MAY BE PLACED ON THE TRENCH BOTTOM SEPERATED WITH A NON-WOVEN GEOTEXTILE PLACED AT THE INVERT OF A RELATIVELY LOOSE MATERIAL THAT IS
ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE, 2” MIN DEPTH.
CORRUGATED METAL PIPE
HAUNCH ZONE MATERIAL SHALL BE HAND SHOVELED OR SHOVEL SLICED INTO PLACE TO ALLOW FOR PROPER COMPACTION WITHOUT SOFT SPOTS. BACKFILL SHALL BE PLACED IN 8" +/-
FREE-DRAINING, ANGULAR, NATURALLY LOOSE LIFTS AND COMPACTED TO 90% STANDARD PROCTOR PER AASHTO T 99. BACKFILL SHALL BE PLACED SUCH THAT THERE IS NO MORE THAN ATWO LIFT (16") DIFFERENTIAL BETWEEN
BACKEILL OCCURRING WASHED-STONE PER AASHTO ANY OF THE PIPES AT ANY TIME DURING THE BACKFILL PROCESS. THE BACKFILL SHOULD BE ADVANCED ALONG THE LENGTH OF THE SYSTEM TO AVOID DIFFERENTIAL LOADING. WHERE
M 43: 3, 357, 4, 467, 5, 56, 57 OR CONVENTIONAL COMPACTION TESTING IS NOT PRACTICAL, THE MATERIAL SHALL BE MECHANICALLY COMPACTED UNTIL NO FURTHER YIELDING OF MATERIAL IS OBSERVED UNDER THE

APPROVED EQUAL *

COMPACTOR.
AREAS WITH HIGH WATER TABLE FLUCTUATIONS THAT INTERACT WITH THE PIPE ZONE, CONSIDER INSTALLING A GEOTEXTILE SEPARATION LAYER TO PREVENT SOIL MIGRATION.

**|N

COVER MATERIAL UP

TO MIN. COVER - AASHTO M 145: A-1, A-2, A-3 ABQ
MIN. COVER - PER ENGINEER OF RECORD

VE COVER MATERIAL MAY INCLUDE NON-BITUMINOUS, GRANULAR ROADBASE MATERIAL WITHIN MIN COVER LIMITS

RIGID OR FLEXIBLE PAVEMENT (IF

PER ENGINEER OF RECORD

FLEXIBLE PAVEMENT SHOULD NOT BE COUNTED AS PART OF THE FILL HEIGHT OVER THE CMP. FINAL BACKFILL MATERIAL SELECTION AND COMPACTION REQUIREMENTS SHALL FOLLOW THE

PO Db B

APPLICABLE) PROJECT PLANS AND SPECIFICATIONS PER THE ENGINEER OF RECORD.
SIDE GEOTEXTILE NONE GEOTEXTILE LAYER IS RECOMMENDED ON SIDES OF EXCAVATION TO PREVENT SOIL MIGRATION WHEN STONE BEDDING IS USED.
IF NO STONE BEDDING IS USED, THEN SIDE GEOTEXTILE IS REQUIRED.
GEOTEXTILE BETWEEN LAYERS NONE IF SOIL TYPES DIFFER AT ANY POINT ABOVE PIPE INVERT, A GEOTEXTILE LAYER IS RECOMMENDED TO BE PLACED BETWEEN THE LAYERS TO PREVENT SOIL MIGRATION.

NOTES:

e FOR MULTIPLE BARREL INSTALLATIONS, THE RECOMMENDED STANDARD SPACING BETWEEN PARALLEL PIPE RUNS SHALL BE THE PIPE DIAMETER /2 BUT NO LESS THAN 12" FOR DIAMETERS <72". FOR 72" AND LARGER DIAMETERS, THE MINIMUM SPACING IS 36". CONTACT
YOUR CONTECH REPRESENTATIVE FOR NONSTANDARD SPACING.
* APPROVED REGIONAL EQUIVALENTS FOR SECTION 5 INCLUDE CA-7, MIDOT 6AA, 6A, OR 5G, PROVIDED THEY MEET THE PARTICLE SIZES INDICATED.

MANUFACTURER RECOMMENDED BACKFILL
NOT TO SCALE

The design and information shown on this drawing s provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of

Sl
K

Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.
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the drawing is based and actual field conditions are
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[ A REINFORCING TABLE
TEMPORARY COVER FOR ACCESS CASTING TO BE o
CONSTRUCTION LOADS | PROVIDED AND INSTALLED % CMP BEARING
HElaHT [=] BY CONTRACTOR. RISER A 2B | REINFORCING | PRESSURE
= Z N
oF . FINISHED (PSF)
COVER Il GRADE :
Tl e o o4 24 og" #5 @ 12" OCEW 2,410
bl . . 4« X u 4x4 #5 @ 12" OCEW 1,780
[Ge] Q
| s o | \ ? 20" 546" - #5 @ 12" OCEW 2,120
e E — ~ 46" X 46" #5 @ 12" OCEW 1,530
. 25 5 . #5 @ 10" OCEW 1,890
-
GASKET MATERIAL ? CMPRISER ———= 2 % X5 38 #5 @ 10" OCEW 1,350
CONSTRUCTION LOADS SUFFICIENT TO PREVENT @ ~
SLAB FROM BEARING ON by 4 | 956756 #5 @ 10" OCEW 1,720
FOR TEMPORARY CONSTRUCTION VEHICLE LOADS, AN EXTRA AMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER RISER TO BE PROVIDED BY So X 5-6" #5 @ 9" OCEW 1,210
THE TOP OF THE PIPE. THE HEIGHT-OF-COVER SHALL MEET THE MINIMUM REQUIREMENTS SHOWN IN THE TABLE BELOW. CONTRACTOR. oB MTYP, d=e <@ -
THE USE OF HEAVY CONSTRUCTION EQUIPMENT NECESSITATES GREATER PROTECTION FOR THE PIPE THAN FINISHED © 48" 26' 6 g #5 @ 9" OCEW 1,600
GRADE COVER MINIMUMS FOR NORMAL HIGHWAY TRAFFIC. - X 6' #5 @ 8" OCEW 1,100
PIPE SPAN, AXLE LOADS (kips) ** ASSUMED SOIL BEARING CAPACITY
INCHES 18-50 \ 50-75 \ 75-110 \ 110-150 °
MINIMUM COVER (FT) % oA A
2.
12-42 2.0 25 3.0 3.0 2% / B
48-72 3.0 3.0 3.5 4.0 \ #4 DIAGONAL TRIM
#4 DIAGONAL TRIM BAR (TYP. 4 PLACES), —
78-120 3.0 35 4.0 4.0 BAR (TYP. 4 PLACES), SEE NOTE 7.
126-144 35 4.0 45 45 SEE NOTE 7.
2" COVER
*MINIMUM COVER MAY VARY, DEPENDING ON LOCAL CONDITIONS. THE CONTRACTOR MUST PROVIDE THE ADDITIONAL (TYP) L
COVER REQUIRED TO AVOID DAMAGE TO THE PIPE. MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO
THE TOP OF THE MAINTAINED CONSTRUCTION ROADWAY SURFACE.
SCALE: N.T.S. J L <
OPENING IN ( W
PROTECTION
. SLAB FOR OPENING IN
SPECIFICATION FOR DESIGNED DETENTION SYSTEM: CASTING PROTECTION | 1
y
SCOPE PIPE Sé’?\gﬁﬁé l
THIS SPECIFICATION COVERS THE MANUFACTURE AND INSTALLATION OF  THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE
THE DESIGNED DETENTION SYSTEM DETAILED IN THE PROJECT PLANS. REQUIREMENTS LISTED BELOW: P \\ \
MATERIAL ALUMINIZED TYPE 2: AASHTO M-36 OR ASTM A-760 gggfﬁggg;ﬁ? 2’;’;
THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS NOTE 6
LISTED BELOW: GALVANIZED: AASHTO M-36 OR ASTM A-760 :
STANDARD STANDARD INTERRUPTED BAR
ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE AFPQLYMERE COATED: AASHTO M-245 OR ASTM A-762 REINFORCING, REINFORCING, 2B e ASEENT
REQUIREMENTS OF AASHTO M-274 OR ASTM A-92. SEE TABLE SEE TABLE ’

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

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

THE ALUMINUM COILS SHALL CONFORM TO THE APPLICABLE
OF AASHTO M-197 OR ASTM B-744.

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

NOTE:

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

ALUMINUM: AASHTO M-196 OR ASTM B-745
APPLICABLE
HANDLING AND ASSEMBLY
SHALL BE IN ACCORDANCE WITH NCSP'S (NATIONAL CORRUGATED STEEL
ARRPEEABEBDCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER
COATED STEEL. SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S
RECOMMENDATIONS FOR ALUMINUM PIPE.
REQUIREMENTS
INSTALLATION
SHALL BE IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES, SECTION 26, DIVISION Il DIVISION Il OR ASTM A-798 (FOR
ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) ORASTM
B-788 (FOR ALUMINUM PIPE) AND IN CONFORMANCE WITH THE PROJECT
PLANS AND SPECIFICATIONS. IF THERE ARE ANY INCONSISTENCIES OR
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE WITH THE
SITE ENGINEER.

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW OSHA
GUIDELINES FOR SAFE PRACTICES.

ROUND OPTION PLAN VIEW

NOTES:

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

2. DESIGN LOAD HS25.

3. EARTH COVER = 1' MAX.

4. CONCRETE STRENGTH = 3,500 psi

5. REINFORCING STEEL = ASTM A615, GRADE 60.

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

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

SEE NOTE 6.

SQUARE OPTION PLAN VIEW

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

8. PROTECTION SLAB AND ALL MATERIALS TO BE
PROVIDED AND INSTALLED BY CONTRACTOR.

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

MANHOLE CAP DETAIL

SCALE: N.T.S.

The design and information shown on this drawing s provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
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Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.
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accepts no liability for designs based on missing, incomplete or
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CMP DETENTION INSTALLATION GUIDE

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

FOUNDATION
CONSTRUCT A FOUNDATION THAT CAN SUPPORT THE DESIGN LOADING

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

ITS INTEGRITY DURING CONSTRUCTION.

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

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

COVER
GEOGRID WASN'T USED

GEOGRID USED TO REDUCE
THE AMOUNT OF UNDERCUT

BACKFILL

N \\\\\ \\.\\\ N@ \\\\\ NN 5\ EMBANKMENT
Y \ AN
KAR L
Y SEH%
KK > R
XX “ NS
I I )
SOSSSRESESEIA SSSNANNA

GEOGRID
BEDDING

UNDERCUT AND REPLACE
UNSUITABLE SOILS

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

ALLOW EXCESS WATER TO DRAIN QUICKLY, PREVENTING SATURATION OF THE

SUBGRADE.

GEOMEMBRANE BARRIER

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

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

PROTECT THE SYSTEM FROM ENVIRONMENTAL CHANGES THAT COULD LEAD TO

PREMATURE CORROSION AND REDUCE THE OVERALL SERVICE LIFE.

20 MIL PE IMPERMEABLE
LINER OVER TOP OF PIPE

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

LIMITS OF

3 REQUIRED
X K& BACKFILL
b TBD" TYP.

IN-SITU TRENCH WALL

IF EXCAVATION IS REQUIRED, THE TRENCH WALL NEEDS TO BE CAPABLE OF
SUPPORTING THE LOAD THAT THE PIPE SHEDS AS THE SYSTEM IS LOADED. IF
SOILS ARE NOT CAPABLE OF SUPPORTING THESE LOADS, THE PIPE CAN DEFLECT.
PERFORM A SIMPLE SOIL PRESSURE CHECK USING THE APPLIED LOADS TO
DETERMINE THE LIMITS OF EXCAVATION BEYOND THE SPRING LINE OF THE
OUTER MOST PIPES.

IN MOST CASES THE REQUIREMENTS FOR A SAFE WORK ENVIRONMENT AND
PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN.

BACKFILL - WELL GRADED
%" GRANULAR AND SMALLER

S EMBANKMENT

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

NN
N

BEDDING - WELL GRADED
GRANULAR AND SMALLER

BACKFILL PLACEMENT

MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF
SHOVEL-SLICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER EFFECTIVE
METHODS.

MAXIMUM UNBALANCE LIMITED
TO 2 LIFTS (APPROX. 16")

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

8" LOOSE LIFTS

BEDDING

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

FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG
REACHES OR DRAGLINES WITH STONE BUCKETS MAY BE USED TO PLACE
BACKFILL. ONCE MINIMUM COVER FOR CONSTRUCTION LOADING ACROSS
THE ENTIRE WIDTH OF THE SYSTEM IS REACHED, ADVANCE THE EQUIPMENT
TO THE END OF THE RECENTLY PLACED FILL, AND BEGIN THE SEQUENCE
AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFILLED. THIS TYPE OF
CONSTRUCTION SEQUENCE PROVIDES ROOM FOR STOCKPILED BACKFILL
DIRECTLY BEHIND THE BACKHOE, AS WELL AS THE MOVEMENT OF
CONSTRUCTION TRAFFIC. MATERIAL STOCKPILES ON TOP OF THE
BACKFILLED DETENTION SYSTEM SHOULD BE LIMITED TO 8- TO 10-FEET HIGH
AND MUST PROVIDE BALANCED LOADING ACROSS ALL BARRELS. TO
DETERMINE THE PROPER COVER OVER THE PIPES TO ALLOW THE
MOVEMENT OF CONSTRUCTION EQUIPMENT SEE TABLE 1, OR CONTACT YOUR
LOCAL CONTECH SALES ENGINEER.

TYPICAL BACKFILL SEQUENCE
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R
N

>
>

w/
NN

R
NIV

X %
N
§§7\/
/// K
AN

R

Y

N

N

7
\/

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

STAGE POURS AS REQUIRED TO
—— CONTROL FLOATATION AND PIPE
DISTORTION/DISPLACEMENT
CLSM
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WEIGHTED PIPE WITH MOBILE
CONCRETE BARRIERS
(OR OTHER REMOVABLE WEIGHTS)

CONSTRUCTION LOADING

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

ADDITIONAL CONSIDERATIONS

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

CATCH BASIN
INLET

WATER - PAVED PARKING LOT

WATER ELEVATION IN
DETENTION SYSTEM

FINISHED FUNCTIONING SYSTEM

L OUTLET CONTROL

CMP DETENTION SYSTEM INSPECTION AND
MAINTENANCE

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

INSPECTION

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

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

MAINTENANCE

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

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

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

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

THE FOREGOING INSPECTION AND MAINTENANCE EFFORTS HELP ENSURE
UNDERGROUND PIPE SYSTEMS USED FOR STORMWATER STORAGE CONTINUE
TO FUNCTION AS INTENDED BY IDENTIFYING RECOMMENDED REGULAR
INSPECTION AND MAINTENANCE PRACTICES. INSPECTION AND MAINTENANCE
RELATED TO THE STRUCTURAL INTEGRITY OF THE PIPE OR THE SOUNDNESS
OF PIPE JOINT CONNECTIONS IS BEYOND THE SCOPE OF THIS GUIDE.

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

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate
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N 5 Date: 2/20/2025
C%‘ENTECH Project Name: BMP 2 - 69373 (2-20-2025 23-10-15)

ENGINEERED SOLUTIONS

City / County:

CMP: Underground Detention System State:
Storage Volume Estimation Designed By:
Company:

_=Adjustab|e Input Cells Telephone:

Contech Engineered Solutions, LLC is pleased to offer the following estimate of storage volume for the above named project. The results are submitted as an
estimate only, without liability on the part of Contech Engineered Solutions, LLC for accuracy or suitability to any particular applicaton and are subject to
verification of the Engineer of Record. This tool is only applicable for rectangular shaped systems.

Summary of Inputs

System Information Backfill Information
Out-to-out length (ft): Backfill Porosity (%):
Out-to-out width (ft): Depth Above Pipe (in):
Number of Manifolds (ea): Depth Below Pipe (in):
Number of Barrels (ea): Width At Ends (ft):
Width At Sides (ft):

Pipe & Analysis Information
System Diameter (in):
Pipe Spacing (in):
Incremental Analysis (in):
System Invert (Elevation):

Storage Volume Estimation

System Pipe Stone Total System Miscellaneous

. Incremental Cumulative | Incremental Cumulative | Incremental Cumulative |Percent Open Ave. Surface
Depth (ft)  Elevation (ft) | storage (cf) Storage (cf) | Storage (cf) Storage (cf) | Storage (cf) Storage (cf) | Storage (%) Area (sf)

0.00 1605.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0% 6,200.0
0.17 1605.16 394.7 394.7 875.4 875.4 1,270.2 1,270.2 31.1% 8,322.5
0.33 1605.33 714.6 1,109.3 747.5 1,622.9 1,462.1 2,732.3 40.6% 9,169.6
0.50 1605.50 915.5 2,024.9 667.1 2,290.1 1,682.6 4,314.9 46.9% 9,797.2
0.67 1605.66 1,072.2 3,097.1 604.4 2,894.5 1,676.7 5,991.6 51.7% 10,307.3
0.83 1605.83 1,202.5 4,299.5 552.3 3,446.8 1,754.8 7,746.4 55.5% 10,739.6
1.00 1606.00 1,314.3 5,613.8 507.6 3,954.5 1,821.9 9,568.3 58.7% 11,1147
1.17 1606.16 1,412.0 7,025.8 468.5 4,423.0 1,880.5 11,448.8 61.4% 11,445.0
1.33 1606.33 1,498.5 8,524.3 434.0 4,857.0 1,932.4 13,381.2 63.7% 11,738.3
1.50 1606.50 1,575.5 10,099.8 403.1 5,260.1 1,978.6 15,359.9 65.8% 12,000.4
1.67 1606.66 1,644.4 11,744.2 375.6 5,635.7 2,020.0 17,379.8 67.6% 12,235.2
1.83 1606.83 1,706.2 13,450.4 350.8 5,986.5 2,057.1 19,436.9 69.2% 12,445.9
2.00 1607.00 1,761.7 15,2121 328.6 6,315.1 2,090.4 21,527.3 70.7% 12,634.9
217 1607.16 1,811.4 17,023.5 308.8 6,623.9 2,120.2 23,647.5 72.0% 12,804.0
2.33 1607.33 1,855.8 18,879.3 291.0 6,914.9 2,146.8 25,794.3 73.2% 12,954.7
2.50 1607.50 1,895.2 20,774.5 275.2 7,190.2 2,170.5 27,964.7 74.3% 13,088.2
2.67 1607.66 1,930.0 22,704.6 261.3 7,451.5 2,191.4 30,156.1 75.3% 13,205.4
2.83 1607.83 1,960.5 24,665.0 249.2 7,700.7 2,209.6 32,365.7 76.2% 13,307.3
3.00 1608.00 1,986.7 26,651.7 238.7 7,939.3 2,225.3 34,591.0 77.0% 13,394.5
3.17 1608.16 2,008.9 28,660.6 229.8 8,169.1 2,238.7 36,829.7 77.8% 13,467.4
3.33 1608.33 2,027.2 30,687.9 2224 8,391.5 2,249.7 39,079.4 78.5% 13,526.5
3.50 1608.50 2,041.8 32,729.6 216.6 8,608.1 2,258.4 41,337.8 79.2% 13,5721
3.67 1608.66 2,052.6 34,782.3 212.3 8,820.4 2,264.9 43,602.7 79.8% 13,604.6
3.83 1608.83 2,059.8 36,842.1 209.4 9,029.8 2,269.2 45,871.9 80.3% 13,623.9
4.00 1609.00 2,063.4 38,905.5 208.0 9,237.8 2,271.4 48,143.3 80.8% 13,630.4
4.17 1609.16 2,063.4 40,968.9 208.0 9,445.8 2,271.4 50,414.7 81.3% 13,623.9
4.33 1609.33 2,059.8 43,028.7 209.4 9,655.2 2,269.2 52,683.9 81.7% 13,604.6
4.50 1609.50 2,052.6 45,081.3 212.3 9,867.5 2,264.9 54,948.8 82.0% 13,5721
4.67 1609.66 2,041.8 47,1231 216.6 10,084.1 2,258.4 57,207.2 82.4% 13,526.5
4.83 1609.83 2,027.2 49,150.3 222.4 10,306.5 2,249.7 59,456.9 82.7% 13,467.4
5.00 1610.00 2,008.9 51,159.2 229.8 10,536.3 2,238.7 61,695.5 82.9% 13,394.5
5.17 1610.16 1,986.7 53,145.9 238.7 10,775.0 2,225.3 63,920.9 83.1% 13,307.3
5.33 1610.33 1,960.5 55,106.4 249.2 11,0241 2,209.6 66,130.5 83.3% 13,205.4
5.50 1610.50 1,930.0 57,036.4 261.3 11,285.4 2,191.4 68,321.9 83.5% 13,088.2
5.67 1610.66 1,895.2 58,931.7 275.2 11,560.7 2,170.5 70,492.3 83.6% 12,954.7
5.83 1610.83 1,855.8 60,787.4 291.0 11,851.7 2,146.8 72,639.1 83.7% 12,804.0
6.00 1611.00 1,811.4 62,598.8 308.8 12,160.5 2,120.2 74,759.3 83.7% 12,634.9

These results are submitted to you as a guideline only, without liability on the part of CONTECH Engineered Solutions, LLC for accuracy or suitability to
any particular application, and are subject to your verification.
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6.17
6.33
6.50
6.67
6.83
7.00
7.7
7.33
7.50
7.67
7.83
8.00

1611.16
1611.33
1611.50
1611.66
1611.83
1612.00
1612.16
1612.33
1612.50
1612.66
1612.83
1613.00

1,761.7
1,706.2
1,644.4
1,575.5
1,498.5
1,412.0
1,314.3
1,202.5
1,072.2
915.5
714.6
394.7

64,360.5
66,066.8
67,711.2
69,286.7
70,785.2
72,197.2
73,511.4
74,713.9
75,786.1
76,701.6
77,416.2
77,811.0

328.6
350.8
375.6
403.1
434.0
468.5
507.6
552.3
604.4
667.1
747.5
875.4

12,489.1
12,839.9
13,215.5
13,618.7
14,052.6
14,5211
15,028.8
15,581.1
16,185.6
16,852.7
17,600.2
18,475.6

2,090.4
2,057.1
2,020.0
1,978.6
1,932.4
1,880.5
1,821.9
1,754.8
1,676.7
1,682.6
1,462.1
1,270.2

76,849.7
78,906.7
80,926.7
82,905.4
84,837.8
86,718.3
88,540.2
90,295.0
91,9717
93,554.3
95,016.4
96,286.6

83.7%
83.7%
83.7%
83.6%
83.4%
83.3%
83.0%
82.7%
82.4%
82.0%
81.5%
80.8%

12,445.9
12,235.2
12,000.4
11,738.3
11,445.0
11,114.7
10,739.6
10,307.3
9,797.2
9,169.6
8,322.5
6,200.0

These results are submitted to you as a guideline only, without liability on the part of CONTECH Engineered Solutions, LLC for accuracy or suitability to

any particular application, and are subject to your verification.
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PROJECT SUMMARY

CALCULATION DETAILS
* LOADING = HS20/HS25
* APPROX. LINEAR FOOTAGE = 1,791 LF

STORAGE SUMMARY

» STORAGE VOLUME REQUIRED = 115,693 CF
» PIPE STORAGE VOLUME = 90,025 CF

* BACKFILL STORAGE VOLUME = 25,974 CF

» TOTAL STORAGE PROVIDED = 115,999 CF

* STONE VOID = 40%

PIPE DETAILS

* DIAMETER = 96"

* CORRUGATION = 5x1

* GAGE =16

» COATING =ALT2

* WALL TYPE = XFILTRATION
* BARREL SPACING = 36"

BACKFILL DETAILS

* WIDTH AT ENDS = 12"
* ABOVE PIPE = 0"

» WIDTH AT SIDES = 12"
* BELOW PIPE = 0"

NOTES

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

o ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM A998.

e ALL RISERS AND STUBS ARE 2%" X yz" CORRUGATION
AND 16 GAGE UNLESS OTHERWISE NOTED.

¢ RISERS TO BE FIELD TRIMMED TO GRADE.

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

 BAND TYPE TO BE DETERMINED UPON FINAL DESIGN.

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

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

63-0"

296'-0"

ASSEMBLY
SCALE: 1" = 30'

The design and information shown on this drawing s provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

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

IN GEOGRAPHIES WITH
SALTING. SEE

TABLE 1: INSTALLATION NOTE 3 1. WHEN PLACING THE FIRST LIFTS OF BACKFILL IT IS
' IMPORTANT TO MAKE SURE THAT THE BACKFILL IS PROPERLY
COMPACTED UNDER AND AROUND THE PIPE HAUNCHES.
DIAMETER,D | MIN. | CORR.
' COVER | PROFILE 2. OTHER ALTERNATE BACKFILL MATERIAL MAY BE ALLOWED
DEPENDING ON SITE SPECIFIC CONDITIONS, AS APPROVED BY
. SITE ENGINEER.
6"-10" 12" 11/2" x 1/4" x
b3 CMP 3. IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED
12"-48" 12" 22/3"x 1/2" w3y
) X Aoz ON OR NEAR THE PROJECT, A GEOMEMBRANE BARRIER IS
48967 12" 3" % 1" 5" x 1" xrz < RECOMMENDED OVER THE UPPER HALF OF THE PIPE. THE
a8 x40 45, HAUNCH A GEOMEMBRANE LINER IS INTENDED TO HELP PROTECT THE
95" /s 31" 5 x 1" 85 % ZONE / 5 SYSTEM FROM THE POTENTIAL ADVERSE EFFECTS THAT MAY
e T /\\\//\ RESULT FROM A CHANGE IN THE SURROUNDING
e STRUCTURAL BACKFILL MUST EXTEND TO \\///\\///\ ENVIRONMENT OVER A PERIOD OF TIME. PLEASE REFER TO
NN THE CORRUGATED METAL PIPE DETENTION DESIGN GUIDE
LIMITS OF THE TABLE R
e  TOTAL HEIGHT OF COMPACTED COVER FOR X)) [ABOVE DETAILIS A FOR ADDITIONAL INFORMATION.
CONVENTIONAL HIGHWAY LOADS IS REGOMMENDATION. CONSULT

MEASURED FROM TOP OF PIPE TO BOTTOM
OF FLEXIBLE PAVEMENT OR TOP OF RIGID

PAVEMENT.

TABLE 2: xFiltration

TRENCH

GEOTECHNICAL EOR FOR PROJECT
SPECIFIC BACKFILL REQUIREMENTS.

@ FILL ENVELOPE EMBANKMENT

MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT

XFILTRATION®JOINT STANDARD BACKFILL SPECIFICATIONS

MATERIAL LOCATION

MATERIAL SPECIFICATION

DESCRIPTION

FILL ENVELOPE WIDTH

PER ENGINEER OF RECORD

MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF
HAUNCH MATERIALS UNDER THE PIPE.
THE SUGGESTED MINIMUM TRENCH WIDTH, OR EOR RECOMMENDATION:
PIPE <12": D + 16"
PIPE > 12" 1.5D + 12"

MINIMUM EMBANKMENT WIDTH (IN FEET) FOR INITIAL FILL ENVELOPE:
PIPE <24":3.0D
PIPE 24" - 144™. D + 40"
PIPE > 144":D + 100"

PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO A UNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE FOUNDATION MATERIALS ARE

FOUNDATION AASHTO 26.5.2 - PER ENGINEER OF RECORD ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED AND FOUNDATION BROUGHT BACK TO GRADE WITH A FILL MATERIAL APPROVED BY THE ENGINEER OF RECORD.
PIPE SHOULD BE PLACED ON THE FOUNDATION BOTTOM WITH A 4”-6” MINIMUM STONE DEPTH ROUGHLY SHAPPED TO FIT THE BOTTOM OF THE PIPE. IF THE ENGINEER OF RECORD DETERMINES THAT
BEDDING AASHTO M 43: 3, 357, 4, 467, 5, 56, 57 STONE BEDDING IS NOT NEEDED, THE PIPE MAY BE PLACED ON THE TRENCH BOTTOM SEPERATED WITH A NON-WOVEN GEOTEXTILE PLACED AT THE INVERT OF A RELATIVELY LOOSE MATERIAL THAT IS
ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE, 2” MIN DEPTH.
CORRUGATED METAL PIPE
HAUNCH ZONE MATERIAL SHALL BE HAND SHOVELED OR SHOVEL SLICED INTO PLACE TO ALLOW FOR PROPER COMPACTION WITHOUT SOFT SPOTS. BACKFILL SHALL BE PLACED IN 8" +/-
FREE-DRAINING, ANGULAR, NATURALLY LOOSE LIFTS AND COMPACTED TO 90% STANDARD PROCTOR PER AASHTO T 99. BACKFILL SHALL BE PLACED SUCH THAT THERE IS NO MORE THAN ATWO LIFT (16") DIFFERENTIAL BETWEEN
BACKEILL OCCURRING WASHED-STONE PER AASHTO ANY OF THE PIPES AT ANY TIME DURING THE BACKFILL PROCESS. THE BACKFILL SHOULD BE ADVANCED ALONG THE LENGTH OF THE SYSTEM TO AVOID DIFFERENTIAL LOADING. WHERE
M 43: 3, 357, 4, 467, 5, 56, 57 OR CONVENTIONAL COMPACTION TESTING IS NOT PRACTICAL, THE MATERIAL SHALL BE MECHANICALLY COMPACTED UNTIL NO FURTHER YIELDING OF MATERIAL IS OBSERVED UNDER THE

APPROVED EQUAL *

COMPACTOR.
AREAS WITH HIGH WATER TABLE FLUCTUATIONS THAT INTERACT WITH THE PIPE ZONE, CONSIDER INSTALLING A GEOTEXTILE SEPARATION LAYER TO PREVENT SOIL MIGRATION.

**|N

COVER MATERIAL UP

TO MIN. COVER - AASHTO M 145: A-1, A-2, A-3 ABQ
MIN. COVER - PER ENGINEER OF RECORD

VE COVER MATERIAL MAY INCLUDE NON-BITUMINOUS, GRANULAR ROADBASE MATERIAL WITHIN MIN COVER LIMITS

RIGID OR FLEXIBLE PAVEMENT (IF

PER ENGINEER OF RECORD

FLEXIBLE PAVEMENT SHOULD NOT BE COUNTED AS PART OF THE FILL HEIGHT OVER THE CMP. FINAL BACKFILL MATERIAL SELECTION AND COMPACTION REQUIREMENTS SHALL FOLLOW THE

PO Db B

APPLICABLE) PROJECT PLANS AND SPECIFICATIONS PER THE ENGINEER OF RECORD.
SIDE GEOTEXTILE NONE GEOTEXTILE LAYER IS RECOMMENDED ON SIDES OF EXCAVATION TO PREVENT SOIL MIGRATION WHEN STONE BEDDING IS USED.
IF NO STONE BEDDING IS USED, THEN SIDE GEOTEXTILE IS REQUIRED.
GEOTEXTILE BETWEEN LAYERS NONE IF SOIL TYPES DIFFER AT ANY POINT ABOVE PIPE INVERT, A GEOTEXTILE LAYER IS RECOMMENDED TO BE PLACED BETWEEN THE LAYERS TO PREVENT SOIL MIGRATION.

NOTES:

e FOR MULTIPLE BARREL INSTALLATIONS, THE RECOMMENDED STANDARD SPACING BETWEEN PARALLEL PIPE RUNS SHALL BE THE PIPE DIAMETER /2 BUT NO LESS THAN 12" FOR DIAMETERS <72". FOR 72" AND LARGER DIAMETERS, THE MINIMUM SPACING IS 36". CONTACT
YOUR CONTECH REPRESENTATIVE FOR NONSTANDARD SPACING.
* APPROVED REGIONAL EQUIVALENTS FOR SECTION 5 INCLUDE CA-7, MIDOT 6AA, 6A, OR 5G, PROVIDED THEY MEET THE PARTICLE SIZES INDICATED.

MANUFACTURER RECOMMENDED BACKFILL
NOT TO SCALE

The design and information shown on this drawing s provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of

Sl
K

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

ENGINEER

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
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CONSTRUCTION LOADS

FOR TEMPORARY CONSTRUCTION VEHICLE LOADS, AN EXTRAAMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER
THE TOP OF THE PIPE. THE HEIGHT-OF-COVER SHALL MEET THE MINIMUM REQUIREMENTS SHOWN IN THE TABLE BELOW.
THE USE OF HEAVY CONSTRUCTION EQUIPMENT NECESSITATES GREATER PROTECTION FOR THE PIPE THAN FINISHED

GRADE COVER MINIMUMS FOR NORMAL HIGHWAY TRAFFIC.

PIPE SPAN, AXLE LOADS (kips)
INCHES 18-50 \ 50-75 \ 75-110 \ 110-150
MINIMUM COVER (FT)
12-42 2.0 25 3.0 3.0
48-72 3.0 3.0 3.5 4.0
78-120 3.0 35 4.0 4.0
126-144 35 4.0 45 45

*MINIMUM COVER MAY VARY, DEPENDING ON LOCAL CONDITIONS. THE CONTRACTOR MUST PROVIDE THE ADDITIONAL
COVER REQUIRED TO AVOID DAMAGE TO THE PIPE. MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO
THE TOP OF THE MAINTAINED CONSTRUCTION ROADWAY SURFACE.

SCOPE

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

MATERIAL

CONSTRUCTION LOADING DIAGRAM

SPECIFICATION FOR DESIGNED DETENTION SYSTEM:

SCALE: N.T.S.

PIPE

THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE
REQUIREMENTS LISTED BELOW:

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

THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS

LISTED BELOW:

ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE

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

THE GALVANIZED STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-218 OR ASTM A-929.

THE POLYMER COATED STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-246 OR ASTM A-742.

THE ALUMINUM COILS SHALL CONFORM TO THE APPLICABLE

OF AASHTO M-197 OR ASTM B-744.

CONSTRUCTION LOADS

CONSTRUCTION LOADS MAY BE HIGHER THAN FINAL LOADS. FOLLOW THE

MANUFACTURER'S OR NCSPA GUIDELINES.

NOTE:

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

MODIFICATIONS.

GALVANIZED: AASHTO M-36 OR ASTM A-760

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

ALUMINUM: AASHTO M-196 OR ASTM B-745

APPLICABLE

HANDLING AND ASSEMBLY

A REINFORCING TABLE
ACCESS CASTING TO BE "
PROVIDED AND INSTALLED % CMP BEARING
BY CONTRACTOR. A @B | REINFORCING | PRESSURE
RISER
(PSF)
T N gy o4 - #5 @ 12" OCEW 2,410
bl . . 4« X u 4x4 #5 @ 12" OCEW 1,780
Jn -
SO . o | \ ’ 20" 246" - #5@ 12" OCEW 2,120
| L E A : 46" X 46" #5 @ 12" OCEW 1,530
. |25 5 ) #5 @ 10" OCEW 1,890
-
GASKET MATERIAL ? CMPRISER ———= 2 % X5 38 #5 @ 10" OCEW 1,350
SUFFICIENT TO PREVENT Q@ ~ — -
SLAB FROM BEARING ON by 40" 25-6"5-6 24 #5 @ 10" OCEW 1,720
RISER TO BE PROVIDED BY Q2 X 5-6 #5 @ 9" OCEW 1,210
%] " —— <
CONTRACTOR. B " TYP. 1) - o6 - #5 @ 9" OCEW 1,600
- X6 #5 @ 8" OCEW 1,100
** ASSUMED SOIL BEARING CAPACITY
j"o oA A
%O%\ / B
Py
\ #4 DIAGONAL TRIM
#4 DIAGONAL TRIM BAR (TYP. 4 PLACES), —
BAR (TYP. 4 PLACES), SEE NOTE 7.
SEE NOTE 7.
2" COVER
(TYP) L
j t <
OPENING IN ( W
PROTECTION
SLAB FOR OPENING IN
CASTING PROTECTION _| .
SLAB FOR 1 ]
CASTING \
INTERRUPTED BAR < \
REPLACEMENT, SEE
NOTE 6.
STANDARD STANDARD
REINFORCING, ~ REINFORCING, 2B \S g‘gg&%%ﬂgﬁfm
SEE TABLE SEE TABLE '

ROUND OPTION PLAN VIEW

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

ARRPEEABEBDCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER

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

REQUIREMENTS
INSTALLATION

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

ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) ORASTM

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

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW OSHA
GUIDELINES FOR SAFE PRACTICES.

NOTES:

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

2. DESIGN LOAD HS25.

3. EARTH COVER = 1' MAX.

4. CONCRETE STRENGTH = 3,500 psi

5. REINFORCING STEEL = ASTM A615, GRADE 60.

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

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

SEE NOTE 6.

SQUARE OPTION PLAN VIEW

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

8. PROTECTION SLAB AND ALL MATERIALS TO BE

PROVIDED AND INSTALLED BY

CONTRACTOR.

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

MANHOLE CAP DETAIL

SCALE: N.T.S.

The design and information shown on this drawing s provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of

Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.
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CMP DETENTION INSTALLATION GUIDE

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

FOUNDATION
CONSTRUCT A FOUNDATION THAT CAN SUPPORT THE DESIGN LOADING

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

ITS INTEGRITY DURING CONSTRUCTION.

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

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

COVER
GEOGRID WASN'T USED

GEOGRID USED TO REDUCE
THE AMOUNT OF UNDERCUT

BACKFILL
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GEOGRID
BEDDING

UNDERCUT AND REPLACE
UNSUITABLE SOILS

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

ALLOW EXCESS WATER TO DRAIN QUICKLY, PREVENTING SATURATION OF THE

SUBGRADE.

GEOMEMBRANE BARRIER

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

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

PROTECT THE SYSTEM FROM ENVIRONMENTAL CHANGES THAT COULD LEAD TO

PREMATURE CORROSION AND REDUCE THE OVERALL SERVICE LIFE.

20 MIL PE IMPERMEABLE
LINER OVER TOP OF PIPE

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

LIMITS OF

3 REQUIRED
X K& BACKFILL
b TBD" TYP.

IN-SITU TRENCH WALL

IF EXCAVATION IS REQUIRED, THE TRENCH WALL NEEDS TO BE CAPABLE OF
SUPPORTING THE LOAD THAT THE PIPE SHEDS AS THE SYSTEM IS LOADED. IF
SOILS ARE NOT CAPABLE OF SUPPORTING THESE LOADS, THE PIPE CAN DEFLECT.
PERFORM A SIMPLE SOIL PRESSURE CHECK USING THE APPLIED LOADS TO
DETERMINE THE LIMITS OF EXCAVATION BEYOND THE SPRING LINE OF THE
OUTER MOST PIPES.

IN MOST CASES THE REQUIREMENTS FOR A SAFE WORK ENVIRONMENT AND
PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN.

BACKFILL - WELL GRADED
%" GRANULAR AND SMALLER

S EMBANKMENT

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

NN
N

BEDDING - WELL GRADED
GRANULAR AND SMALLER

BACKFILL PLACEMENT

MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF
SHOVEL-SLICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER EFFECTIVE
METHODS.

MAXIMUM UNBALANCE LIMITED
TO 2 LIFTS (APPROX. 16")
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BEDDING

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

FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG
REACHES OR DRAGLINES WITH STONE BUCKETS MAY BE USED TO PLACE
BACKFILL. ONCE MINIMUM COVER FOR CONSTRUCTION LOADING ACROSS
THE ENTIRE WIDTH OF THE SYSTEM IS REACHED, ADVANCE THE EQUIPMENT
TO THE END OF THE RECENTLY PLACED FILL, AND BEGIN THE SEQUENCE
AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFILLED. THIS TYPE OF
CONSTRUCTION SEQUENCE PROVIDES ROOM FOR STOCKPILED BACKFILL
DIRECTLY BEHIND THE BACKHOE, AS WELL AS THE MOVEMENT OF
CONSTRUCTION TRAFFIC. MATERIAL STOCKPILES ON TOP OF THE
BACKFILLED DETENTION SYSTEM SHOULD BE LIMITED TO 8- TO 10-FEET HIGH
AND MUST PROVIDE BALANCED LOADING ACROSS ALL BARRELS. TO
DETERMINE THE PROPER COVER OVER THE PIPES TO ALLOW THE
MOVEMENT OF CONSTRUCTION EQUIPMENT SEE TABLE 1, OR CONTACT YOUR
LOCAL CONTECH SALES ENGINEER.

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

STAGE POURS AS REQUIRED TO
—— CONTROL FLOATATION AND PIPE
DISTORTION/DISPLACEMENT
CLSM
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WEIGHTED PIPE WITH MOBILE
CONCRETE BARRIERS
(OR OTHER REMOVABLE WEIGHTS)

CONSTRUCTION LOADING

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

ADDITIONAL CONSIDERATIONS

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

CATCH BASIN
INLET

WATER - PAVED PARKING LOT

WATER ELEVATION IN
DETENTION SYSTEM

FINISHED FUNCTIONING SYSTEM

L OUTLET CONTROL

CMP DETENTION SYSTEM INSPECTION AND
MAINTENANCE

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

INSPECTION

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

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

MAINTENANCE

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

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

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

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

THE FOREGOING INSPECTION AND MAINTENANCE EFFORTS HELP ENSURE
UNDERGROUND PIPE SYSTEMS USED FOR STORMWATER STORAGE CONTINUE
TO FUNCTION AS INTENDED BY IDENTIFYING RECOMMENDED REGULAR
INSPECTION AND MAINTENANCE PRACTICES. INSPECTION AND MAINTENANCE
RELATED TO THE STRUCTURAL INTEGRITY OF THE PIPE OR THE SOUNDNESS
OF PIPE JOINT CONNECTIONS IS BEYOND THE SCOPE OF THIS GUIDE.

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

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate
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N 5 Date: 2/20/2025
C%‘ENTECH Project Name: BMP 3 - 69378 (2-20-2025 21-36-47)

ENGINEERED SOLUTIONS

City / County:

CMP: Underground Detention System State:
Storage Volume Estimation Designed By:
Company:

_=Adjustab|e Input Cells Telephone:

Contech Engineered Solutions, LLC is pleased to offer the following estimate of storage volume for the above named project. The results are submitted as an
estimate only, without liability on the part of Contech Engineered Solutions, LLC for accuracy or suitability to any particular applicaton and are subject to
verification of the Engineer of Record. This tool is only applicable for rectangular shaped systems.

Summary of Inputs

System Information Backfill Information
Out-to-out length (ft): Backfill Porosity (%):
Out-to-out width (ft): Depth Above Pipe (in):
Number of Manifolds (ea): Depth Below Pipe (in):
Number of Barrels (ea): Width At Ends (ft):
Width At Sides (ft):

Pipe & Analysis Information
System Diameter (in):
Pipe Spacing (in):
Incremental Analysis (in):
System Invert (Elevation):

Storage Volume Estimation

System Pipe Stone Total System Miscellaneous

. Incremental Cumulative | Incremental Cumulative | Incremental Cumulative |Percent Open Ave. Surface
Depth (ft)  Elevation (ft) | storage (cf) Storage (cf) | Storage (cf) Storage (cf) | Storage (cf) Storage (cf) | Storage (%) Area (sf)

0.00 1602.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0% 7,748.0
0.17 1602.16 456.7 456.7 1,108.7 1,108.7 1,565.3 1,5665.3 29.2% 10,203.7
0.33 1602.33 826.8 1,283.5 960.6 2,069.3 1,787.4 3,352.8 38.3% 11,183.7
0.50 1602.50 1,059.2 2,342.7 867.6 2,936.9 1,926.9 5,279.6 44.4% 11,909.9
0.67 1602.66 1,240.5 3,683.2 7951 3,732.0 2,035.6 7,315.3 49.0% 12,500.1
0.83 1602.83 1,391.2 4,974.5 734.8 4,466.9 2,126.1 9,441.4 52.7% 13,000.2
1.00 1603.00 1,5620.6 6,495.1 683.1 5,150.0 2,203.7 11,645.0 55.8% 13,434.2
1.17 1603.16 1,633.7 8,128.7 637.9 5,787.9 2,2715 13,916.6 58.4% 13,816.3
1.33 1603.33 1,733.7 9,862.4 597.9 6,385.7 2,331.5 16,2481 60.7% 14,155.7
1.50 1603.50 1,822.8 11,685.2 562.2 6,947.9 2,385.0 18,633.1 62.7% 14,458.9
1.67 1603.66 1,902.6 13,587.7 530.3 7,478.2 2,432.9 21,066.0 64.5% 14,730.6
1.83 1603.83 1,974.1 15,561.8 501.7 7,979.9 2,475.8 23,541.8 66.1% 14,974.4
2.00 1604.00 2,038.3 17,600.1 476.0 8,456.0 2,514.3 26,056.0 67.5% 15,193.0
217 1604.16 2,095.7 19,695.8 453.0 8,909.0 2,548.8 28,604.8 68.9% 15,388.7
2.33 1604.33 2,147 1 21,842.9 432.5 9,341.5 2,579.6 31,184.4 70.0% 15,563.0
2.50 1604.50 2,192.7 24,035.7 414.2 9,755.7 2,607.0 33,7914 71.1% 15,717.4
2.67 1604.66 2,233.0 26,268.7 398.1 10,153.9 2,631.1 36,422.5 72.1% 15,853.1
2.83 1604.83 2,268.2 28,536.9 384.1 10,537.9 2,652.3 39,074.8 73.0% 15,971.0
3.00 1605.00 2,298.6 30,835.4 371.9 10,909.8 2,670.5 41,745.3 73.9% 16,071.8
3.17 1605.16 2,324.3 33,159.7 361.6 11,271.5 2,685.9 44,4311 74.6% 16,156.2
3.33 1605.33 2,345.5 35,505.1 353.1 11,624.6 2,698.6 47,129.8 75.3% 16,224.6
3.50 1605.50 2,362.3 37,867.4 346.4 11,971.0 2,708.7 49,838.5 76.0% 16,277.4
3.67 1605.66 2,374.8 40,242.3 341.4 12,312.4 2,716.2 52,654.7 76.6% 16,314.9
3.83 1605.83 2,383.2 42,625.4 338.1 12,650.5 2,721.2 55,275.9 77.1% 16,337.3
4.00 1606.00 2,387.3 45,012.7 336.4 12,986.9 2,723.7 57,999.6 77.6% 16,344.8
4.17 1606.16 2,387.3 47,400.0 336.4 13,323.3 2,723.7 60,723.4 78.1% 16,337.3
4.33 1606.33 2,383.2 49,783.2 338.1 13,661.4 2,721.2 63,444.6 78.5% 16,314.9
4.50 1606.50 2,374.8 52,158.0 341.4 14,002.8 2,716.2 66,160.8 78.8% 16,277.4
4.67 1606.66 2,362.3 54,520.3 346.4 14,349.2 2,708.7 68,869.5 79.2% 16,224.6
4.83 1606.83 2,345.5 56,865.8 353.1 14,702.3 2,698.6 71,568.1 79.5% 16,156.2
5.00 1607.00 2,324.3 59,190.1 361.6 15,064.0 2,685.9 74,254.0 79.7% 16,071.8
5.17 1607.16 2,298.6 61,488.6 371.9 15,435.9 2,670.5 76,924.5 79.9% 15,971.0
5.33 1607.33 2,268.2 63,756.8 384.1 15,819.9 2,652.3 79,576.8 80.1% 15,853.1
5.50 1607.50 2,233.0 65,989.8 398.1 16,2181 2,631.1 82,207.9 80.3% 15,717.4
5.67 1607.66 2,192.7 68,182.6 414.2 16,632.3 2,607.0 84,814.9 80.4% 15,563.0
5.83 1607.83 2,147 1 70,329.6 4325 17,064.8 2,579.6 87,394.5 80.5% 15,388.7
6.00 1608.00 2,095.7 72,425.4 453.0 17,517.8 2,548.8 89,943.2 80.5% 15,193.0

These results are submitted to you as a guideline only, without liability on the part of CONTECH Engineered Solutions, LLC for accuracy or suitability to
any particular application, and are subject to your verification.


Davie.Cowan
Line


6.17
6.33
6.50
6.67
6.83
7.00
7.7
7.33
7.50
7.67
7.83
8.00

1608.16
1608.33
1608.50
1608.66
1608.83
1609.00
1609.16
1609.33
1609.50
1609.66
1609.83
1610.00

2,038.3
1,974.1
1,902.6
1,822.8
1,733.7
1,633.7
1,5620.6
1,391.2
1,240.5
1,059.2
826.8
456.7

74,463.7
76,437.7
78,340.3
80,163.1
81,896.8
83,530.4
85,051.0
86,442.2
87,682.8
88,742.0
89,568.8
90,025.5

476.0
501.7
530.3
562.2
597.9
637.9
683.1
734.8
7951
867.6
960.6
1,108.7

17,993.9
18,495.6
19,025.9
19,588.1
20,186.0
20,823.8
21,506.9
22,241.8
23,036.9
23,904.5
24,865.2
25,973.8

2,514.3
2,475.8
2,432.9
2,385.0
2,331.5
2,2715
2,203.7
2,126.1
2,035.6
1,926.9
1,787.4
1,565.3

92,457.5
94,933.3
97,366.2
99,751.2
102,082.7
104,354.3
106,557.9
108,684.0
110,719.7
112,646.5
114,433.9
115,999.3

80.5%
80.5%
80.5%
80.4%
80.2%
80.0%
79.8%
79.5%
79.2%
78.8%
78.3%
77.6%

14,974.4
14,730.6
14,458.9
14,155.7
13,816.3
13,434.2
13,000.2
12,500.1
11,909.9
11,183.7
10,203.7
7,748.0

These results are submitted to you as a guideline only, without liability on the part of CONTECH Engineered Solutions, LLC for accuracy or suitability to

any particular application, and are subject to your verification.



Locust Gateway
Basin Description: Basin 3B

Contour Contour Depth Incremental Cumulative Incremental Cumulative
Elevation Area () Volume Volume Volume Volume
(sq. fv) Avg. End Avg. End Conic Conic
(cu. o) (cu. o) (cu. o) (cu. o)
1,607.000 2,255.22 N/A N/A 0.00 N/A 0.00
1,608.000 3,001.02 1.000 2628.12 2628.12 2619.26 2619.26
1,609.000 3,829.74 1.000 3415.38 6043.50 3406.97 6026.23
1,610.000 4,741.14 1.000 4285.44 10328.94 4277.34 10303.57
1,611.000 5,745.86 1.000 5243.50 15572.44 5235.46 15539.03
1,612.000 6,826.69 1.000 6286 .27 21858.71 6278.51 21817.54
1,613.000 7,983.62 1.000 7405.15 29263.86 7397.61 29215.15
1,614.000 9,216.66 1.000 8600.14 37864.00 8592.76 37807.91
1,615.000 10,525.80 1.000 9871.23 47735.23 9863.99 47671.90
1,616.000 11,911.06 1.000 11218.43 58953.66 11211.30 58883.20
1,617.000 13,372.42 1.000 12641.74 71595.40 12634.69 71517.89



PROJECT NAME: LOCUST GATEWAY
DRAW-DOWN TIME CHECK

DRAW-DOWN TIME for DCV

DRAW-DOWN TIME for DCV

2/27/2025

Total Design Total Basin Draw-
INFILTRATION Storage Infiltration | Footprint (Area) Total Down
BMP Volume (V) Rate * ** Percolation Time
- (ft%) (in/hr) (sf) (CFs) (hr)
BASIN 1 287,706 7.8 47,902 8.627 9.26
DRAW-DOWN TIME for DCV
Total Design Draw-
INFILTRATION Storage Infiltration | Footprint (Area) Total Down
BMP Volume (V) Rate * *ok Percolation Time
- (ft)) (in/hr) (sf) (CFS) (hr)
BASIN 3A 187,517 6.2 21,625 3.104 16.78

<48 Hours

Total Design Total Basin
INFILTRATION Storage Infiltration Footprint Total Draw-
BMP Volume (V) Rate * (Area) ** Percolation |Down Time
- (ft%) (in/hr) (sf) (CFS) (hr)
BASIN 2 96,287 6.2 15,500 2.232 11.98
DRAW-DOWN TIME for DCV
Total Design Total Basin
INFILTRATION Storage Infiltration Footprint Total Draw-
BMP Volume (V) Rate * (Area) ** Percolation |Down Time
- (ft)) (in/hr) (sf) (CFS) (hr)
BASIN 4 10,034 6.2 4,730 0.681 4.09

<48 Hours



TRIBUTARY| DA AREA Flow Capacity Treatment Flow
CDS UNIT DA ID (AC) (cfs/imp acre) Estimated Impervious Decimal required
1.1 0.91
1.2 0.21
1.3 0.97
CDS1 TZ 041 0.85
1.5 2.26
1.6 1.82
1.7 1.76
1.8 1.76
CDS 2 19 176 0.91
1.10 1.76 0.925
1.11 1.76
CDS 3 1.12 1.76 0.58
1.13 0.98
1.14 0.77
1.15 0.21
CDS 4 1.16 0.37 0.53
1.17 0.44
1.18 2.27 0.14
2.1 1.47
2.2 0.78
CDS 5 2.3 1.04 0.55
2.4 0.32
2.5 0.81 0.887
2.6 0.78
2.7 0.82
CDS 6 >3 073 0.36
2.9 0.54
3.1 0.63
3.2 1.2
3.3 1.17
CDS 7 3.4 1.53 0.827 1.01
3.5 1.58
3.6 2.11
3.7 0.48
CDS 8 4.1 0.77 0.62 0.07




Orifice Calculations

CDS1 CDS2 CDS3 CDS 4 CDS5 CDS6 CDS7
Q BMP (cfs) 0.73 0.70 0.45 0.53 0.82 0.51 1.01
Orifice (in) 5.00 5.00 4.00 4.00 5.00 4.00 5.00
A (sf) 0.14 0.14 0.09 0.09 0.14 0.09 0.14
WSE depth (ft) 1.80 2.00 2.00 3.20 2.59 2.29 2.70
H (ft) 1.59 1.79 1.83 3.03 2.38 2.12 2.49
Orifice Q (cfs) 0.83 0.88 0.57 0.73 1.01 0.61 1.04
Submerged Orifice
Equation Q=CA(2g(H1)"(1/2)

C= 0.6

g= 32.2 ft/s"2
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=>

INLET 1

OUTLET 1 @

PLAN VIEW

30"@ FRAME AND
COVER

5'Q01.D.

6.00'0 O.D.

INTERNALS NOT SHOWN

CONTRACTOR TO GROUT

TO FINISHED GRADE \—L

FIBERGLASS
SEPARATION
CYLINDER AND INLET

INLET 1

YA

RIM ELEV. 1616.72+/-

PVC HYDRAULIC
SHEAR PLATE

PLAN VIEW FOR PIPE ORIENTATION
TOP SLAB NOT SHOWN

MATERIAL LIST (PROVIDED BY CONTECH) SITE DESIGN DATA

COUNT | DESCRIPTION INSTALLED BY WATER QUALITY FLOW
RATE 0.73 CFS
1 2020-5 CONCENTRIC FIBERGLASS INSERT CONTECH
2020, 4700 micron, 2.17' O.D. x 2.25' SCREEN, GREEN PEAK FLOW RATE OFFLINE
1 FLANGE UP CONTECH
1 20, 30, 40 SERIES HARDWARE KIT CONTECH RETURN PERIOD OF
PEAK FLOW OFFLINE
1 20 SERIES PVC HYDRAULIC SHEAR PLATE* CONTECH
1 SEALANT FOR JOINTS CONTRACTOR
1 30"@ X 4" FRAME AND COVER, EJ #41600483, OR EQUIV. CONTRACTOR

N

7-9%,"

12" HDPE ——
(16" OPENING) \E

SEPARATION
SCREEN

TIT
a

T

OUTLET 1
12'@ HDPE
- (16'C OPENING)

TOP OF STRUCTURE
ELEV. 1615.92

INLET 1 INVERT
ELEV. 1609.14

—

— 27—

7

5-10);"

™~ PVC HYDRAULIC
SHEAR PLATE

OUTLET 1 INVERT
ELEV. 1608.94

BT

6'-0"Qd

ELEVATION VIEW

OUTSIDE BOTTOM
ELEV. 1603.09

* SEE HYDRAULIC SHEAR PLATE DETAIL

GENERAL NOTES

1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

2. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHT, PLEASE CONTACT YOUR CONTECH
ENGINEERED SOLUTIONS LLC REPRESENTATIVE. www.ContechES.com

3. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS
DRAWING. CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.

4. STRUCTURE SHALL MEET AASHTO HS-20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 2, AND GROUNDWATER ELEVATION AT, OR
BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION. CASTINGS

SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

5. IF REQUIRED, PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS

NECESSARY DURING MAINTENANCE CLEANING.
6. CDS STRUCTURE SHALL BE PRECAST CONCRETE CONFORMING TO ASTM C-478 AND AASHTO LOAD FACTOR DESIGN METHOD.

INSTALLATION NOTES

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

BE SPECIFIED BY ENGINEER OF RECORD.

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

STRUCTURE.
C. CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS AND ASSEMBLE STRUCTURE.

D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT INLET AND OUTLET PIPE(S). MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.

ALL PIPE CENTERLINES TO MATCH PIPE OPENING CENTERLINES.
E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT
MINIMUM. IT IS SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

STRUCTURE WEIGHT
APPROXIMATE HEAVIEST PICK = 10500 LBS.
STRUCTURE IS DELIVERED IN 4 PIECES

CONTECH

PROPOSAL

MAX FOOTPRINT = 6.00'0 DRAWING

RVRSD
LAYOUT 1E

of the design. CONTECH

luati

provided as a service to the project owner, engineer and

Goniractor by CONTECH Construction Produts Inc. or

one of its affiiated companies ("CONTECH). Neither
for

accepts no liabllity for designs based on missing,

incomplete or inaccurate information supplied by others.

this drawing, nor any part thereof, may be used,

reproduced or modified in any manner without the prior
written consent of CONTECH. Failure to comply is
If discrepancies between the supplied information upon
which the drawing is based and actual field conditions
are encountered as site work progresses, these
discrepancies must be reported to CONTECH

The design and information shown on this drawing is
disclaims any liability or responsibility for such use.
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REVISION DESCRIPTION

DATE

MARK

CDS2020-5-C - 839714-025
LOCUST GATEWAY LOGISTICS CENTER
RIALTO, CA
SITE DESIGNATION: CDS 1

800-561-1271 FAX

www.ContechES.com
503-240-3393
(C; DS
FOR PATENT INFORMATION, GO TO www.ContechES.com/IP

12901 SE 97th Avenue, Clackamas, OR 97015

800-548-4667

|CASNTECH
[ra~
ENGINEERED SOLUTIONS LLC

02/24/25
DESIGNED: DRAWN:
BCH AWW
CHECKED: APPROVED:
BCH BCH
PROJECT No.: | SEQUENCE No
839714 025

SHEET:

1 o 1
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30" FRAME AND
COVER

MATERIAL LIST (PROVIDED BY CONTECH)

PVC HYDRAULIC
SHEAR PLATE

PLAN VIEW FOR PIPE ORIENTATION
TOP SLAB NOT SHOWN

SITE DESIGN DATA

INLET 1 OUTLET 1
4.83Q O.D.
INTERNALS NOT SHOWN
CONTRACTOR TO GROUT
TO FINISHED GRADE
RIM ELEV. 1616.68+/-
l | 4‘—/1\/&4/
| | TOP OF STRUCTURE
. ELEV. 1616.16
r=———=- Lo h &
| L\ ©
I I
I I
I I
I I
FIBERGLASS | |
SEPARATION . H
CYLINDER AND INLET [y~ R N
| 3
: i~
I
|
|
I
I
: OUTLET 1
INLET 1 | 120 HDPE
12'@ HDPE Ed—— (16"@ OPENING)
(16'0 OPENING) '
INLET 1 INVERT
ELEV. 1609.14

SEPARATION ___—
SCREEN

COUNT | DESCRIPTION INSTALLED BY WATER QUALITY FLOW
RATE 0.70 CFS
1 2015-4 CONCENTRIC FIBERGLASS INSERT CONTECH
2015, 4700 micron, 2.17' O.D. x 1.67' SCREEN, GREEN PEAK FLOW RATE OFFLINE
1 FLANGE UP CONTECH
1 20, 30, 40 SERIES HARDWARE KIT CONTECH RETURN PERIOD OF
PEAK FLOW OFFLINE
1 20 SERIES PVC HYDRAULIC SHEAR PLATE* CONTECH
1 SEALANT FOR JOINTS CONTRACTOR
1 30"@ X 4" FRAME AND COVER, EJ #41600483, OR EQUIV. CONTRACTOR

|
|
F OUTLET 1 INVERT
: ELEV. 1609.14
l &
| &
|
| |
I' — l_l ——————— 1&— 'I
L e—=19— S5~ PVCHYDRAULIC NS
} SHEAR PLATE o
| | =S
| i+ |
| o
: SUMP & :
I I
I I
b e
Ui/ OUTSIDE BOTTOM
- ELEV. 1603.99
4100

ELEVATION VIEW

* SEE HYDRAULIC SHEAR PLATE DETAIL

GENERAL NOTES

1.
2.

3.

4,

5.

6.

CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHT, PLEASE CONTACT YOUR CONTECH
ENGINEERED SOLUTIONS LLC REPRESENTATIVE. www.ContechES.com

CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS
DRAWING. CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.

STRUCTURE SHALL MEET AASHTO HS-20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 2, AND GROUNDWATER ELEVATION AT, OR
BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION. CASTINGS
SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

IF REQUIRED, PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS
NECESSARY DURING MAINTENANCE CLEANING.

CDS STRUCTURE SHALL BE PRECAST CONCRETE CONFORMING TO ASTM C-478 AND AASHTO LOAD FACTOR DESIGN METHOD.

INSTALLATION NOTES

A

ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL
BE SPECIFIED BY ENGINEER OF RECORD.

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

CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS AND ASSEMBLE STRUCTURE.

CONTRACTOR TO PROVIDE, INSTALL, AND GROUT INLET AND OUTLET PIPE(S). MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.
ALL PIPE CENTERLINES TO MATCH PIPE OPENING CENTERLINES.

CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT
MINIMUM. IT IS SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

STRUCTURE WEIGHT

APPROXIMATE HEAVIEST PICK = 7000 LBS.
STRUCTURE IS DELIVERED IN 4 PIECES

MAX FOOTPRINT = 4.83'0

CONTECH

PROPOSAL

DRAWING RVRSD

LAYOUT 1E

provided as a service to the project owner, engineer and

contractor by CONTECH Construction Products Inc. or
one of its affiliated companies ("CONTECH"). Neither

this drawing, nor any part thereof, may be used,

reproduced or modified in any manner without the prior
written consent of CONTECH. Failure to comply is

The design and information shown on this drawing is

disclaims any liability or responsibility for such use.

of the design. CONTECH

are encountered as site work progresses, these
discrepancies must be reported to CONTECH
immediately for luat

accepts no liabllity for designs based on missing,
incomplete or inaccurate information supplied by others.

If discrepancies between the supplied information upon
which the drawing is based and actual field conditions
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MARK
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LOCUST GATEWAY LOGISTICS CENTER

RIALTO, CA
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30" FRAME AND
COVER

INLET 1 OUTLET 1
PVC HYDRAULIC
SHEAR PLATE
4830 0.D.
INTERNALS NOT SHOWN TOP SLAB NOT SHOWN
MATERIAL LIST (PROVIDED BY CONTECH) SITE DESIGN DATA
COUNT | DESCRIPTION INSTALLED BY WATER QUALITY FLOW
RATE 0.45 CFS
1 2015-4 CONCENTRIC FIBERGLASS INSERT CONTECH
] 2015, 4700 micron, 2.17' O.D. x 1.67' SCREEN, GREEN CONTECH PEAK FLOW RATE OFFLINE
CONTRACTOR TO GROUT FLANGE UP
TO FINISHED GRADE
\ RIM ELEV. 1616.68+/- 1 20, 30, 40 SERIES HARDWARE KIT CONTECH RETURN PERIOD OF OFFLINE
| | NN 1 20 SERIES PVC HYDRAULIC SHEAR PLATE* CONTECH PEAKFLOW
BERGLASS : : 1 TOP OF STRUCTURE 1 SEALANT FOR JOINTS CONTRACTOR
NS
SEPARATION R e H > ELEV.1615.90 1 | 30"@ X 4" FRAME AND COVER, EJ #41600483, OR EQUIV. CONTRACTOR
CYLINDER AND INLET L Y
I * SEE HYDRAULIC SHEAR PLATE DETAIL
| |
[ ey S - | .
R e e s A S
L] | I | L\ Q@
| T i T | ©
I ‘ ‘ I
Il |
IR .
, LBl | , OUTLET 1 GENERAL NOTES
| o | | | 12'% HDPE 1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.
INLET 1 [ | | L (16" OPENING) 2. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHT, PLEASE CONTACT YOUR CONTECH
12'® HDPE :EI \ - \ IEi —= ENGINEERED SOLUTIONS LLC REPRESENTATIVE. www.ContechES.com
(16"0 OPENING) | ! ‘”‘<%% INLET 1 INVERT 3. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS
| ‘ LT | ELEV. 161038 DRAWING. CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.
IR I E N R VA - 070, 4. STRUCTURE SHALL MEET AASHTO HS-20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 2', AND GROUNDWATER ELEVATION AT, OR
ch=—kd———g- 1 T :: OUTLET 1 INVERT BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION. CASTINGS
| L o | ELEV. 1610.38 SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.
——q— ==t | % 5. IF REQUIRED, PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS
! ‘ | ! N NECESSARY DURING MAINTENANCE CLEANING.
| ‘ | 6. CDS STRUCTURE SHALL BE PRECAST CONCRETE CONFORMING TO ASTM G-478 AND AASHTO LOAD FACTOR DESIGN METHOD.
SEPARATION " | __ L _______ e ]
SCREEN T T —— VG HYDRAULIC . INSTALLATION NOTES
————————————— TH T GLEAR PLATE N A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL
| | =Y BE SPECIFIED BY ENGINEER OF RECORD.
| g B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE CDS MANHOLE
| < | STRUCTURE.
: SUMP N C. CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS AND ASSEMBLE STRUCTURE.
| | D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT INLET AND OUTLET PIPE(S). MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.
| | ALL PIPE CENTERLINES TO MATCH PIPE OPENING CENTERLINES.
b E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT
\ MINIMUM. IT IS SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.
Ui/ OUTSIDE BOTTOM
' ELEV. 1605.23 STRUGTURE WEIGHT
10D APPROXIMATE HEAVIEST PICK = 6000 LBS. CONTECH
STRUCTURE IS DELIVERED IN 4 PIECES PROPOSAL
ELEVATION VIEW DRAWING

MAX FOOTPRINT = 4.83'0

RVRSD
LAYOUT 1E

of the design. CONTECH

luati

provided as a service to the project owner, engineer and

Goniractor by CONTECH Construction Produts Inc. or

one of its affiiated companies ("CONTECH). Neither
for

accepts no liabllity for designs based on missing,

incomplete or inaccurate information supplied by others.

this drawing, nor any part thereof, may be used,

reproduced or modified in any manner without the prior
written consent of CONTECH. Failure to comply is
If discrepancies between the supplied information upon
which the drawing is based and actual field conditions
are encountered as site work progresses, these
discrepancies must be reported to CONTECH

The design and information shown on this drawing is
disclaims any liability or responsibility for such use.
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=>

30"@ FRAME AND
COVER

=>

MATERIAL LIST (PROVIDED BY CONTECH)

PVC HYDRAULIC
SHEAR PLATE

PLAN VIEW FOR PIPE ORIENTATION
TOP SLAB NOT SHOWN

SITE DESIGN DATA

COUNT | DESCRIPTION INSTALLED BY WATER QUALITY FLOW
RATE 0.53 CFS
1 2015-5 CONCENTRIC FIBERGLASS INSERT CONTECH
2015, 4700 micron, 2.17' O.D. x 1.67' SCREEN, GREEN PEAK FLOW RATE OFFLINE
1 FLANGE UP CONTECH
1 20, 30, 40 SERIES HARDWARE KIT CONTECH RETURN PERIOD OF
PEAK FLOW OFFLINE
1 20 SERIES PVC HYDRAULIC SHEAR PLATE* CONTECH
1 SEALANT FOR JOINTS CONTRACTOR
1 30"@ X 4" FRAME AND COVER, EJ #41600483, OR EQUIV. CONTRACTOR

ELEV. 1604.85

INLET 1 OUTLET 1
5@ 1.D.
6.00'0 O.D.
INTERNALS NOT SHOWN
CONTRACTOR TO GROUT e
TO FINISHED GRADE B
RIM ELEV. 1612.86+/-
2N
T T TOP OF STRUCTURE
r————— L IT\ ELEV. 1612.21
FIBERGLASS T i
SEPARATION I I
CYLINDER AND INLET \ , ,
| |
\/—L\\— —————————— -+ NS
| N [N)
| N | o
| | n | |
| | I | |
' o '
| = |
) INLET 1 | g \ | OUTLET 1
. 12" HDPE [ o | ‘ | 12"@ HDPE
(160 OPENING) i . Eq— (160 OPENING)
| - | INLET 1 INVERT
| IR SR o
N JH Av4

[ toss—h T I OUTLET 1 INVERT
R N I R | 5 ELEV. 1604.65
| \ | ~
)L/d‘ | _: )
SEPARATION __— == e .
SCREEN “H-——-‘————’-—— + 3
BN .L 1'_9"J‘ I [N__ PVCHYDRAULIC |
o |
L SUMP | SHEAR PLATE
\_* ___________ ]
BT OUTSIDE BOTTOM
ELEV. 1599.38
6-0'0

ELEVATION VIEW

* SEE HYDRAULIC SHEAR PLATE DETAIL

GENERAL NOTES

1.
2.

3.

4,

5.

6.

CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHT, PLEASE CONTACT YOUR CONTECH
ENGINEERED SOLUTIONS LLC REPRESENTATIVE. www.ContechES.com

CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS
DRAWING. CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.

STRUCTURE SHALL MEET AASHTO HS-20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 2, AND GROUNDWATER ELEVATION AT, OR
BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION. CASTINGS
SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

IF REQUIRED, PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS
NECESSARY DURING MAINTENANCE CLEANING.

CDS STRUCTURE SHALL BE PRECAST CONCRETE CONFORMING TO ASTM C-478 AND AASHTO LOAD FACTOR DESIGN METHOD.

INSTALLATION NOTES

A

ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL
BE SPECIFIED BY ENGINEER OF RECORD.

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

CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS AND ASSEMBLE STRUCTURE.

CONTRACTOR TO PROVIDE, INSTALL, AND GROUT INLET AND OUTLET PIPE(S). MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.
ALL PIPE CENTERLINES TO MATCH PIPE OPENING CENTERLINES.

CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT
MINIMUM. IT IS SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

STRUCTURE WEIGHT

APPROXIMATE HEAVIEST PICK = 10500 LBS.
STRUCTURE IS DELIVERED IN 4 PIECES

MAX FOOTPRINT = 6.00'0

CONTECH

PROPOSAL

DRAWING RVRSD

LAYOUT 1E

of the design. CONTECH

luati

provided as a service to the project owner, engineer and

Goniractor by CONTECH Construction Produts Inc. or

one of its affiiated companies ("CONTECH). Neither
for

accepts no liabllity for designs based on missing,

incomplete or inaccurate information supplied by others.

this drawing, nor any part thereof, may be used,

reproduced or modified in any manner without the prior
written consent of CONTECH. Failure to comply is
If discrepancies between the supplied information upon
which the drawing is based and actual field conditions
are encountered as site work progresses, these
discrepancies must be reported to CONTECH

The design and information shown on this drawing is
disclaims any liability or responsibility for such use.
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=>

INLET 1

CONTRACTOR TO GROUT

30"@ FRAME AND
COVER

=>

PVC HYDRAULIC
SHEAR PLATE

PLAN VIEW FOR PIPE ORIENTATION
TOP SLAB NOT SHOWN

MATERIAL LIST (PROVIDED BY CONTECH) SITE DESIGN DATA

FIBERGLASS

SEPARATION
CYLINDER AND INLET \

INLET 1

12"@ HDPE _
(16"® OPENING) \E

COUNT | DESCRIPTION INSTALLED BY WATER QUALITY FLOW
RATE 0.82 CFS
1 2020-5 CONCENTRIC FIBERGLASS INSERT CONTECH
2020, 4700 micron, 2.17' O.D. x 2.25' SCREEN, GREEN PEAK FLOW RATE OFFLINE
1 FLANGE UP CONTECH
1 20, 30, 40 SERIES HARDWARE KIT CONTECH RETURN PERIOD OF
PEAK FLOW OFFLINE
1 20 SERIES PVC HYDRAULIC SHEAR PLATE* CONTECH
1 SEALANT FOR JOINTS CONTRACTOR
1 30"@ X 4" FRAME AND COVER, EJ #41600483, OR EQUIV. CONTRACTOR

SEPARATION _/

SCREEN

OUTLET 1
5@ 1.D.
6.00% O.D.
INTERNALS NOT SHOWN
&
e}
TO FINISHED GRADE
RIM ELEV. 1621.21+/-
N NIINT
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& SUMP ! SHEAR PLATE
\_* ___________ ]
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ELEV. 1606.19
6'0'0

ELEVATION VIEW

* SEE HYDRAULIC SHEAR PLATE DETAIL

GENERAL NOTES

1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

2. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHT, PLEASE CONTACT YOUR CONTECH
ENGINEERED SOLUTIONS LLC REPRESENTATIVE. www.ContechES.com

3. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS
DRAWING. CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.

4. STRUCTURE SHALL MEET AASHTO HS-20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 2, AND GROUNDWATER ELEVATION AT, OR
BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION. CASTINGS
SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

5. IF REQUIRED, PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS
NECESSARY DURING MAINTENANCE CLEANING.

6. CDS STRUCTURE SHALL BE PRECAST CONCRETE CONFORMING TO ASTM C-478 AND AASHTO LOAD FACTOR DESIGN METHOD.

INSTALLATION NOTES

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

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

C. CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS AND ASSEMBLE STRUCTURE.

D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT INLET AND OUTLET PIPE(S). MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.
ALL PIPE CENTERLINES TO MATCH PIPE OPENING CENTERLINES.

E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT
MINIMUM. IT IS SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

STRUCTURE WEIGHT
APPROXIMATE HEAVIEST PICK = 10500 LBS.

of the design. CONTECH

luati

provided as a service to the project owner, engineer and

Goniractor by CONTECH Construction Produts Inc. or

one of its affiiated companies ("CONTECH). Neither
for

accepts no liabllity for designs based on missing,

incomplete or inaccurate information supplied by others.

this drawing, nor any part thereof, may be used,

reproduced or modified in any manner without the prior
written consent of CONTECH. Failure to comply is
If discrepancies between the supplied information upon
which the drawing is based and actual field conditions
are encountered as site work progresses, these
discrepancies must be reported to CONTECH

The design and information shown on this drawing is
disclaims any liability or responsibility for such use.

BY

REVISION DESCRIPTION

DATE

MARK

CDS2020-5-C - 839714-045
LOCUST GATEWAY LOGISTICS CENTER
RIALTO, CA
SITE DESIGNATION: CDS 5

800-561-1271 FAX

12901 SE 97th Avenue, Clackamas, OR 97015
503-240-3393
FOR PATENT INFORMATION, GO TO www.ContechES com/IP

800-548-4667

www.ContechES.com

|CASNTECH
e~
ENGINEERED SOLUTIONS LLC

02/24/25
DESIGNED: DRAWN:
BCH AWW
CHECKED: APPROVED:
BCH BCH
PROJECT No.: | SEQUENCE No
839714 045

CONTECH
STRUCTURE IS DELIVERED IN 4 PIECES PROPOSAL
MAX FOOTPRINT = 6.00'0 DRAWING RVRSD

LAYOUT 1E

SHEET:

1 o 1




\QUIKRETE.NET\CONTECH\MERLIN\PROJECT\ACTIVE\839700\8397141839714-50-CDS\DRAWINGS\839714-50-CDS2015-4-C-CONFAB.DWG 2/24/2025 3:39 PM

30" FRAME AND
COVER

INLET 1 OUTLET 1
4830 0.D.
INTERNALS NOT SHOWN
CONTRACTOR TO GROUT
TO FINISHED GRADE \
I | 2NN
[ ] 1
| |
| | 5
r-———- e h
Ll L\
| |
I I
| |
| |
| |
| |
| |
FIBERGLASS [ | .
SEPARATION —_[ /t———————————=—~~ -:-\\ X
CYLINDER AND INLET N
| | t
|\— |
|
|
|
|
|
|
|
[ OUTLET 1
INLET 1 I 12"% HDPE
12"% HDPE |E = (16"% OPENING)
(16"% OPENING)
|
|
F
[
I =
' &
| &
|
| |
SEPARATION _ 1 | _ L ____ L
SCREEN I' T e s \4,\,\ .
N ok —__ ~__ PVCHYDRAULIC NS
} SHEAR PLATE Ny
I T e
: ¥
| SUMP & !
| |
|

RIM ELEV. 1621.2+/-

TOP OF STRUCTURE
ELEV. 1620.44

INLET 1 INVERT
ELEV. 1613.12
OUFETHNVERT—
ELEV. 1612.92

4-10"Q

ELEVATION VIEW

OUTSIDE BOTTOM
ELEV. 1607.77

MATERIAL LIST (PROVIDED BY CONTECH)

PVC HYDRAULIC
SHEAR PLATE

PLAN VIEW FOR PIPE ORIENTATION
TOP SLAB NOT SHOWN

SITE DESIGN DATA

COUNT | DESCRIPTION INSTALLED BY WATER QUALITY FLOW
RATE 0.51 CFS
1 2015-4 CONCENTRIC FIBERGLASS INSERT CONTECH
2015, 4700 micron, 2.17' O.D. x 1.67' SCREEN, GREEN PEAK FLOW RATE OFFLINE
1 FLANGE UP CONTECH
1 20, 30, 40 SERIES HARDWARE KIT CONTECH RETURN PERIOD OF
PEAK FLOW OFFLINE
1 20 SERIES PVC HYDRAULIC SHEAR PLATE* CONTECH
1 SEALANT FOR JOINTS CONTRACTOR
1 30"@ X 4" FRAME AND COVER, EJ #41600483, OR EQUIV. CONTRACTOR

* SEE HYDRAULIC SHEAR PLATE DETAIL

GENERAL NOTES

1.
2.

3.

4,

5.

6.

CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHT, PLEASE CONTACT YOUR CONTECH
ENGINEERED SOLUTIONS LLC REPRESENTATIVE. www.ContechES.com

CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS
DRAWING. CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.

STRUCTURE SHALL MEET AASHTO HS-20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 2, AND GROUNDWATER ELEVATION AT, OR
BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION. CASTINGS
SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

IF REQUIRED, PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS
NECESSARY DURING MAINTENANCE CLEANING.

CDS STRUCTURE SHALL BE PRECAST CONCRETE CONFORMING TO ASTM C-478 AND AASHTO LOAD FACTOR DESIGN METHOD.

INSTALLATION NOTES

A

ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL
BE SPECIFIED BY ENGINEER OF RECORD.

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

CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS AND ASSEMBLE STRUCTURE.

CONTRACTOR TO PROVIDE, INSTALL, AND GROUT INLET AND OUTLET PIPE(S). MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.
ALL PIPE CENTERLINES TO MATCH PIPE OPENING CENTERLINES.

CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT
MINIMUM. IT IS SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

STRUCTURE WEIGHT

APPROXIMATE HEAVIEST PICK = 7000 LBS.
STRUCTURE IS DELIVERED IN 4 PIECES

MAX FOOTPRINT = 4.83'0

CONTECH

PROPOSAL

DRAWING RVRSD

LAYOUT 1E

provided as a service to the project owner, engineer and

contractor by CONTECH Construction Products Inc. or
one of its affiliated companies ("CONTECH"). Neither

this drawing, nor any part thereof, may be used,

reproduced or modified in any manner without the prior
written consent of CONTECH. Failure to comply is

The design and information shown on this drawing is

disclaims any liability or responsibility for such use.

of the design. CONTECH

are encountered as site work progresses, these
discrepancies must be reported to CONTECH
immediately for luat

accepts no liabllity for designs based on missing,
incomplete or inaccurate information supplied by others.

If discrepancies between the supplied information upon
which the drawing is based and actual field conditions
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INLET 1

CONTRACTOR TO GROUT

FIBERGLASS
SEPARATION
CYLINDER AND INLET

INLET 1

30"@ FRAME AND
COVER

=>

PVC HYDRAULIC
SHEAR PLATE

PLAN VIEW FOR PIPE ORIENTATION
TOP SLAB NOT SHOWN

MATERIAL LIST (PROVIDED BY CONTECH) SITE DESIGN DATA

COUNT | DESCRIPTION INSTALLED BY WATER QUALITY FLOW
RATE 1.01 CFS
1 2020-5 CONCENTRIC FIBERGLASS INSERT CONTECH
2020, 4700 micron, 2.17' O.D. x 2.25' SCREEN, GREEN PEAK FLOW RATE OFFLINE
1 FLANGE UP CONTECH
1 20, 30, 40 SERIES HARDWARE KIT CONTECH RETURN PERIOD OF
PEAK FLOW OFFLINE
1 20 SERIES PVC HYDRAULIC SHEAR PLATE* CONTECH
1 SEALANT FOR JOINTS CONTRACTOR
1 30"@ X 4" FRAME AND COVER, EJ #41600483, OR EQUIV. CONTRACTOR
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\_* ___________ ]
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ELEV. 1603.13

* SEE HYDRAULIC SHEAR PLATE DETAIL

GENERAL NOTES

1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

2. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHT, PLEASE CONTACT YOUR CONTECH
ENGINEERED SOLUTIONS LLC REPRESENTATIVE. www.ContechES.com

3. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS
DRAWING. CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.

4. STRUCTURE SHALL MEET AASHTO HS-20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 2, AND GROUNDWATER ELEVATION AT, OR
BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION. CASTINGS
SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

5. IF REQUIRED, PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS
NECESSARY DURING MAINTENANCE CLEANING.

6. CDS STRUCTURE SHALL BE PRECAST CONCRETE CONFORMING TO ASTM C-478 AND AASHTO LOAD FACTOR DESIGN METHOD.

INSTALLATION NOTES

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

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

C. CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS AND ASSEMBLE STRUCTURE.

D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT INLET AND OUTLET PIPE(S). MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.
ALL PIPE CENTERLINES TO MATCH PIPE OPENING CENTERLINES.

E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT
MINIMUM. IT IS SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

STRUCTURE WEIGHT
APPROXIMATE HEAVIEST PICK = 10500 LBS.
STRUCTURE IS DELIVERED IN 4 PIECES

CONTECH

PROPOSAL

MAX FOOTPRINT = 6.00'0 DRAWING

provided as a service to the project owner, engineer and

contractor by CONTECH Construction Products Inc. or
one of its affiliated companies ("CONTECH"). Neither

this drawing, nor any part thereof, may be used,

reproduced or modified in any manner without the prior
written consent of CONTECH. Failure to comply is

The design and information shown on this drawing is

disclaims any liability or responsibility for such use.

of the design. CONTECH

are encountered as site work progresses, these
discrepancies must be reported to CONTECH
immediately for luat

accepts no liabllity for designs based on missing,
incomplete or inaccurate information supplied by others.

If discrepancies between the supplied information upon
which the drawing is based and actual field conditions
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TECHNICAL GUIDANCE DOCUMENT APPENDICES

DMA 1

Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

Assigned Factor Product (p)
Factor Category Factor Description Weight (w) | Value (v) Pp=wWXV
Soil assessment methods 0.25 1 0.25
Predominant soil texture 0.25 1 0.25
A Suitability Site soil variability 0.25 1 0.25
Assessment Depth to groundwater / impervious
P g P 0.25 1 0.25
layer
Suitability Assessment Safety Factor, S, = 2p 1
Tributary area size 0.25 3 0.75
Levgl of pretreatment/ expected 0.25 3 0.75
sediment loads
B | Design Redundancy 0.25 2 0.5
Compaction during construction 0.25 1 0.25
Design Safety Factor, Sg = 2p 2.25
Combined Safety Factor, Stor= SaXx Sg 2.25
Measured Infiltration Rate, inch/hr, Ky 175
(corrected for test-specific bias)
Design Infiltration Rate, in/hr, Kpegign = Stot X K 7.78
Supporting Data
Briefly describe infiltration test and provide reference to test forms:
Per the infiltration study conducted by Southern California Geotechnical dated
June 26, 2023, the Double Ring Infiltrometer method was performed at four
locations within the subject site. Results of infiltration testing demonstrated that a
measured rate of 17.5 inches/hour should be used for below-grade systems. As
shown above, a factor of safety was calculated in order to provide a more
conservative estimate due to site variability.
For more details regarding infiltration testing, refer to Appendix E.

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum

combined adjustment factor shall not exceed 9.0.

VII-35
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TECHNICAL GUIDANCE DOCUMENT APPENDICES

DMA 2

Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

Assigned Factor Product (p)

Factor Category Factor Description Weight (w) | Value (v) pP=WXV

Soil assessment methods 0.25 2 05

Predominant soil texture 0.25 1 0.25
A Suitability Site soil variability 0.25 1 0.25

Assessment Depth to groundwater / impervious
p 9 P 0.25 1 0.25

layer

Suitability Assessment Safety Factor, S, = Zp 1.25

Tributary area size 0.25 3 0.75

Level of pretreatment/ expected

sediment loads 0.25 3 0.75
B Design Redundancy 0.25 2 0.5

Compaction during construction 0.25 1 0.25

Design Safety Factor, Sg = 2p 2.25
Combined Safety Factor, Stor= SaXx Sg 2.81
Measured Infiltration Rate, inch/hr, Ky, 175
(corrected for test-specific bias) '
Design Infiltration Rate, in/hr, Kpesign = Stor X Ku 6.22
Supporting Data
Briefly describe infiltration test and provide reference to test forms:
Per the infiltration study conducted by Southern California Geotechnical dated
June 26, 2023, the Double Ring Infiltrometer method was performed at four
locations within the subject site. Results of infiltration testing demonstrated that a
measured rate of 17.5 inches/hour should be used for below-grade systems. As
shown above, a factor of safety was calculated in order to provide a more
conservative estimate due to site variability. Note that a factor of 2 was applied
to the "soil assessment methods" category due to proximity of infiltration testing.
For more details regarding infiltration testing, refer to Appendix E.

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum

combined adjustment factor shall not exceed 9.0.
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TECHNICAL GUIDANCE DOCUMENT APPENDICES

DMA 3

Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

Assigned Factor Product (p)
Factor Category Factor Description Weight (w) | Value (v) pP=WXV
Soil assessment methods 0.25 2 0.5
Predominant soil texture 0.25 1 0.25
A Suitability Site soil variability 0.25 1 0.25
Assessment Depth to groundwater / impervious
layer
Suitability Assessment Safety Factor, S, = 2p 1.25
Tributary area size 0.25 3 0.75
Levgl of pretreatment/ expected 0.25 3 0.75
sediment loads
B Design Redundancy 0.25 2 0.5
Compaction during construction 0.25 1 0.25
Design Safety Factor, Sg = Zp 2.25
Combined Safety Factor, Stor= SaXx Sg 2.8
Measured Infiltration Rate, inch/hr, Ky, 17.5
(corrected for test-specific bias)
Design Infiltration Rate, in/hr, Kpgsien = Stot X Ku 6.22

Supporting Data

Briefly describe infiltration test and provide reference to test forms:

Per the infiltration study conducted by Southern California Geotechnical dated
June 26, 2023, the Double Ring Infiltrometer method was performed at four
locations within the subject site. Results of infiltration testing demonstrated that a
measured rate of 17.5 inches/hour should be used for below-grade systems. As
shown above, a factor of safety was calculated in order to provide a more
conservative estimate due to site variability. Note that a factor of 2 was applied
to the "soil assessment methods" category due to proximity of infiltration testing.
For more details regarding infiltration testing, refer to Appendix E.

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum
combined adjustment factor shall not exceed 9.0.
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TECHNICAL GUIDANCE DOCUMENT APPENDICES

DMA 4

Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

Assigned Factor Product (p)
Factor Category Factor Description Weight (w) | Value (v) pP=WXV
Soil assessment methods 0.25 2 0.5
Predominant soil texture 0.25 1 0.25
A Suitability Site soil variability 0.25 1 0.25
Assessment Depth to groundwater / impervious
layer
Suitability Assessment Safety Factor, S, = 2p 1.25
Tributary area size 0.25 3 0.75
Levgl of pretreatment/ expected 0.25 3 0.75
sediment loads
B | Design Redundancy 0.25 2 0.5
Compaction during construction 0.25 1 0.25
Design Safety Factor, Sg = Zp 2.25
Combined Safety Factor, Stor= SaXx Sg 2.8
Measured Infiltration Rate, inch/hr, Ky, 175
(corrected for test-specific bias) '
Design Infiltration Rate, in/hr, Kpesien = Stot X Ku 6.22
Supporting Data
Briefly describe infiltration test and provide reference to test forms:
Per the infiltration study conducted by Southern California Geotechnical dated
June 26, 2023, the Double Ring Infiltrometer method was performed at four
locations within the subject site. Results of infiltration testing demonstrated that a
measured rate of 17.5 inches/hour should be used for below-grade systems. As
shown above, a factor of safety was calculated in order to provide a more
conservative estimate due to site variability. Note that a factor of 2 was applied
to the "soil assessment methods" category due to proximity of infiltration testing.
For more details regarding infiltration testing, refer to Appendix E.

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum

combined adjustment factor shall not exceed 9.0.
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In urban and suburban areas, much
of the land surface is covered

by buildings and pavement, which
do not allow rain and snowmelt

to soak into the ground. Instead,
most developed areas rely on storm
drains to carry large amounts of
runoff from roofs and paved areas to
nearby waterways. The stormwater
runoff carries pollutants such as oil,
dirt, chemicals, and lawn fertilizers
directly to streams and rivers, where
they seriously harm water quality.
To protect surface water quality and
groundwater resources, development
should be designed and built to

minimize increases in runoff.

How Urbanized Areas
Affect Water Quality

Increased Runoff

The porous and varied terrain of
natural landscapes like forests,
wetlands, and grasslands traps
rainwater and snowmelt and allows
them to filter slowly into the ground.
In contrast, impervious (nonporous)
surfaces like roads, parking lots, and
rooftops prevent rain and snowmelt
from infiltrating, or soaking, into

the ground. Most of the rainfall

40% evapotranspiration

10%
runoff

25% shallow
infiltration

25% deep
infiltration

Natural Ground Cover

Protecting Water Quality
URBAN RUNOFF

The most recent National Water Quality Inventory reports that runoff
from urbanized areas is the leading source of water quality impairments
to surveyed estuaries and the third-largest source of impairments to

surveyed lakes.

Did you know that because of impervious surfaces like pave-
ment and rooftops, a typical city block generates more than
5 times more runoff than a woodland area of the same size?

and snowmelt remains above the
surface, where it runs off rapidly in
unnaturally large amounts.

Storm sewer systems concentrate
runoff into smooth, straight
conduits. This runoff gathers speed
and erosional power as it travels
underground. When this runoff
leaves the storm drains and empties
into a stream, its excessive volume
and power blast out streambanks,
damaging streamside vegetation and
wiping out aquatic habitat. These
increased storm flows carry sediment
loads from construction sites and
other denuded surfaces and eroded
streambanks. They often carry
higher water temperatures from
streets, roof tops, and parking lots,
which are harmful to the health and
reproduction of aquatic life.

30% evapotranspiration

10% shallow
infiltration

5% deep
infiltration

75%-100% Impervious Cover

Relationship berween impervious cover and surface runoff. Impervions cover in a watershed results in increased

surface ruunoff. As little as 10 percent impervious cover in a watershed can result in stream degradation.

The loss of infiltration from
urbanization may also cause profound
groundwater changes. Although
urbanization leads to great increases
in flooding during and immediately
after wet weather, in many instances
it results in lower stream flows
during dry weather. Many native fish
and other aquatic life cannot survive
when these conditions prevail.

Increased Pollutant Loads

Urbanization increases the variety
and amount of pollutants carried
into streams, rivers, and lakes. The
pollutants include:

* Sediment

* Oil, grease, and toxic chemicals
from motor vehicles

e Pesticides and nutrients from
lawns and gardens

* Viruses, bacteria, and nutrients
from pet waste and failing septic
systems

¢ Road salts

* Heavy metals from roof shingles,
motor vehicles, and other sources

* Thermal pollution from dark
impervious surfaces such as streets
and rooftops

These pollutants can harm fish and
wildlife populations, kill native
vegetation, foul drinking water
supplies, and make recreational areas
unsafe and unpleasant.



Managing Urban Runoff
What Homeowners Can Do

To decrease polluted runoff from

paved surfaces, households can develop
alternatives to areas traditionally covered
by impervious surfaces. Porous pavement
materials are available for driveways and
sidewalks, and native vegetation and mulch
can replace high maintenance grass lawns.
Homeowners can use fertilizers sparingly
and sweep driveways, sidewalks, and roads
instead of using a hose. Instead of disposing
of yard waste, they can use the materials to
start a compost pile. And homeowners can
learn to use Integrated Pest Management
(IPM) to reduce dependence on harmful

pesticides.

In addition, households can prevent
polluted runoff by picking up after pets and
using, storing, and disposing of chemicals
properly. Drivers should check their cars

for leaks and recycle their motor oil and
antifreeze when these fluids are changed.
Drivers can also avoid impacts from car
wash runoff (e.g., detergents, grime, etc.) by
using car wash facilities that do not generate
runoff. Households served by septic systems
should have them professionally inspected

and pumped every 3 to 5 years. They should
also practice water conservation measures to
extend the life of their septic systems.

Controlling Impacts from New
Development

Developers and city planners should
attempt to control the volume of runoff
from new development by using low
impact development, structural controls,
and pollution prevention strategies. Low
impact development includes measures that
conserve natural areas (particularly sensitive
hydrologic areas like riparian buffers and
infiltrable soils); reduce development
impacts; and reduce site runoff rates by
maximizing surface roughness, infiltration
opportunities, and flow paths.

Controlling Impacts from
Existing Development

Controlling runoff from existing urban
areas is often more costly than controlling
runoff from new developments. Economic
efficiencies are often realized through
approaches that target “hot spots” of
runoff pollution or have multiple benefits,
such as high-efficiency street sweeping
(which addresses aesthetics, road safety,

Related Publications

Turn Your Home into a Stormwater Pollution Solution!

Www.epa.gov/nps

Low Impact Development Center

and water quality). Urban planners and
others responsible for managing urban

and suburban areas can first identify and
implement pollution prevention strategies
and examine source control opportunities.
They should seek out priority pollutant
reduction opportunities, then protect
natural areas that help control runoff, and
finally begin ecological restoration and
retrofit activities to clean up degraded water
bodies. Local governments are encouraged
to take lead roles in public education

efforts through public signage, storm drain
marking, pollution prevention outreach
campaigns, and partnerships with citizen
groups and businesses. Citizens can help
prioritize the clean-up strategies, volunteer
to become involved in restoration efforts,
and mark storm drains with approved “don’t
dump” messages.

www.lowimpactdevelopment.org

This web site links to an EPA homeowner’s guide to healthy
habits for clean water that provides tips for better vehicle and
garage care, lawn and garden techniques, home improvement, pet
care, and more.

National Management Measures to Control Nonpoint Source
Pollution from Urban Areas
www.epa.gov/owow/nps/urbanmm

This technical guidance and reference document is useful to local,
state, and tribal managers in implementing management programs
tor polluted runoff. Contains information on the best available,
economically achievable means of reducing pollution of surface
waters and groundwater from urban areas.

Onsite Wastewater Treatment System Resources
www.epa.gov/owm/onsite

This web site contains the latest brochures and other resources
from EPA for managing onsite wastewater treatment systems
(OWTS) such as conventional septic systems and alternative
decentralized systems. These resources provide basic information
to help individual homeowners, as well as detailed, up-to-date
technical guidance of interest to local and state health
departments.

This center provides information on protecting the environment
and water resources through integrated site design techniques that
are intended to replicate preexisting hydrologic site conditions.

Stormwater Manager’s Resource Center (SMRC)
www.stormwatercenter.net

Created and maintained by the Center for Watershed Protection,
this resource center is designed specifically for stormwater
practitioners, local government officials, and others that need
technical assistance on stormwater management issues.

Strategies: Community Responses to Runoff Pollution
www.nrdc.org/water/pollution/storm/stoinx.asp

The Natural Resources Defense Council developed this inter-
active web document to explore some of the most effective
strategies that communities are using around the nation to
control urban runoff pollution. The document is also available in
print form and as an interactive CD-ROM.

For More Information
U.S. Environmental Protection Agency
Nonpoint Source Control Branch (4503T)
1200 Pennsylvania Avenue, NW
Washington, DC 20460

www.epa.gov/nps

February 2003



Pollution Pievention

Important Phone Numbers

San Bernardino County Flood Control
(909) 387-8112

County of San Bernardino
(909) 387-8109

City of Big Bear Lake
(909) 866-5831

City of Chino (909) 591-9850
City of Chino Hills (909) 364-2722
City of Colton (909) 370-6128
City of Fontana (909) 350-6772

City of Grand Terrace
(909) 824-6671 x 226

City of Highland (909) 864-8732 x 230

City of Loma Linda (909) 799-4405 21
City of Montclair (909) 625-9470 'g & §§
City of Ontario (909) 395-2025 SETS
City of Rancho Cucamonga gE &5

(909) 477-2740 x 4063 Ex Og

City of Redlands (909) 798-7655 E § = g
City of Rialto (909) 421-4921 2 E E ,_%’
City of San Bernardino (909) 384-5154 g g S5

City of Upland (909) 931-4370
s City of Yucaipa (909) 797-2489 x 243




To reduce the amount of pollutants reaching our
storm drain system, which leads to the Santa Ana
River and Pacific Ocean, the San Bernardino
County Stormwater Program has developed Best
Management Practices (BMPs) for Industrial and
Commercial Facilities. City and County ordinances
require that businesses comply with these BMPs,
where applicable, to protect local water quality.
Local cities and the County are required to veri
implementation of these BMPs by performing
regular facility inspections.

1

Prevention

Prehibited Discharges

» Discontinue all non-stormwater discharges to the
storm drain system. It is prohibited to discharge
any chemicals, wastes or wastewater into the gutter,
street or storm drain.

Qutdoor Storage

o |nstall covers and secondary containment areas for
all hazardous materials and wastes stored outdoors
in accordance with County and/or City standards.

» Keep all temporary waste containers covered, except
when in direct use.

» Sweep outdoor areas instead of using a hose or
pressure washer.

Qutdoor Processes

= Move all process operations including vehicle and
equipment maintenance inside of the building or into
a covered and contained area.

= Wash equipment and vehicles in a contained and
covered wash bay which is closed-loop or connected to
a clarifier sized to city standards, then discharged to
a sanitary sewer or take them to a commercial car wash.

Spills and Clean Ups

» Clean up spills immediately when they oceur, using

dry clean up methods such as absorbent

materials and followed by proper disposal
of materials.

« Always have a spill kit available near
chemical loading dock doars, vehicle
maintenance and fueling areas.

your B ency Plan

OUl D!

Industrial and
Commercial Facilities

= Report all prohibited discharges and non-
implementation of BMPs to your local Stormwater
Coordinator either at (800) GLEANUP or as listed at
www.sbeounty.gov/stormwater.

= Report hazardous materials spills to (800) 33 TOXIC
and your local Fire Department Hazmat Team at 911.

Training

Train employees in spill response procedures and
prohibited discharges to the storm drain system, as
prescribed in your local Stormwater Ordinance and
in applicable Best Management Practices available
at www.cabmphandbooks.com and

www. sbcounty.gov/stormwater.

Permitting

Stormwater discharges associated with specific
categories of commercial and industrial facilities are
regulated by the State Water Resources Control Board
(SWRCB) through an Industrial Storm Water General
Permit. A copy of the General Permit and application
forms are available at:
www.waterboards.ca.gov/stormwtr/industrial.html

To report illegal dumping or for more information on
stormwater pollution prevention, call:

1 (800) CLEANUP

or visit our websites at:
www.sbcounty.gov/stormwater
www.1800cleanup.org




Prevencion de Gontaminacion

SISTEMA DE DRENAIE
Niimeros de Telefono Importantes

San Bernardino County Flood Control
(909) 387-8112

County of San Bernardino
(909) 387-8109

City of Big Bear Lake
(909) 866-5831

City of China (909) 591-9850
City of Chino Hills (909) 364-2722
City of Colton (909) 370-6128
City of Fontana (909) 350-6772

City of Grand Terrace
(909) 824-6671 x 226

City of Highland (909) 864-8732 x 230

City of Loma Linda (909) 799-4405 23
City of Montelair (309) 625-9470 £ 52
City of Ontario (309) 395-2025 SE°%
City of Rancho Cucamonga gL &5

(909) 477-2740 x 4063 B o9

City of Redlands (309) 798-7655 ES £2
City of Rialto (909) 421-4921 a E 25
City of San Bernardino (909) 384-5154 § 285

City of Upland (909) 931-4370
e City of Yucaipa (909) 797-2489 x 243




AI- SISTEMA IIE DRENAJE

Paramdumrlaeanhdaddecoﬂtanmantesqwalmmn Desagtles Prohibidos
nuestro sistema de aguas pluwales las cuales » Descontintie todo desagile de aguas no pluviales al
desembocan en el Rio Santa Anag Océano Pacifico, sistema de drenaje de aguas pluviales. Esta prohibido
el Programa del Condado de San Bernandino ha descargar cualquier sustancia quimica, residuo o agua
desarrollado las pautas de Mejores Précticas de residual a los drenajes de la cuneta, de la calle o de
Msagle;o (BMP; poarl Sus srgialéajen nllglég) péatra aguas pluviales.
instalaciones industriales y comerciales. Los decretos
de la ciudad y del condado establecen que todas las “’:‘“""""‘:.""““' ;r"" l:‘“’ s :
empresas deben de cumplir con estas BMPs, cuando stale cubjeftasy.areas da retencion secundarias paratodas
corresponda, para proteger la calidad del agua local. los materiales peligrosos y residucs almacenados al aire
Las ciudades locales y el condado tienen la obligacion libre, estas instalaciones deberdn de cumplir con los
de verificar la implementacion de estas BMPs al llevar estandares establecidos por el condado y/o fa ciudad.
acabo inspecciones regulares Mar}tenga todos los recipientes temporales de resi c_luos
en sus instalaciones. cubiertos, con la excepcion de cuando se estén utilizando
directamente.
* Barra todas [as areas al aire libre en lugar de usar una
manguera o un equipo de limpieza con agua a alta presién.

. Procesos al Aire Libre

= Reubique todos los procesos u operaciones, incluyendo el
mantenimiento de vehiculos y equipo, dentro de un edificio
en una rea cubierta e independiente.

Lave el equipo y los vehicules en una fosa de lavado
independiente que tenga un anillo cerrado o bien, esté

! conectada a un clarificador del tamafio de los estandares

I municipales, luego elimine los residuos en un drenaje
[
|
\

sanitario o llévelos a un lavador de carros comercial.

Derrames y Limpieza

» Limpie los derrames inmediatamente, utilice métodos de

limpieza en seco como son el uso de materiales

absorbentes y elimine estos materiales de la

manera adecuada.

« Siempre tenga a la mano un estuche para
derrames cerca de las puertas de los muelles
de carga de sustanclas quurmcas en las

Instalaciones Industriales
y Comerciales

Condado marcando al (909) 386-8401.

= Reporte todos los desagiies prohibidos y cualquier punto
no implementado de las BMPs a su coordinador local de
Aguas Pluviales llamando al (800) CLEANUP o como se
indica en el enlace www.sbcounty.gov/stormwater.

= Reporte cualquier derrame peligroso al (800) 33 TOXIC y
al equipo Hazmat de su departamento local de bomberos
marcando al 911,

Capacite 2 los empleados sobre los procedimientos de respuesta
ante un derrame y los desagiies prohibidos al sistema de
aguas pluviales, como lo indica el decreto local de aguas
pluviales de Mejores Précticas de Manejo (BMPs) disponibles
en el sitio www.cabmphandbooks.com y
www.sbcounty.gov/stormwater.

Autoridad Competente

Los desagiies de aguas pluviales relacionados con categorias
especificas de instalaciones comerciales e industriales estan
regulados por la Junta Estatal de Control de Recursos Acudticos
(State Water Resources Control Board, SWRCB) a través de
un permiso industrial general de aguas pluviales. Para obtener
una copia de este permiso general y una solicitud, visite el
sitio: www.waterboards.ca.gov/stormwtr/findustrial.html

Para reportar el desagiie de residuos ilegales o para
obtener informacion adicional sobre la prevencion de
contaminacidn a las aguas pluviales, llame a:

1 (800) CLEANUP

0 visite nuestro sitio;
www.sbcounty.gov/stormwater
www.1800cleanup.org




LANDSCAPE MAINTENANCE

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 Recycle leaves, grass clippings and other
yard waste.

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

ﬁ 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

fgrasscycling

€ 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.

* 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,

* 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

')

a 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,

*FREE for San Bernarding County residents only. Businesses can call for cost inquiries and to schedule an appointment.

To report illegal dumping, call (877) WASTE18 or visit sbcountystormwater.org
To report toxic spills, call 1(800) 33 TOXIC
To dispose of hazardous waste, call 1{800) OILY CAT




MANTENIMIENTO DE JARDINERIA

LAS DESCARGAS A LOS DESAGUES PLUVIALES, DE MANERA ACCIDENTAL O NO,
PUEDEN INDUCIR A LA APLICACION DE MULTAS Y OTRAS MEDIDAS.

Siga las mejores practicas descritas debajo para evitar la contaminacion del agua por actividades de jardineria.

RECICLAJE DE LﬂSJ USAR FERTILIZANTES, HERBICIDAS Y USAR EL AGUA DE
DESECHOS DE JARDIN PESTICIDAS DE MANERA SEGURA MANERA PRUDENTE

"/

e Reciclar las hojas, recortes de césped y 3 0 Los fertilizantes, herbicidas y pesticidas son a Controlar la cantidad de aqua y la orientacion
otros desechos de jardin. ; arrastrados con frecuencia hacia el sistema de de los rociadores. Los rociadores deben ser

desagile pluvial mediante el escurrimiento de solo lo suficientemente largos como para

los rociadores. Use alternativas naturales no permitir que el agua remoje el suelo, pero no

towicas siempre que sea posible. tan largos que causen un escurrimienta,

@ o soplar, barrer, o usar la manguera Peq pos

para empujar los desechos de jardin a la o 51 tiene que usar fertilizantes, herbicidas o
calle. : pesticidas quimicos:
: Aplicar solo en el sitio necesario, en lugar de Inspeccione, Fépare los escapes y alinee los
e Poner a prueba el reciclaje de césped . cubrir todas las dreas. aspersores periddicamente,
(grasscycling): la manera natural de i Evitar aplicar cerca de los bordillos y las

reciclar el césped dejando los recortes calzadas, y nunca antes de que llueva. . . .
sobre el césped cuando son cortados Aplicar los fertilizantes cuando sea necesario: Siembre plantas nativas para reducir el uso de

i i 31 o esto es, cuando las plantas mejor podrian agua, fertilizantes, herbicidas y pesticidas.
Para mas informacion, visite la pagina usarlo y el posible escurrimiento sea bajo.
web: : Sequir las instrucciones del fabricante
www.calrecycle.ca.gov/organics/grasscy . cuidadosamente - esto no solo le
cling : proporcionara los mejores resultados, pero le

: permitira ahorrar dinero.

épggpmm RIOS DE HOGARES - Los sobrantes de pesticidas, Para mas informacion sobre el
fertilizantes y herbicidas contaminan manejo adecuado de residuos

los vertederos y deben ser desechados
a través de Plantas de Tratamiento
para Residuos Peligrosos.

*GAATIS omcamente pasa Los esidenbes del {ondado de 5an B=reandino. Las empeesas pueden llamar pars indagas sobee Los cosbos y moncerkar sma cta

Tengan en cuenta estos consejos cuando
contraten a paisajistas profesionales y
recuérdenselos segln sea necesario.

peligrosos, llame a

Para denunciar el vertido ilegal de basura, llame al (877) WASTE18 o visite sbcountystormwater.org
Para denunciar derrames téxicos, llame al 1{800) 33 TOXIC
Para desechar residuos peligrosos, llame al 1(800) OILY CAT




Infiltration Basin TC-11

General Description
An infiltration basin is a shallow Advanced BMPs Covered

impoundment that is designed to infiltrate
stormwater. Infiltration basins store

stormwater runoff until it gradually SRORRNetor ‘/

: . 2 X Containment Treatment
exfiltrates into the underlying soil. Pollutant and Discharge Control
removal occurs through the infiltration of Reduction
runoff and the adsorption of pollutants into
the soil and vegetation. Additional benefits Maintenance Concerns
include: m Vector Control

o Reduced runoff volume and attenuation m Clogged soil or outlet structures

of peak flows, and m Vegetation/Landscape
Maintenance
O Facilitated groundwater recharge thus
helping to maintain low flows in stream
systems.

m Groundwater contamination
m Accumulation of metals

) ) m Aesthetics
Inspection/Maintenance

Considerations Targeted Constituents
The use and regular maintenance of Sediment u
pretreatment BMPs will significantly Nutrients .
minimize maintenance requirements for the Trash ]
bas!n. Installing vegetated swales or a Metals ]
_sed_lmer?t foreb_ay upstream from th_e Bacteria =
infiltration basin can provide effective :

. Oil and Grease u
pretreatment and reduce maintenance. :

Organics .

Spill response procedures and controls Legend (Removal Effectiveness)
should be implemented to prevent spills from ® Low A Medium B High
reaching the infiltration system. This BMP % Requires Pretreatment
may require groundwater monitoring, and Note: The removal effectiveness ratings shown in the
basins cannot be put into operation until the table are for properly designed, sited, and maintained

BMPs; some configurations will have variations in

r i i ilized. .
upstream tributary area is stabilized oolltant effectiveness,

CALIFORNIA STORMWATER

ALITY ASSOCIATION

September 2014 California Stormwater BMP Handbook 1of4

Industrial and Commercial
www.casqga.org
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Infiltration Basin TC-11

O Observe drain time for a storm after completion or modification of the facility to Post construction
confirm that the desired drain time has been obtained. and semi-annually
(beginning and end
of rainy season)

O Newly established vegetation should be inspected several times to determine if any
landscape maintenance (reseeding, irrigation, etc.) is necessary.

O Inspect for upslope or adjacent contributing sediment sources and ensure that
pretreatment systems are in place.

O Inspect for the following issues: differential accumulation of sediment, signs of wetness Semi-annually and
or damage to structures, erosion of the basin floor, dead or dying grass on the bottom, after extreme events
condition of riprap, drain time, signs of petroleum hydrocarbon contamination,
standing water, trash and debris, sediment accumulation, slope stability, pretreatment
device condition

O Factors responsible for clogging should be repaired immediately. Immediately

O Remove invasive weeds once monthly during the first two growing seasons. Monthly during
growing season

O Stabilize eroded banks with erosion control mat or mulch and revegetate. Standard
O Repair undercut and eroded areas at inflow and outflow structures. mair;t:: da; dc)e (as
O Maintain access to the basin for regular maintenance activities.
O Mow as appropriate for vegetative cover species.
O Monitor health of vegetation and replace as necessary.
O Control mosquitoes as necessary.
O Remove litter and debris from infiltration basin area as required.
O Trim vegetation to prevent establishment of woody vegetation that decreases storage
volume.
O Mow and remove grass clippings, litter, and debris. Semi-annual
O Replant eroded or barren spots to prevent erosion and accumulation of sediment.
O Scrape bottom and remove sediment when accumulated sediment reduces original 3-5year
infiltration rate by 25-50%. Restore original cross-section and infiltration rate. maintenance

Properly dispose of sediment.

O

Seed or sod to restore ground cover.
O Disc or otherwise aerate bottom.
Dethatch basin bottom.

O

If there are actual signs of clogging or significant loss of infiltrative capacity the following
maintenance activities should be considered:

O Mechanically de-thatching and/or aerating the top soils along the sides and bottom of
the basin.

o Tilling or dicing to scarify the bottom of the basin
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Infiltration Basin TC-11

These activities should be on an “as-needed” rather than on a routine basis. Always
remove deposited sediments before scarification, and use a hand-guided rotary tiller, if
possible, or a disc harrow pulled by a light tractor.

Clogged infiltration basins with surface standing water can become a breeding area for
mosquitoes and midges. Maintenance efforts associated with infiltration basins should
include frequent inspections to ensure that water infiltrates into the subsurface
completely (recommended infiltration rate of 96 hours or less) and that vegetation is
carefully managed to prevent creating mosquito and other vector habitats.

Additional Information

In most cases, surface sediment removed from an infiltration basin during periodic
maintenance to restore capacity does not contain toxic materials (e/g metals, oil and
grease, or organics) at levels posing a hazardous concern. Studies to date indicate that
pond sediments are generally below toxicity limits and can be safely landfilled or
disposed onsite. Onsite sediment disposal is always preferable (if local authorities
permit) as long as the sediments are deposited away from the perimeter to prevent their
reentry into the basin. Sediments should be tested for toxic materials in compliance with
current landfill requirements and disposed of properly.

Maintenance activities should use lightweight equipment (e.g. bobcat), which will not
compact the underlying soil to remove the top layer of sediment. The remaining soil
should be tilled and revegetated as soon as possible.

Sediment removal within the basin should be performed when the sediment is dry
enough so that it is cracked and readily separates from the basin floor. This minimizes
intermixing of the finer sediment with underlying coarser material on the basin floor.

Special maintenance considerations are required maintain infiltration basins
effectiveness in cold climates. Treating runoff containing salt-based deicers in an
infiltration basin may reduce soil fertility cause vegetation to fail. Incorporating mulch
into the soil can help to mitigate this problem. Infiltration basins should not be used to
store snow plowed from highways or parking lots. The sand in this snow can clog the
basin. In addition, the chlorides and other pollutants can contaminate the groundwater.

References

California Department of Transportation. Treatment BMP Technology Report (CTSW-
RT-09-239.06), 2010. Available online at:
http://www.dot.ca.gov/hg/env/stormwater/pdf/CTSW-RT-09-239-06.pdf.

California Stormwater Quality Association. Stormwater Best Management Practice
Handbook, New Development and Redevelopment, 2003. Available online at:
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bmp-handbook.
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Building & Grounds Maintenance SC-41

Objectives

m Cover

Contain

Educate

Reduce/Minimize

Product Substitution

LAKE CENTER
BUSINESS PARK

Targeted Constituents

Description Sediment 7
Stormwater runoff from building and grounds maintenance Nutrients v
activities can be contaminated with toxic hydrocarbons in Trash

solvents, fertilizers and pesticides, suspended solids, heavy Metals V4
metals, abnormal pH, and oils and greases. Utilizing the Bacteria v

protocols in this fact sheet will prevent or reduce the discharge of
pollutants to stormwater from building and grounds
maintenance activities by washing and cleaning up with as little
water as possible, following good landscape management
practices, preventing and cleaning up spills immediately, keeping
debris from entering the storm drains, and maintaining the
stormwater collection system.

Oil and Grease
Organics

Approach

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

Pollution Prevention

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

m  Choose cleaning agents that can be recycled.

CASQA

California

Stormwater

Quality
Association

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

m  Encourage use of Integrated Pest Management techniques for pest control.
m  Encourage proper onsite recycling of yard trimmings.
m  Recycle residual paints, solvents, lumber, and other material as much as possible.

Suggested Protocols

Pressure Washing of Buildings, Rooftops, and Other Large Objects

m In situations where soaps or detergents are used and the surrounding area is paved, pressure
washers must use a water collection device that enables collection of wash water and
associated solids. A sump pump, wet vacuum or similarly effective device must be used to
collect the runoff and loose materials. The collected runoff and solids must be disposed of

properly.

m If soaps or detergents are not used, and the surrounding area is paved, wash runoff does not
have to be collected but must be screened. Pressure washers must use filter fabric or some
other type of screen on the ground and/or in the catch basin to trap the particles in wash
water runoff.

m If you are pressure washing on a grassed area (with or without soap), runoff must be
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash
runoff must remain on the grass and not drain to pavement.

Landscaping Activities

m Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or by
composting. Do not dispose of collected vegetation into waterways or storm drainage
systems.

m  Use mulch or other erosion control measures on exposed soils.

Building Repair, Remodeling, and Construction
m Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a
storm drain.

m  Use ground or drop cloths underneath outdoor painting, scraping, and sandblasting work,
and properly dispose of collected material daily.

m  Use a ground cloth or oversized tub for activities such as paint mixing and tool cleaning.

m Clean paintbrushes and tools covered with water-based paints in sinks connected to sanitary
sewers or in portable containers that can be dumped into a sanitary sewer drain. Brushes
and tools covered with non-water-based paints, finishes, or other materials must be cleaned
in a manner that enables collection of used solvents (e.g., paint thinner, turpentine, etc.) for
recycling or proper disposal.

m  Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust,
grit, wash water, or other pollutants may escape the work area and enter a catch basin. This
is particularly necessary on rainy days. The containment device(s) must be in place at the
beginning of the work day, and accumulated dirty runoff and solids must be collected and
disposed of before removing the containment device(s) at the end of the work day.
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Building & Grounds Maintenance SC-41

If you need to de-water an excavation site, you may need to filter the water before
discharging to a catch basin or off-site. If directed off-site, you should direct the water
through hay bales and filter fabric or use other sediment filters or traps.

Store toxic material under cover during precipitation events and when not in use. A cover
would include tarps or other temporary cover material.

Mowing, Trimming, and Planting

Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a
permitted landfill. Do not dispose of collected vegetation into waterways or storm drainage
systems.

Use mulch or other erosion control measures when soils are exposed.

Place temporarily stockpiled material away from watercourses and drain inlets, and berm or
cover stockpiles to prevent material releases to the storm drain system.

Consider an alternative approach when bailing out muddy water: do not put it in the storm
drain; pour over landscaped areas.

Use hand weeding where practical.

Fertilizer and Pesticide Management

Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.

Use less toxic pesticides that will do the job when applicable. Avoid use of copper-based
pesticides if possible.

Do not use pesticides if rain is expected.

Do not mix or prepare pesticides for application near storm drains.
Use the minimum amount needed for the job.

Calibrate fertilizer distributors to avoid excessive application.

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

Apply pesticides only when wind speeds are low.
Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.
Irrigate slowly to prevent runoff and then only as much as is needed.

Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

Dispose of empty pesticide containers according to the instructions on the container label.
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SC-41 Building & Grounds Maintenance

m  Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of unused
pesticide as hazardous waste.

m Implement storage requirements for pesticide products with guidance from the local fire
department and County Agricultural Commissioner. Provide secondary containment for
pesticides.

Inspection

m Inspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering and repair
leaks in the irrigation system as soon as they are observed.

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

m  Train employees and contractors in proper techniques for spill containment and cleanup.

m  Be sure the frequency of training takes into account the complexity of the operations and the
nature of the staff.

Spill Response and Prevention
m  Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

m  Place a stockpile of spill cleanup materials, such as brooms, dustpans, and vacuum sweepers
(if desired) near the storage area where it will be readily accessible.

m  Have employees trained in spill containment and cleanup present during the
loading/unloading of dangerous wastes, liquid chemicals, or other materials.

m Familiarize employees with the Spill Prevention Control and Countermeasure Plan.
m  Clean up spills immediately.

Other Considerations

Alternative pest/weed controls may not be available, suitable, or effective in many cases.
Requirements

Costs

m  Cost will vary depending on the type and size of facility.

m  Overall costs should be low in comparison to other BMPs.

Maintenance

Sweep paved areas regularly to collect loose particles. Wipe up spills with rags and other
absorbent material immediately, do not hose down the area to a storm drain.
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Building & Grounds Maintenance SC-41

Supplemental Information

Further Detail of the BMP

Fire Sprinkler Line Flushing

Building fire sprinkler line flushing may be a source of non-stormwater runoff pollution. The
water entering the system is usually potable water, though in some areas it may be non-potable
reclaimed wastewater. There are subsequent factors that may drastically reduce the quality of
the water in such systems. Black iron pipe is usually used since it is cheaper than potable
piping, but it is subject to rusting and results in lower quality water. Initially, the black iron pipe
has an oil coating to protect it from rusting between manufacture and installation; this will
contaminate the water from the first flush but not from subsequent flushes. Nitrates, poly-
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be
added to the sprinkler water system. Water generally remains in the sprinkler system a long
time (typically a year) and between flushes may accumulate iron, manganese, lead, copper,
nickel, and zinc. The water generally becomes anoxic and contains living and dead bacteria and
breakdown products from chlorination. This may result in a significant BOD problem and the
water often smells. Consequently dispose fire sprinkler line flush water into the sanitary sewer.
Do not allow discharge to storm drain or infiltration due to potential high levels of pollutants in
fire sprinkler line water.

References and Resources
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual
http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http://dnr.metroke.gov/wlr/dss/specm.htm

Mobile Cleaners Pilot Program: Final Report. 1997. Bay Area Stormwater Management
Agencies Association (BASMAA). http://www.basmaa.org/

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies
Association (BASMAA). http://www.basmaa.org/

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net/
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Parking/Storage Area Maintenance SC-43

Objectives

m Cover

m Contain

m Educate

m Reduce/Minimize
m Product Substitution

Targeted Constituents

Description
Parking lots and storage areas can contribute a number of Niitiians

Sediment

substances, such as trash, suspended solids, hydrocarbons, oil
and grease, and heavy metals that can enter receiving waters et
through stormwater runoff or non-stormwater discharges. The e S_
following protocols are intended to prevent or reduce the Bacteria
discharge of pollutants from parking/storage areas and include Oil and Grease
using good housekeeping practices, following appropriate Organics
cleaning BMPs, and training employees. Oxygen Demanding

Trash

NERENNEN

Approach
Pollution Prevention

m  Encourage alternative designs and maintenance strategies for
impervious parking lots. (See New Development and
Redevelopment BMP Handbook).

m  Keep accurate maintenance logs to evaluate BMP
implementation.

Suggested Protocols
General

m  Keep the parking and storage areas clean and orderly.
Remove debris in a timely fashion.

m  Allow sheet runoff to flow into biofilters (vegetated strip and
swale) and/or infiltration devices.

m Utilize sand filters or oleophilic collectors for oily waste in low
concentrations.

CALIFORNIA STORMWATER
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SC-43 Parking/Storage Area Maintenance

m  Arrange rooftop drains to prevent drainage directly onto paved surfaces.
m  Design lot to include semi-permeable hardscape.

Controlling Litter

m  Post“No Littering” signs and enforce anti-litter laws.

m  Provide an adequate number of litter receptacles.

m  Clean out and cover litter receptacles frequently to prevent spillage.

m Provide trash receptacles in parking lots to discourage litter.

m  Routinely sweep, shovel and dispose of litter in the trash.

Surface cleaning

m  Use dry cleaning methods (e.g. sweeping or vacuuming) to prevent the discharge of
pollutants into the stormwater conveyance system.

m  Establish frequency of public parking lot sweeping based on usage and field observations of
waste accumulation.

m  Sweep all parking lots at least once before the onset of the wet season.
m [fwater is used follow the procedures below:
- Block the storm drain or contain runoff.

- Wash water should be collected and pumped to the sanitary sewer or discharged to a
pervious surface, do not allow wash water to enter storm drains.

- Dispose of parking lot sweeping debris and dirt at a landfill.
m  When cleaning heavy oily deposits:
- Use absorbent materials on oily spots prior to sweeping or washing,
- Dispose of used absorbents appropriately.
Surface Repair
m  Pre-heat, transfer or load hot bituminous material away from storm drain inlets.

m  Apply concrete, asphalt, and seal coat during dry weather to prevent contamination form
contacting stormwater runoff.

m  Cover and seal nearby storm drain inlets (with waterproof material or mesh) and manholes
before applying seal coat, slurry seal, etc., where applicable. Leave covers in place until job
is complete and until all water from emulsified oil sealants has drained or evaporated. Clean
any debris from these covered manholes and drains for proper disposal.
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Parking/Storage Area Maintenance SC-43

m  Use only as much water as necessary for dust control, to avoid runoff.

m  Catch drips from paving equipment that is not in use with pans or absorbent material placed
under the machines. Dispose of collected material and absorbents properly.

Inspection

m Have designated personnel conduct inspections of the parking facilities and stormwater
conveyance systems associated with them on a regular basis.

m Inspect cleaning equipment/sweepers for leaks on a regular basis.

Training

m  Provide regular training to field employees and/or contractors regarding cleaning of paved
areas and proper operation of equipment.

m  Train employees and contractors in proper techniques for spill containment and cleanup.

Spill Response and Prevention
m  Refer to SC-11, Spill Prevention, Control & Cleanup.

m  Keep your Spill Prevention Control and countermeasure (SPCC) plan up-to-date, nad
implement accordingly.

m  Have spill cleanup materials readily available and in a known location.
m  Cleanup spills immediately and use dry methods if possible.
m  Properly dispose of spill cleanup material.

Other Considerations

m Limitations related to sweeping activities at large parking facilities may include high
equipment costs, the need for sweeper operator training, and the inability of current sweeper
technology to remove oil and grease.

Requirements
Costs

Cleaning/sweeping costs can be quite large, construction and maintenance of stormwater
structural controls can be quite expensive as well.

Mamtenance
m  Sweep parking lot to minimize cleaning with water.

m  Clean out oil/water/sand separators regularly, especially after heavy storms.

m Clean parking facilities on a regular basis to prevent accumulated wastes and pollutants
from being discharged into conveyance systems during rainy conditions.
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SC-43 Parking/Storage Area Maintenance

Supplemental Information
Further Detail of the BMP
Surface Repair

Apply concrete, asphalt, and seal coat during dry weather to prevent contamination form
contacting stormwater runoff. Where applicable, cover and seal nearby storm drain inlets (with
waterproof material or mesh) and manholes before applying seal coat, slurry seal, etc. Leave
covers in place until job is complete and until all water from emulsified oil sealants has drained
or evaporated. Clean any debris from these covered manholes and drains for proper disposal.
Use only as much water as necessary for dust control, to avoid runoff.

References and Resources
http: / /www.stormwatercenter.net/

California’s Nonpoint Source Program Plan htip: / /www.swrcb.ca.gov/nps/index.htiml

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality control Board. July
1998 (Revised February 2002 by the California Coastal Commission).

Orange County Stormwater Program
http: / /www.ocwatersheds.com/StormWater/swp_introduction.asp

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998.

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies
Association (BASMAA) http: / /'www .basma.org

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program
(URMP)
http: / /www.projectcleanwater.org/pdf/Model%20Program%2oMunicipal %20Facilities. pdf
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Drainage System Maintenance

SC-44

Description

As a consequence of its function, the stormwater conveyance
system collects and transports urban runoff and stormwater that
may contain certain pollutants. The protocols in this fact sheet
are intended to reduce pollutants reaching receiving waters
through proper conveyance system operation and maintenance.

Approach

Pollution Prevention

Maintain catch basins, stormwater inlets, and other stormwater
conveyance structures on a regular basis to remove pollutants,
reduce high pollutant concentrations during the first flush of
storms, prevent clogging of the downstream conveyance system,
restore catch basins’ sediment trapping capacity, and ensure the
system functions properly hydraulically to avoid flooding.

Suggested Protocols
Catch Basins/Inlet Structures

m  Staff should regularly inspect facilities to ensure compliance
with the following:

- Immediate repair of any deterioration threatening
structural integrity.

- Cleaning before the sump is 40% full. Catch basins
should be cleaned as frequently as needed to meet this
standard.

- Stenciling of catch basins and inlets (see SC34 Waste
Handling and Disposal).

Objectives

m Cover
m Contain
m Educate

m Reduce/Minimize

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria v
Oil and Grease

Organics

California

Stormwater

Quality
Association
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SC-44 Drainage System Maintenance

m  Clean catch basins, storm drain inlets, and other conveyance structures before the wet
season to remove sediments and debris accumulated during the summer.

m  Conduct inspections more frequently during the wet season for problem areas where
sediment or trash accumulates more often. Clean and repair as needed.

m  Keep accurate logs of the number of catch basins cleaned.

m  Store wastes collected from cleaning activities of the drainage system in appropriate
containers or temporary storage sites in a manner that prevents discharge to the storm
drain.

m  Dewater the wastes if necessary with outflow into the sanitary sewer if permitted. Water
should be treated with an appropriate filtering device prior to discharge to the sanitary
sewer. If discharge to the sanitary sewer is not allowed, water should be pumped or
vacuumed to a tank and properly disposed. Do not dewater near a storm drain or stream.

Storm Drain Conveyance System

m  Locate reaches of storm drain with deposit problems and develop a flushing schedule that
keeps the pipe clear of excessive buildup.

m  Collect and pump flushed effluent to the sanitary sewer for treatment whenever possible.

Pump Stations
m  Clean all storm drain pump stations prior to the wet season to remove silt and trash.

m Do not allow discharge to reach the storm drain system when cleaning a storm drain pump
station or other facility.

m  Conduct routine maintenance at each pump station.
m Inspect, clean, and repair as necessary all outlet structures prior to the wet season.

Open Channel

m  Modify storm channel characteristics to improve channel hydraulics, increase pollutant
removals, and enhance channel/creek aesthetic and habitat value.

m  Conduct channel modification/improvement in accordance with existing laws. Any person,
government agency, or public utility proposing an activity that will change the natural
(emphasis added) state of any river, stream, or lake in California, must enter into a Steam or
Lake Alteration Agreement with the Department of Fish and Game. The developer-applicant
should also contact local governments (city, county, special districts), other state agencies
(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal
Corps of Engineers and USFWS.

Illicit Connections and Discharges

m  Look for evidence of illegal discharges or illicit connections during routine maintenance of
conveyance system and drainage structures:

- Isthere evidence of spills such as paints, discoloring, etc?
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Drainage System Maintenance SC-44

- Are there any odors associated with the drainage system?
- Record locations of apparent illegal discharges/illicit connections?

- Track flows back to potential dischargers and conduct aboveground inspections. This
can be done through visual inspection of upgradient manholes or alternate techniques
including zinc chloride smoke testing, fluorometric dye testing, physical inspection
testing, or television camera inspection.

- Eliminate the discharge once the origin of flow is established.

m  Stencil or demarcate storm drains, where applicable, to prevent illegal disposal of pollutants.
Storm drain inlets should have messages such as “Dump No Waste Drains to Stream”
stenciled next to them to warn against ignorant or intentional dumping of pollutants into the
storm drainage system.

m  Refer to fact sheet SC-10 Non-Stormwater Discharges.

Illegal Dumping
m Inspect and clean up hot spots and other storm drainage areas regularly where illegal
dumping and disposal occurs.

m Establish a system for tracking incidents. The system should be designed to identify the
following;:

- Illegal dumping hot spots
- Types and quantities (in some cases) of wastes
- Patterns in time of occurrence (time of day/night, month, or year)

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles,
direct dumping of materials, accidents/spills)

- Responsible parties

m  Post “No Dumping” signs in problem areas with a phone number for reporting dumping and
disposal. Signs should also indicate fines and penalties for illegal dumping.

m  Refer to fact sheet SC-10 Non-Stormwater Discharges.

Training
m  Train crews in proper maintenance activities, including record keeping and disposal.

m  Allow only properly trained individuals to handle hazardous materials/wastes.
m Have staff involved in detection and removal of illicit connections trained in the following;:

- OSHA-required Health and Safety Training (29 CFR 1910.120) plus annual refresher
training (as needed).
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SC-44 Drainage System Maintenance

- OSHA Confined Space Entry training (Cal-OSHA Confined Space, Title 8 and Federal
OSHA 29 CFR 1910.146).

- Procedural training (field screening, sampling, smoke/dye testing, TV inspection).

Spill Response and Prevention
m Investigate all reports of spills, leaks, and/or illegal dumping promptly.

m  Clean up all spills and leaks using “dry” methods (with absorbent materials and/or rags) or
dig up, remove, and properly dispose of contaminated soil.

m  Refer to fact sheet SC-11 Spill Prevention, Control, and Cleanup.

Other Considerations (Limitations and Regulations)

m Clean-up activities may create a slight disturbance for local aquatic species. Access to items
and material on private property may be limited. Trade-offs may exist between channel
hydraulics and water quality/riparian habitat. If storm channels or basins are recognized as
wetlands, many activities, including maintenance, may be subject to regulation and
permitting.

m  Storm drain flushing is most effective in small diameter pipes (36-inch diameter pipe or less,
depending on water supply and sediment collection capacity). Other considerations
associated with storm drain flushing may include the availability of a water source, finding a
downstream area to collect sediments, liquid/sediment disposal, and prohibition against
disposal of flushed effluent to sanitary sewer in some areas.

m  Regulations may include adoption of substantial penalties for illegal dumping and disposal.

m  Local municipal codes may include sections prohibiting discharge of soil, debris, refuse,
hazardous wastes, and other pollutants into the storm drain system.

Requirements

Costs

m  An aggressive catch basin cleaning program could require a significant capital and O&M
budget.

m  The elimination of illegal dumping is dependent on the availability, convenience, and cost of
alternative means of disposal. The primary cost is for staff time. Cost depends on how
aggressively a program is implemented. Other cost considerations for an illegal dumping
program include:

- Purchase and installation of signs.
- Rental of vehicle(s) to haul illegally-disposed items and material to landfills.
- Rental of heavy equipment to remove larger items (e.g., car bodies) from channels.

- Purchase of landfill space to dispose of illegally-dumped items and material.
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Drainage System Maintenance SC-44

m  Methods used for illicit connection detection (smoke testing, dye testing, visual inspection,
and flow monitoring) can be costly and time-consuming. Site-specific factors, such as the
level of impervious area, the density and ages of buildings, and type of land use will
determine the level of investigation necessary.

Maintenance
m  Two-person teams may be required to clean catch basins with vactor trucks.

m  Teams of at least two people plus administrative personnel are required to identify illicit
discharges, depending on the complexity of the storm sewer system.

m  Arrangements must be made for proper disposal of collected wastes.
m  Technical staff are required to detect and investigate illegal dumping violations.

Supplemental Information

Further Detail of the BMP

Storm Drain Flushing

Flushing is a common maintenance activity used to improve pipe hydraulics and to remove
pollutants in storm drainage systems. Flushing may be designed to hydraulically convey
accumulated material to strategic locations, such as an open channel, another point where
flushing will be initiated, or the sanitary sewer and the treatment facilities, thus preventing
resuspension and overflow of a portion of the solids during storm events. Flushing prevents
“plug flow” discharges of concentrated pollutant loadings and sediments. Deposits can hinder
the designed conveyance capacity of the storm drain system and potentially cause backwater
conditions in severe cases of clogging.

Storm drain flushing usually takes place along segments of pipe with grades that are too flat to
maintain adequate velocity to keep particles in suspension. An upstream manhole is selected to
place an inflatable device that temporarily plugs the pipe. Further upstream, water is pumped
into the line to create a flushing wave. When the upstream reach of pipe is sufficiently full to
cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum
pump, thereby releasing the backed up water and resulting in the cleaning of the storm drain
segment.

To further reduce impacts of stormwater pollution, a second inflatable device placed well
downstream may be used to recollect the water after the force of the flushing wave has
dissipated. A pump may then be used to transfer the water and accumulated material to the
sanitary sewer for treatment. In some cases, an interceptor structure may be more practical or
required to recollect the flushed waters.

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush
volume, flush discharge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and
population density. As a rule of thumb, the length of line to be flushed should not exceed 700
feet. At this maximum recommended length, the percent removal efficiency ranges between 65-
75% for organics and 55-65% for dry weather grit/inorganic material. The percent removal
efficiency drops rapidly beyond that. Water is commonly supplied by a water truck, but fire
hydrants can also supply water. To make the best use of water, it is recommended that
reclaimed water be used or that fire hydrant line flushing coincide with storm sewer flushing.
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References and Resources

California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual
http://www.co.clark.wa.us/pubworks/bmpman.pdf

Ferguson, B.K. 1991. Urban Stream Reclamation, p. 324-322, Journal of Soil and Water
Conservation.

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spem.htm

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998.

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

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

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Storm Drain System Cleaning. On line:
http://www.epa.gov/npdes/menuofbmps/poll 16.htm
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Landscape Maintenance

SC-73

o
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Description

Landscape maintenance activities include vegetation removal;
herbicide and insecticide application; fertilizer application;
watering; and other gardening and lawn care practices.
Vegetation control typically involves a combination of chemical
(herbicide) application and mechanical methods. All of these
maintenance practices have the potential to contribute pollutants
to the storm drain system. The major objectives of this BMP are
to minimize the discharge of pesticides, herbicides and fertilizers
to the storm drain system and receiving waters; prevent the
disposal of landscape waste into the storm drain system by
collecting and properly disposing of clippings and cuttings, and
educating employees and the public.

Approach
Pollution Prevention
m Implement an integrated pest management (IPM) program.

IPM is a sustainable approach to managing pests by
combining biological, cultural, physical, and chemical tools.

m  Choose low water using flowers, trees, shrubs, and
groundcover.

m Consider alternative landscaping techniques such as
naturescaping and xeriscaping.

m Conduct appropriate maintenance (i.e. properly timed
fertilizing, weeding, pest control, and pruning) to help
preserve the landscapes water efficiency.

Objectives

m Contain

m Educate

m Reduce/Minimize
m Product Substitution

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics
Oxygen Demanding |

A~
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SC-73 Landscape Maintenance

m  Consider grass cycling (grass cycling is the natural recycling of grass by leaving the clippings
on the lawn when mowing. Grass clippings decompose quickly and release valuable
nutrients back into the lawn).

Suggested Protocols
Mowing, Trimming, and Weeding

m  Whenever possible use mechanical methods of vegetation removal (e.g mowing with tractor-
type or push mowers, hand cutting with gas or electric powered weed trimmers) rather than
applying herbicides. Use hand weeding where practical.

m  Avoid loosening the soil when conducting mechanical or manual weed control, this could
lead to erosion. Use mulch or other erosion control measures when soils are exposed.

m  Performing mowing at optimal times. Mowing should not be performed if significant rain
events are predicted.

m  Mulching mowers may be recommended for certain flat areas. Other techniques may be
employed to minimize mowing such as selective vegetative planting using low maintenance
grasses and shrubs.

m  Collect lawn and garden clippings, pruning waste, tree trimmings, and weeds. Chip if
necessary, and compost or dispose of at a landfill (see waste management section of this fact
sheet).

m  Place temporarily stockpiled material away from watercourses, and berm or cover stockpiles
to prevent material releases to storm drains.

Planting

m Determine existing native vegetation features (location, species, size, function, importance)
and consider the feasibility of protecting them. Consider elements such as their effect on
drainage and erosion, hardiness, maintenance requirements, and possible conflicts between
preserving vegetation and the resulting maintenance needs.

m  Retain and/or plant selected native vegetation whose features are determined to be
beneficial, where feasible. Native vegetation usually requires less maintenance (e.g.,
irrigation, fertilizer) than planting new vegetation.

m  Consider using low water use groundcovers when planting or replanting.

Waste Management

m  Compost leaves, sticks, or other collected vegetation or dispose of at a permitted landfill. Do
not dispose of collected vegetation into waterways or storm drainage systems.

m  Place temporarily stockpiled material away from watercourses and storm drain inlets, and
berm or cover stockpiles to prevent material releases to the storm drain system.

m  Reduce the use of high nitrogen fertilizers that produce excess growth requiring more
frequent mowing or trimming.
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Landscape Maintenance SC-73

m  Avoid landscape wastes in and around storm drain inlets by either using bagging equipment
or by manually picking up the material.

Irrigation

m  Where practical, use automatic timers to minimize runoff.

m  Use popup sprinkler heads in areas with a lot of activity or where there is a chance the pipes
may be broken. Consider the use of mechanisms that reduce water flow to sprinkler heads if
broken.

m  Ensure that there is no runoff from the landscaped area(s) if re-claimed water is used for
irrigation.

m If bailing of muddy water is required (e.g. when repairing a water line leak), do not put it in
the storm drain; pour over landscaped areas.

m Irrigate slowly or pulse irrigate to prevent runoff and then only irrigate as much as is
needed.

m  Apply water at rates that do not exceed the infiltration rate of the soil.

Fertilizer and Pesticide Management

Utilize a comprehensive management system that incorporates integrated pest management
(IPM) techniques. There are many methods and types of IPM, including the following:

- Mulching can be used to prevent weeds where turf is absent, fencing installed to keep
rodents out, and netting used to keep birds and insects away from leaves and fruit.

- Visible insects can be removed by hand (with gloves or tweezers) and placed in soapy
water or vegetable oil. Alternatively, insects can be sprayed off the plant with water or in
some cases vacuumed off of larger plants.

- Store-bought traps, such as species-specific, pheromone-based traps or colored sticky
cards, can be used.

- Slugs can be trapped in small cups filled with beer that are set in the ground so the slugs
can get in easily.

- In cases where microscopic parasites, such as bacteria and fungi, are causing damage to
plants, the affected plant material can be removed and disposed of (pruning equipment
should be disinfected with bleach to prevent spreading the disease organism).

- Small mammals and birds can be excluded using fences, netting, tree trunk guards.

- Beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis,
ground beetles, parasitic nematodes, trichogramma wasps, seed head weevils, and
spiders that prey on detrimental pest species can be promoted.

Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.
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SC-73 Landscape Maintenance

m  Use pesticides only if there is an actual pest problem (not on a regular preventative
schedule).

m Do not use pesticides if rain is expected. Apply pesticides only when wind speeds are low
(less than 5 mph).

m Do not mix or prepare pesticides for application near storm drains.

m  Prepare the minimum amount of pesticide needed for the job and use the lowest rate that
will effectively control the pest.

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

m  Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.
m Calibrate fertilizer and pesticide application equipment to avoid excessive application.
m  Periodically test soils for determining proper fertilizer use.

m  Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

m  Purchase only the amount of pesticide that you can reasonably use in a given time period
(month or year depending on the product).

m  Triple rinse containers, and use rinse water as product. Dispose of unused pesticide as
hazardous waste.

m  Dispose of empty pesticide containers according to the instructions on the container label.
Inspection

m Inspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering, and repair
leaks in the irrigation system as soon as they are observed.

m Inspect pesticide/fertilizer equipment and transportation vehicles daily.

Training

m  Educate and train employees on use of pesticides and in pesticide application techniques to
prevent pollution. Pesticide application must be under the supervision of a California
qualified pesticide applicator.

m Train/encourage municipal maintenance crews to use IPM techniques for managing public
green areas.

m  Annually train employees within departments responsible for pesticide application on the
appropriate portions of the agency’s IPM Policy, SOPs, and BMPs, and the latest IPM
techniques.
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Landscape Maintenance SC-73

m  Employees who are not authorized and trained to apply pesticides should be periodically (at
least annually) informed that they cannot use over-the-counter pesticides in or around the
workplace.

m  Use a training log or similar method to document training.

Spill Response and Prevention
m Refer to SC-11, Spill Prevention, Control & Cleanup

m  Have spill cleanup materials readily available and in a know in location
m  Cleanup spills immediately and use dry methods if possible.
m  Properly dispose of spill cleanup material.

Other Considerations

m  The Federal Pesticide, Fungicide, and Rodenticide Act and California Title 3, Division 6,
Pesticides and Pest Control Operations place strict controls over pesticide application and
handling and specify training, annual refresher, and testing requirements. The regulations
generally cover: a list of approved pesticides and selected uses, updated regularly; general
application information; equipment use and maintenance procedures; and record keeping.
The California Department of Pesticide Regulations and the County Agricultural
Commission coordinate and maintain the licensing and certification programs. All public
agency employees who apply pesticides and herbicides in “agricultural use” areas such as
parks, golf courses, rights-of-way and recreation areas should be properly certified in
accordance with state regulations. Contracts for landscape maintenance should include
similar requirements.

m  All employees who handle pesticides should be familiar with the most recent material safety
data sheet (MSDS) files.

m  Municipalities do not have the authority to regulate the use of pesticides by school districts,
however the California Healthy Schools Act of 2000 (AB 2260) has imposed requirements
on California school districts regarding pesticide use in schools. Posting of notification prior
to the application of pesticides is now required, and IPM is stated as the preferred approach
to pest management in schools.

Requirements
Costs

Additional training of municipal employees will be required to address IPM techniques and
BMPs. IPM methods will likely increase labor cost for pest control which may be offset by lower
chemical costs.

Maintenance
Not applicable
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SC-73 Landscape Maintenance

Supplemental Information
Further Detail of the BMP
Waste Management

Composting is one of the better disposal alternatives if locally available. Most municipalities
either have or are planning yard waste composting facilities as a means of reducing the amount
of waste going to the landfill. Lawn clippings from municipal maintenance programs as well as
private sources would probably be compatible with most composting facilities

Contractors and Other Pesticide Users

Municipal agencies should develop and implement a process to ensure that any contractor
employed to conduct pest control and pesticide application on municipal property engages in
pest control methods consistent with the IPM Policy adopted by the agency. Specifically,
municipalities should require contractors to follow the agency’s IPM policy, SOPs, and BMPs;
provide evidence to the agency of having received training on current IPM techniques when
feasible; provide documentation of pesticide use on agency property to the agency in a timely
manner.

References and Resources

King County Stormwater Pollution Control Manual. Best Management Practices for Businesses.
1995. King County Surface Water Management. July. On-line:
http://dnr.metroke.gov/wlr/dss/spem.htm

Los Angeles County Stormwater Quality Model Programs. Public Agency Activities
http: //ladpw.org/wmd/npdes/model links.cfm

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July.

1998.

Orange County Stormwater Program
http://www.ocwatersheds.com/StormWater/swp introduction.asp

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan. September 1997, updated October 2000.

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Landscaping and Lawn Care. Office of Water. Office of
Wastewater Management. On-line: http://www.epa.gov/npdes/menuofbmps/poll 8.htm
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Site Design & Landscape Planning SD-10

Design Objectives

Maximize Infiltration
Provide Retention

Slow Runoff

@ FA

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants
Collect and Convey

Description

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

Approach

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

Suitable Applications

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

Design Considerations

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

Designing New Installations

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

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
Provide Retention

i  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.

m 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.

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

ol Prohibit Dumping of Improper
Materials

Contain Pollutants
Collect and Convey

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

Approach

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

Suitable Applications

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

Design Considerations

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

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

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
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— 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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Trash Storage Areas SD-32

Design Objectives

Description
Trash storage areas are areas where a trash receptacle (s) are Maximize Infitration
located for use as a repository for solid wastes. Stormwater Provide Retention

runoff from areas where trash is stored or disposed of can be
polluted. In addition, loose trash and debris can be easily
transported by water or wind into nearby storm drain inlets,
channels, and/or creeks. Waste handling operations that may be
sources of stormwater pollution include dumpsters, litter control, Prohibit Dumping of Improper

and waste piles. Materials
M Contain Pollutants

Slow Runoff

Minimize Impervious Land
Coverage

Approach

This fact sheet contains details on the specific measures required
to prevent or reduce pollutants in stormwater runoff associated
with trash storage and handling. Preventative measures
including enclosures, containment structures, and impervious
pavements to mitigate spills, should be used to reduce the

Collect and Convey

likelihood of contamination.

Suitable Applications

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

Design Considerations

Design requirements for waste handling areas are governed by Building and Fire Codes, and by
current local agency ordinances and zoning requirements. The design criteria described in this
fact sheet are meant to enhance and be consistent with these code and ordinance requirements.
Hazardous waste should be handled in accordance with legal requirements established in Title

22, California Code of Regulation.

Wastes from commercial and industrial sites are typically hauled by either public or commercial
carriers that may have design or access requirements for waste storage areas. The design
criteria in this fact sheet are recommendations and are not intended to be in conflict with
requirements established by the waste hauler. The waste hauler should be contacted prior to the
design of your site trash collection areas. Conflicts or issues should be discussed with the local
agency.

Designing New Installations

Trash storage areas should be designed to consider the following structural or treatment control
BMPs:

m Design trash container areas so that drainage from adjoining
roofs and pavement is diverted around the area(s) to avoid
run-on. This might include berming or grading the waste
handling area to prevent run-on of stormwater.

m Make sure trash container areas are screened or walled to
prevent off-site transport of trash.
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SD-32 Trash Storage Areas

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

m  Provide roofs, awnings, or attached lids on all trash containers to minimize direct
precipitation and prevent rainfall from entering containers.

m Pave trash storage areas with an impervious surface to mitigate spills.
m Do not locate storm drains in immediate vicinity of the trash storage area.

m  Post signs on all dumpsters informing users that hazardous materials are not to be disposed
of therein.

Redeveloping Existing Installations

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

Additional Information

Maintenance Considerations

The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs)
must be maintained by the owner/operator. Maintenance agreements between the local agency
and the owner/operator may be required. Some agencies will require maintenance deed
restrictions to be recorded of the property title. If required by the local agency, maintenance
agreements or deed restrictions must be executed by the owner/operator before improvement
plans are approved.

Other Resources

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

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

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Vortex Separator MP-51

Description Design Considerations

Vortex separators: (alternatively, swirl concentrators) are gravity =~ = Service Area
separators, and in principle are essentially wet vaults. The
difference from wet vaults, however, is that the vortex separator
is round, rather than rectangular, and the water moves in a
centrifugal fashion before exiting. By having the water moveina = Inlet Pipe Diameter
circular fashion, rather than a straight line as is the case with a

standard wet vault, it is possible to obtain significant removal of

suspended sediments and attached pollutants with less space.

Vortex separators were originally developed for combined sewer

overflows (CSOs), where it is used primarily to remove coarse

inorganic solids. Vortex separation has been adapted to

stormwater treatment by several manufacturers.

m Settling Velocity
m Appropriate Sizing

California Experience
There are currently about 100 installations in California.

Advantages Targeted Constituents

m  May provide the desired performance in less space and

therefore less cost. v Sediment A
v Nutrients L
m  May be more cost-effective pre-treatment devices than v Trash
traditional wet or dry basins. v Metals °
. . . . Bacteria
m  Mosquito control may be less of an issue than with traditional .
. v Oiland Grease
wet basins. .
v Organics
Limitations Legend (Removal Effectiveness)
m  As some of the systems have standing water that remains ® Low B High
between storms, there is concern about mosquito breeding. A Medium
m [Itis likely that vortex separators are not as effective as wet
vaults at removing fine sediments, on the order 50 to 100
microns in diameter and less.
m  The area served is limited by the capacity of the largest
models.
m  Asthe products come in standard sizes, the facilities will be
oversized in many cases relative to the design treatment
storm, increasing the cost.
m  The non-steady flows of stormwater decreases the efficiency
of vortex separators from what may be estimated or
determined from testing under constant flow. SQA
m Do not remove dissolved pollutants. - California
Stormwater
m  Aloss of dissolved pollutants may occur as accumulated organic Quality
Association
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MP-51 Vortex Separator

matter (e.g., leaves) decomposes in the units.

Design and Sizing Guidelines

The stormwater enters, typically below the effluent line, tangentially into the basin, thereby
imparting a circular motion in the system. Due to centrifugal forces created by the circular
motion, the suspended particles move to the center of the device where they settle to the bottom.
There are two general types of vortex separation: free vortex and dampened (or impeded)
vortex. Free vortex separation becomes dampened vortex separation by the placement of radial
baffles on the weir-plate that impede the free vortex-flow pattern

It has been stated with respect to CSOs that the practical lower limit of vortex separation is a
particle with a settling velocity of 12 to 16.5 feet per hour (0.10 to 0.14 cm/s). As such, the focus
for vortex separation in CSOs has been with settleable solids generally 200 microns and larger,
given the presence of the lighter organic solids. For inorganic sediment, the above settling
velocity range represents a particle diameter of 50 to 100 microns. Head loss is a function of the
size of the target particle. At 200 microns it is normally minor but increases significantly if the
goal is to remove smaller particles.

The commercial separators applied to stormwater treatment vary considerably with respect to
geometry, and the inclusion of radial baffles and internal circular chambers. At one extreme is
the inclusion of a chamber within the round concentrator. Water flows initially around the
perimeter between the inner and outer chambers, and then into the inner chamber, giving rise
to a sudden change in velocity that purportedly enhances removal efficiency. The opposite
extreme is to introduce the water tangentially into a round manhole with no internal parts of
any kind except for an outlet hood. Whether the inclusion of chambers and baffles gives better
performance is unknown. Some contend that free vortex, also identified as swirl concentration,
creates less turbulence thereby increasing removal efficiency. One product is unique in that it
includes a static separator screen.

m  Sized is based on the peak flow of the design treatment event as specified by local
government.

m If an in-line facility, the design peak flow is four times the peak of the design treatment
event.

m If an off-line facility, the design peak flow is equal to the peak of the design treatment event.

m  Headloss differs with the product and the model but is generally on the order of one foot or
less in most cases.

Construction/Inspection Considerations
No special considerations.

Performance

Manufacturer’s differ with respect to performance claims, but a general statement is that the
manufacturer’s design and rated capacity (cfs) for each model is based on and believed to
achieve an aggregate reduction of 90% of all particles with a specific gravity of 2.65 (glacial

sand) down to 150 microns, and to capture the floatables, and oil and grease. Laboratory tests of
two products support this claim. The stated performance expectation therefore implies that a
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Vortex Separator MP-51

lesser removal efficiency is obtained with particles less than 150 microns, and the lighter,
organic settleables. Laboratory tests of one of the products found about 60% removal of 50
micron sand at the expected average operating flow rate

Experience with the use of vortex separators for treating combined sewer overflows (CSOs), the
original application of this technology, suggests that the lower practical limit for particle
removal are particles with a settling velocity of 12 feet per hour (Sullivan, 1982), which
represents a particle diameter of 100 to 200 microns, depending on the specific gravity of the
particle. The CSO experience therefore seems consistent with the limited experience with
treating stormwater, summarized above

Traditional treatment technologies such as wet ponds and extended detention basins are
generally believed to be more effective at removing very small particles, down to the range of 10
to 20 microns. Hence, it is intuitively expected that vortex separators do not perform as well as
the traditional wet and dry basins, and filters. Whether this matters depends on the particle size
distribution of the sediments in stormwater. If the distribution leans towards small material,
there should be a marked difference between vortex separators and, say, traditional wet vaults.
There are little data to support this conjecture

In comparison to other treatment technologies, such as wet ponds and grass swales, there are
few studies of vortex separators. Only two of manufactured products currently available have
been field tested. Two field studies have been conducted. Both achieved in excess of 80%
removal of TSS. However, the test was conducted in the Northeast (New York state and Maine)
where it is possible the stormwater contained significant quantities of deicing sand.
Consequently, the influent TSS concentrations and particle size are both likely considerably
higher than is found in California stormwater. These data suggest that if the stormwater
particles are for the most part fine (i.e., less than 50 microns), vortex separators will not be as
efficient as traditional treatment BMPs such as wet ponds and swales, if the latter are sized
according to the recommendations of this handbook.

There are no equations that provide a straightforward determination of efficiency as a function
of unit configuration and size. Design specifications of commercial separators are derived from
empirical equations that are unique and proprietary to each manufacturer. However, some
general relationships between performance and the geometry of a separator have been
developed. CSO studies have found that the primary determinants of performance of vortex
separators are the diameters of the inlet pipe and chamber with all other geometry proportional
to these two.

Sullivan et al. (1982) found that performance is related to the ratios of chamber to inlet
diameters, D2/D1, and height between the inlet and outlet and the inlet diameter, H1/D1, shown
in Figure 3. The relationships are: as D2/D1 approaches one, the efficiency decreases; and, as
the H1/D1 ratio decreases, the efficiency decreases. These relationships may allow qualitative
comparisons of the alternative designs of manufacturers. Engineers who wish to apply these
concepts should review relevant publications presented in the References.

Siting Criteria
There are no particularly unique siting criteria. The size of the drainage area that can be served
by vortex separators is directly related to the capacities of the largest models.
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MP-51 Vortex Separator

Additional Design Guidelines

Vortex separators have two capacities if positioned as in-line facilities, a treatment capacity and
a hydraulic capacity. Failure to recognize the difference between the two may lead to significant
under sizing; i.e., too small a model is selected. This observation is relevant to three of the five
products. These three technologies all are designed to experience a unit flow rate of about 24
gallons/square foot of separator footprint at the peak of the design treatment event. This is the
horizontal area of the separator zone within the container, not the total footprint of the unit. At
this unit flow rate, laboratory tests by these manufacturers have established that the
performance will meet the general claims previously described. However, the units are sized to
handle 100 gallons/square foot at the peak of the hydraulic event. Hence, in selecting a
particular model the design engineer must be certain to match the peak flow of the design event
to the stated treatment capacity, not the hydraulic capacity. The former is one-fourth the latter.
If the unit is positioned as an off-line facility, the model selected is based on the capacity equal
to the peak of the design treatment event.

Maintenance

Maintenance consists of the removal of accumulated material with an eductor truck. It may be
necessary to remove and dispose the floatables separately due to the presence of petroleum
product.

Maintenance Requirements

Remove all accumulated sediment, and litter and other floatables, annually, unless experience
indicates the need for more or less frequent maintenance.

Cost

Manufacturers provide costs for the units including delivery. Installation costs are generally on
the order of 50 to 100 % of the manufacturer’s cost. For most sites the units are cleaned
annually.

Cost Considerations

The different geometry of the several manufactured separators suggests that when comparing
the costs of these systems to each other, that local conditions (e.g., groundwater levels) may
affect the relative cost-effectiveness.

References and Sources of Additional Information

Field, R., 1972, The swirl concentrator as a combined sewer overflow regulator facility, EPA/R2-
72-008, U.S. Environmental Protection Agency, Washington, D.C.

Field, R., D. Averill, T.P. O’Connor, and P. Steel, 1997, Vortex separation technology, Water
Qual. Res. J. Canada, 32, 1, 185

Manufacturers technical materials

Sullivan, R.H., et al., 1982, Design manual — swirl and helical bend pollution control devices,
EPA-600/8-82/013, U.S. Environmental Protection Agency, Washington, D.C.

Sullivan, R.H., M.M. Cohn, J.E. Ure, F.F. Parkinson, and G. Caliana, 1974, Relationship between
diameter and height for the design of a swirl concentrator as a combined sewer overflow
regulator, EPA 670/2-74-039, U.S. Environmental Protection Agency, Washington, D.C.
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Sullivan, R.H., M.M. Cohn, J.E. Ure, F.F. Parkinson, and G. Caliana, 1974, The swirl
concentrator as a grit separator device, EPA670/2-74-026, U.S. Environmental Protection
Agency, Washington, D.C.

Sullivan, R.H., M.M. Cohn, J.E. Ure, F.F. Parkinson, and G. Caliana, 1978, Swirl primary
separator device and pilot demonstration, EPA600/2-78-126, U.S. Environmental Protection
Agency, Washington, D.C.
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Non-Stormwater Discharges

SC-10

Description Objectives
Non-stormwater discharges (NSWDs) are = Cover
flows that do not consist entirely of m Contain
stormwater. Some non-stormwater s Educate

discharges do not include pollutants and
may be discharged to the storm drain if local
regulations allow. These include
uncontaminated groundwater and natural
springs. There are also some non-

m Reduce/Minimize

m Product Substitution

Targeted Constituents

stormwater discharges that typically do not S edzment
contain pollutants and may be discharged to Nutrients v
the storm drain with conditions. These Trash
include: potable water sources, fire hydrant Metals v
flushing, air conditioner condensate, Bacteria v
landscape irrigation drainage and landscape Oil and Grease v’
watering, emergency firefighting, etc. as Organics v’
discussed in Section 2. Minimum BMPs Covered
However there are certain non-stormwater @ Good Housekeeping v
discharges that pose an environmental :
concern. These discharges may originate O p rez')entatlve
from illegal dumping of industrial material “~ _ Mantenance
or wastes and illegal connections such as Spill and Leak
. ; . . . Prevention and v’
internal floor drains, appliances, industrial R

. . . esponse
processes, sinks, and toilets that are illegally Material Handling &
connected to the nearby storm drainage % Waste Management
system through on-site drainage and piping. Erosion and
These unauthorized discharges (examples of @ Sodiment Coritrols
which may include: process waste waters, = Employee Training 7
cooling waters, wash waters, and sanitary &’ Program
wastewater) can carry substances such as @ Quality Assurance ”
paint, oil, fuel and other automotive fluids, Record Keeping

chemicals and other pollutants into storm
drains.

Non-stormwater discharges will need to be
addressed through a combination of
detection and elimination. The ultimate
goal is to effectively eliminate unauthorized
non-stormwater discharges to the
stormwater drainage system through
implementation of measures to detect,

correct, and enforce against illicit
connections and illegal discharges of

CALIFORNIA STORMWATER
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Non-Stormwater Discharges SC-10

pollutants on streets and into the storm drain system and downstream water bodies.

Approach

Initially the Discharger must make an assessment of non-stormwater discharges to
determine which types must be eliminated or addressed through BMPs. The focus of the
following approach is the elimination of unauthorized non-stormwater discharges. See
other BMP Fact Sheets for activity-specific pollution prevention procedures.

General Pollution Prevention Protocols

0 Implement waste management controls described in SC-34 Waste Handling and
Disposal.

o Develop clear protocols and lines of communication for effectively prohibiting non-
stormwater discharges, especially those that are not classified as hazardous. These
are often not responded to as effectively as they need to be.

O Stencil or demarcate storm drains, where applicable, to prevent illegal disposal of
pollutants. Storm drain inlets should have messages such as “Dump No Waste Drains
to Stream” or similar stenciled or demarcated next to them to warn against ignorant
or unintentional dumping of pollutants into the storm drainage system.

O Manage and control sources of water such as hose bibs, faucets, wash racks,
irrigation heads, etc. Identify hoses and faucets in the SWPPP, and post signage for
appropriate use.

Non-Stormwater Discharge Investigation Protocols

Identifying the sources of non-stormwater discharges requires the Discharger to conduct
an investigation of the facility at regular intervals. There are several categories of non-
stormwater discharges:

O Visible, easily identifiable discharges, typically generated as surface runoff, such as
uncontained surface runoff from vehicle or equipment washing; and

O Non-visible, (e.g., subsurface) discharges into the site drainage system through a
variety of pathways that are not obvious.

The approach to detecting and eliminating non-stormwater discharges will vary
considerably, as discussed below:
Visible and identifiable discharges

o Conduct routine inspections of the facilities and of each major activity area and
identify visible evidence of unauthorized non-stormwater discharges. This may
include:

v" Visual observations of actual discharges occurring;
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Non-Stormwater Discharges SC-10

v

Evidence of surface staining, discoloring etc. that indicates that discharges have
occurred;

Pools of water in low lying areas when a rain event has not occurred; and

Discussions with operations personnel to understand practices that may lead to
unauthorized discharges.

If evidence of non-stormwater discharges is discovered:

v

Document the location and circumstances using Worksheets 5 and 6 (Section 2 of
the manual), including digital photos;

Identify and implement any quick remedy or corrective action (e.g., moving
uncovered containers inside or to a proper location); and

Develop a plan to eliminate the discharge. Consult the appropriate activity-
specific BMP Fact Sheet for alternative approaches to manage and eliminate the
discharge.

Consult the appropriate activity-specific BMP Fact Sheet for alternative approaches
to manage and eliminate the discharge. Make sure the facility SWPPP is up-to-date
and includes applicable BMPs to address the non-stormwater discharge.

Other Illegal Discharges (Non visible)

Illicit Connections

O

Locate discharges from the industrial storm drainage system to the municipal storm
drain system through review of “as-built” piping schematics.

Isolate problem areas and plug illicit discharge points.

Locate and evaluate discharges to the storm drain system.

Visual Inspection and Inventory:

v

v

Inventory and inspect each discharge point during dry weather.

Keep in mind that drainage from a storm event can continue for a day or two
following the end of a storm and groundwater may infiltrate the underground
stormwater collection system.

Non-stormwater discharges are often intermittent and may require periodic
inspections.

Review Infield Piping
O A review of the “as-built” piping schematic is a way to determine if there are any
connections to the stormwater collection system.
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Non-Stormwater Discharges SC-10

O Inspect the path of loading/unloading area drain inlets and floor drains in older
buildings.

O Never assume storm drains are connected to the sanitary sewer system.

Monitoring for investigation/detection of illegal discharges

o If asuspected illegal or unknown discharge is detected, monitoring of the discharge
may help identify the content and/or suggest the source. This may be done with a
field screening analysis, flow meter measurements, or by collecting a sample for
laboratory analysis. Section 5 and Appendix D describe the necessary field
equipment and procedures for field investigations.

O Investigative monitoring may be conducted over time. For example if, a discharge is
intermittent, then monitoring might be conducted to determine the timing of the
discharge to determine the source.

O Investigative monitoring may be conducted over a spatial area. For example, if a
discharge is observed in a pipe, then monitoring might be conducted at accessible
upstream locations in order to pinpoint the source of the discharge.

O Generally, investigative monitoring requiring collection of samples and submittal for
lab analysis requires proper planning and specially trained staff.

Smoke Testing

Smoke testing of wastewater and stormwater collection systems is used to detect
connections between the two piping systems. Smoke testing is generally performed at a
downstream location and the smoke is forced upstream using blowers to create positive
pressure. The advantage to smoke testing is that it can potentially identify multiple
potential discharge sources at once.

O Smoke testing uses a harmless, non-toxic smoke cartridges developed specifically for
this purpose.

O Smoke testing requires specialized equipment (e.g., cartridges, blowers) and is
generally only appropriate for specially trained staff.

O A Standard Operating Procedure (SOP) for smoke testing is highly desirable. The
SOP should address the following elements:

v" Proper planning and notification of nearby residents and emergency services is
necessary since introducing smoke into the system may result in false alarms;

v During dry weather, the stormwater collection system is filled with smoke and
then traced back to sources;
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Non-Stormwater Discharges SC-10

v' Temporary isolation of segments of pipe using sand bags is often needed to force
the smoke into leaking pipes; and

v The appearance of smoke in a waste vent pipe, at a sewer manhole, or even the
base of a toilet indicates that there may be a connection between the sanitary and
storm water systems.

O Most municipal wastewater agencies will have necessary staff and equipment to
conduct smoke testing and they should be contacted if cross connections with the
sanitary sewer are suspected. See SC-44 Drainage System Maintenance for more
information.

Dye Testing

O Dye testing is typically performed when there is a suspected specific pollutant source
and location (i.e., leaking sanitary sewer) and there is evidence of dry weather flows
in the stormwater collection system.

o Dyeisreleased at a probable upstream source location, either the facility’s sanitary or
process wastewater system. The dye must be released with a sufficient volume of
water to flush the system.

O Operators then visually examine the downstream discharge points from the
stormwater collection system for the presence of the dye.

O Dye testing can be performed informally using commercially available products in
order to conduct an initial investigation for fairly obvious cross-connections.

O More detailed dye testing should be performed by properly trained staff and follow
SOPs. Specialized equipment such as fluorometers may be necessary to detect low
concentrations of dye.

O Most municipal wastewater agencies will have necessary staff and equipment to
conduct dye testing and they should be contacted if cross connections with the
sanitary sewer are suspected.

TV Inspection of Drainage System

O Closed Circuit Television (CCTV) can be employed to visually identify illicit
connections to the industrial storm drainage system. Two types of CCTV systems are
available: (1) a small specially designed camera that can be manually pushed on a
stiff cable through storm drains to observe the interior of the piping, or (2) a larger
remote operated video camera on treads or wheels that can be guided through storm
drains to view the interior of the pipe.

o CCTV systems often include a high-pressure water jet and camera on a flexible cable.
The water jet cleans debris and biofilm off the inside of pipes so the camera can take
video images of the pipe condition.
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0 CCTV units can detect large cracks and other defects such as offsets in pipe ends
caused by root intrusions or shifting substrate.

O CCTV can also be used to detect dye introduced into the sanitary sewer.

o CCTV inspections require specialized equipment and properly trained staff and are
generally best left to specialized contractors or municipal public works staff.

Illegal Dumping

O Substances illegally dumped on streets and into the storm drain systems and creeks
may include paints, used oil and other automotive fluids, construction debris,
chemicals, fresh concrete, leaves, grass clippings, and pet wastes. These wastes can
cause stormwater and receiving water quality problems as well as clog the storm
drain system itself.

o Establish a system for tracking incidents. The system should be designed to identify
the following:
v" Tllegal dumping hot spots;
v" Types and quantities (in some cases) of wastes;
v Patterns in time of occurrence (time of day/night, month, or year);
v Mode of dumping (abandoned containers, “midnight dumping” from moving

vehicles, direct dumping of materials, accidents/spills);

v" An anonymous tip/reporting mechanism; and
v Evidence of responsible parties (e.g., tagging, encampments, etc.).

O One of the keys to success of reducing or eliminating illegal dumping is increasing

the number of people at the facility who are aware of the problem and who have the
tools to at least identify the incident, if not correct it. Therefore, train field staff to
recognize and report the incidents.

Once a site has been cleaned:

O

O

Post “No Dumping” signs with a phone number for reporting dumping and disposal.

Landscaping and beautification efforts of hot spots may also discourage future
dumping, as well as provide open space and increase property values.

0 Lighting or barriers may also be needed to discourage future dumping.
O See fact sheet SC-11 Spill Prevention, Control, and Cleanup.
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Non-Stormwater Discharges SC-10

Inspection

O Regularly inspect and clean up hot spots and other storm drainage areas where
illegal dumping and disposal occurs.

O Conduct field investigations of the industrial storm drain system for potential
sources of non-stormwater discharges.

O Pro-actively conduct investigations of high priority areas. Based on historical data,
prioritize specific geographic areas and/or incident type for pro-active investigations.

Spill and Leak Prevention and Response

O On paved surfaces, clean up spills with as little water as possible. Use a rag for small
spills, a damp mop for general cleanup, and absorbent material for larger spills. If
the spilled material is hazardous, then the used cleanup materials are also hazardous
and must be sent to a certified laundry (rags) or disposed of as hazardous waste.

O Never hose down or bury dry material spills. Sweep up the material and dispose of

properly.

O Use adsorbent materials on small spills rather than hosing down the spill. Remove
the adsorbent materials promptly and dispose of properly.

o For larger spills, a private spill cleanup company or Hazmat team may be necessary.
O See SC-11 Spill Prevention Control and Cleanup.

~ '\ Employee Training Program

0 Training of technical staff in identifying and documenting illegal dumping incidents
is required. The frequency of training must be presented in the SWPPP, and depends
on site-specific industrial materials and activities.

O Consider posting a quick reference table near storm drains to reinforce training.

O Train employees to identify non-stormwater discharges and report discharges to the
appropriate departments.

0 Educate employees about spill prevention and cleanup.

O Well-trained employees can reduce human errors that lead to accidental releases or
spills. The employee should have the tools and knowledge to immediately begin
cleaning up a spill should one occur. Employees should be familiar with the Spill
Prevention Control and Countermeasure Plan. Employees should be able to identify
work/jobs with high potential for spills and suggest methods to reduce possibility.

0 Determine and implement appropriate outreach efforts to reduce non-permissible
non-stormwater discharges.
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Non-Stormwater Discharges SC-10

Conduct spill response drills annually (if no events occurred) in order to evaluate the
effectiveness of the plan.

When a responsible party is identified, educate the party on the impacts of his or her
actions.

Quality Assurance and Record Keeping

Performance Evaluation

O

O

Annually review internal investigation results; assess whether goals were met and
what changes or improvements are necessary.

Obtain feedback from personnel assigned to respond to, or inspect for, illicit
connections and illegal dumping incidents.

Develop document and data management procedures.

A database is useful for defining and tracking the magnitude and location of the
problem.

Report prohibited non-stormwater discharges observed during the course of normal
daily activities so they can be investigated, contained, and cleaned up or eliminated.

Document that non-stormwater discharges have been eliminated by recording tests
performed, methods used, dates of testing, and any on-site drainage points observed.

Annually document and report the results of the program.

Maintain documentation of illicit connection and illegal dumping incidents,
including significant conditionally exempt discharges that are not properly managed.

Document training activities.

Potential Limitations and Work-Arounds

Some facilities may have space constraints, limited staffing and time limitations that may
preclude implementation of BMPs. Provided below are typical limitations and
recommended “work-arounds.”

O Many facilities do not have accurate, up-to-date ‘as-built’ plans or drawings which
may be necessary in order to conduct non-stormwater discharge assessments.

v Online tools such as Google Earth™ can provide an aerial view of the facility and
may be useful in understanding drainage patterns and potential sources of non-
stormwater discharges

v" Local municipal jurisdictions may have useful drainage systems maps.

September 2014 California Stormwater BMP Handbook 8 of 10

Industrial and Commercial
WWWw.casga.org



Non-Stormwater Discharges SC-10

O Video surveillance cameras are commonly used to secure the perimeter of industrial
facilities against break-ins and theft. These surveillance systems may also be useful
for capturing illegal dumping activities. Minor, temporary adjustments to the field of
view of existing surveillance camera systems to target known or suspected problem
areas may be a cost-effective way of capturing illegal dumping activities and
identifying the perpetrators.

Potential Capital Facility Costs and Operation & Maintenance
Requirements

Facilities

o Capital facility cost requirements may be minimal unless cross-connections to storm
drains are detected.

0 Indoor floor drains may require re-plumbing if cross-connections are detected.

O Leaky sanitary sewers will require repair or replacement which can have significant
costs depending on the size and industrial activity at the facility.

Maintenance (including administrative and staffing)

O The primary effort is for staff time and depends on how aggressively a program is
implemented.

O Costs for containment, and disposal of any leak or discharge is borne by the
Discharger.

o Ilicit connections can be difficult to locate especially if there is groundwater
infiltration.

o Illegal dumping and illicit connection violations requires technical staff to detect and
investigate them.

Supplemental Information

Permit Requirements

The IGP authorizes certain Non-Storm Water Discharges (NSWDs) provided BMPs are
included in the SWPPP and implemented to:

O Reduce or prevent the contact of authorized NSWDs with materials or equipment
that are potential sources of pollutants;

O Reduce, to the extent practicable, the flow or volume of authorized NSWDs;

0 Ensure that authorized NSWDs do not contain quantities of pollutants that cause or
contribute to an exceedance of a water quality standards (WQS); and,
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Non-Stormwater Discharges SC-10

0 Reduce or prevent discharges of pollutants in authorized NSWDs in a manner that
reflects best industry practice considering technological availability and economic
practicability and achievability.”

References and Resources

Center for Watershed Protection, 2004. Illicit Discharge Detection and Elimination: A
Guidance Manual for Program Development and Technical Assessments, EPA
Cooperative Agreement X-82907801-0.

Dublin San Ramon Sanitation District. http://www.dsrsd.com/wwrw/smoketest.html.

Orange County Stormwater Program, Best Management Practices for
Industrial/Commercial Business Activities. Available online at:

http://ocwatersheds.com/documents/bmp/industrialcommercialbusinessesactivities.

Sacramento Stormwater Management Program, Best Management Practices for
Industrial Storm Water Pollution Control, Available online at:
http://www.msa.saccounty.net/sactostormwater/documents/guides/industrial-BMP-

manual.pdf.

Santa Clara Valley Urban Runoff Pollution Prevention Program.
http://www.scvurppp.org.

Southern California Coastal Water Research Project, 2013. The California Microbial
Source Identification Manual: A Tiered Approach to Identifying Fecal Pollution
Sources to Beaches, Technical Report 804.

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

US EPA. National Pollutant Discharge Elimination System. Available online at:
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=factsheet res
ults&view=specific&bmp=111.

WEF Press Alexandria, Virginia, 2009.Existing Sewer Evaluation and Rehabilitation:
WEF Manual of Practice No. FD-6 ASCE/EWRI Manuals and Reports on Engineering
Practice No. 62, Third Edition.
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Spill Prevention, Control & Cleanup SC-11

8

Description

Spills and leaks, if not properly controlled, can adversely impact
the storm drain system and receiving waters. Due to the type of
work or the materials involved, many activities that occur either
at a municipal facility or as a part of municipal field programs
have the potential for accidental spills and leaks. Proper spill
response planning and preparation can enable municipal
employees to effectively respond to problems when they occur
and minimize the discharge of pollutants to the environment.

Approach
m  An effective spill response and control plan should include:

- Spill/leak prevention measures;
- Spill response procedures;

- Spill cleanup procedures;

- Reporting; and

- Training

m A well thought out and implemented plan can prevent
pollutants from entering the storm drainage system and can
be used as a tool for training personnel to prevent and
control future spills as well.

Pollution Prevention

m  Develop and implement a Spill Prevention Control and
Response Plan. The plan should include:

Objectives

m Cover

Contain

m Educate

Reduce/Minimize
Product Substitution

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease
Organics

Oxygen Demanding

SNENEN

CA

SQA

California
Stormwater
Quality

Association

January 2003 California Stormwater BMP Handbook

Municipal
www.cabmphandbooks.com

1of 7



SC-11 Spill Prevention, Control & Cleanup

- A description of the facility, the address, activities and materials involved

- Identification of key spill response personnel

- Identification of the potential spill areas or operations prone to spills/leaks
- Identification of which areas should be or are bermed to contain spills/leaks

- Facility map identifying the key locations of areas, activities, materials, structural BMPs,
etc.

- Material handling procedures

- Spill response procedures including:

Assessment of the site and potential impacts

- Containment of the material

- Notification of the proper personnel and evacuation procedures
- Clean up of the site

- Disposal of the waste material and

- Proper record keeping

m  Product substitution — use less toxic materials (i.e. use water based paints instead of oil
based paints)

m  Recycle, reclaim, or reuse materials whenever possible. This will reduce the amount of
materials that are brought into the facility or into the field.

Suggested Protocols
Spill/Leak Prevention Measures

m If possible, move material handling indoors, under cover, or away from storm drains or
sensitive water bodies.

m  Properly label all containers so that the contents are easily identifiable.
m  Berm storage areas so that if a spill or leak occurs, the material is contained.

m  Cover outside storage areas either with a permanent structure or with a seasonal one such as
a tarp so that rain can not come into contact with the materials.

m  Check containers (and any containment sumps) often for leaks and spills. Replace
containers that are leaking, corroded, or otherwise deteriorating with containers in good
condition. Collect all spilled liquids and properly dispose of them.
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Spill Prevention, Control & Cleanup SC-11

m Store, contain and transfer liquid materials in such a manner that if the container is
ruptured or the contents spilled, they will not discharge, flow or be washed into the storm
drainage system, surface waters, or groundwater.

m  Place drip pans or absorbent materials beneath all mounted taps and at all potential drip
and spill locations during the filling and unloading of containers. Any collected liquids or
soiled absorbent materials should be reused/recycled or properly disposed of.

m For field programs, only transport the minimum amount of material needed for the daily
activities and transfer materials between containers at a municipal yard where leaks and
spill are easier to control.

m If paved, sweep and clean storage areas monthly, do not use water to hose down the area
unless all of the water will be collected and disposed of properly.

m Install a spill control device (such as a tee section) in any catch basins that collect runoff
from any storage areas if the materials stored are oil, gas, or other materials that separate
from and float on water. This will allow for easier cleanup if a spill occurs.

m If necessary, protect catch basins while conducting field activities so that if a spill occurs, the
material will be contained.

Training
m  Educate employees about spill prevention, spill response and cleanup on a routine basis.

m  Well-trained employees can reduce human errors that lead to accidental releases or spills:

- The employees should have the tools and knowledge to immediately begin cleaning up a
spill if one should occur.

- Employees should be familiar with the Spill Prevention Control and Countermeasure
Plan if one is available.

m Training of staff from all municipal departments should focus on recognizing and reporting
potential or current spills/leaks and who they should contact.

m  Employees responsible for aboveground storage tanks and liquid transfers for large bulk
containers should be thoroughly familiar with the Spill Prevention Control and
Countermeasure Plan and the plan should be readily available.

Spill Response and Prevention
m Identify key spill response personnel and train employees on who they are.

m  Store and maintain appropriate spill cleanup materials in a clearly marked location near
storage areas; and train employees to ensure familiarity with the site’s spill control plan
and/or proper spill cleanup procedures.

m  Locate spill cleanup materials, such as absorbents, where they will be readily accessible (e.g.
near storage and maintenance areas, on field trucks).
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SC-11 Spill Prevention, Control & Cleanup

m  Follow the Spill Prevention Control and Countermeasure Plan if one is available.

m If a spill occurs, notify the key spill response personnel immediately. If the material is
unknown or hazardous, the local fire department may also need to be contacted.

m If safe to do so, attempt to contain the material and block the nearby storm drains so that the
area impacted is minimized. If the material is unknown or hazardous wait for properly
trained personnel to contain the materials.

m  Perform an assessment of the area where the spill occurred and the downstream area that it
could impact. Relay this information to the key spill response and clean up personnel.

Spill Cleanup Procedures

m  Small non-hazardous spills
- Use arag, damp cloth or absorbent materials for general clean up of liquids
- Use brooms or shovels for the general clean up of dry materials

- If water is used, it must be collected and properly disposed of. The wash water can not
be allowed to enter the storm drain.

- Dispose of any waste materials properly
- Clean or dispose of any equipment used to clean up the spill properly
m Large non-hazardous spills
- Use absorbent materials for general clean up of liquids
- Use brooms, shovels or street sweepers for the general clean up of dry materials

- If water is used, it must be collected and properly disposed of. The wash water can not
be allowed to enter the storm drain.

- Dispose of any waste materials properly
- Clean or dispose of any equipment used to clean up the spill properly

m  For hazardous or very large spills, a private cleanup company or Hazmat team may need to
be contacted to assess the situation and conduct the cleanup and disposal of the materials.

m  Chemical cleanups of material can be achieved with the use of absorbents, gels, and foams.
Remove the adsorbent materials promptly and dispose of according to regulations.

m If the spilled material is hazardous, then the used cleanup materials are also hazardous and
must be sent to a certified laundry (rags) or disposed of as hazardous waste.

Reporting

m  Report any spills immediately to the identified key municipal spill response personnel.
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Spill Prevention, Control & Cleanup SC-11

m  Report spills in accordance with applicable reporting laws. Spills that pose an immediate
threat to human health or the environment must be reported immediately to the Office of
Emergency Service (OES)

m  Spills that pose an immediate threat to human health or the environment may also need to
be reported within 24 hours to the Regional Water Quality Control Board.

m  Federal regulations require that any oil spill into a water body or onto an adjoining shoreline
be reported to the National Response Center (NRC) at 800-424-8802 (24 hour)

m  After the spill has been contained and cleaned up, a detailed report about the incident
should be generated and kept on file (see the section on Reporting below). The incident may
also be used in briefing staff about proper procedures

Other Considerations

m State regulations exist for facilities with a storage capacity of 10,000 gallons or more of
petroleum to prepare a Spill Prevention Control and Countermeasure Plan (SPCC) Plan
(Health & Safety Code Chapter 6.67).

m State regulations also exist for storage of hazardous materials (Health & Safety Code Chapter
6.95), including the preparation of area and business plans for emergency response to the
releases or threatened releases.

m  Consider requiring smaller secondary containment areas (less than 200 sq. ft.) to be
connected to the sanitary sewer, if permitted to do so, prohibiting any hard connections to
the storm drain.

Requirements
Costs
m  Will vary depending on the size of the facility and the necessary controls.

m  Prevention of leaks and spills is inexpensive. Treatment and/or disposal of wastes,
contaminated soil and water is very expensive

Maintenance
m  This BMP has no major administrative or staffing requirements. However, extra time is
needed to properly handle and dispose of spills, which results in increased labor costs

Supplemental Information
Further Detail of the BMP
Reporting

Record keeping and internal reporting represent good operating practices because they can
increase the efficiency of the response and containment of a spill. A good record keeping system
helps the municipality minimize incident recurrence, correctly respond with appropriate
containment and cleanup activities, and comply with legal requirements.
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SC-11 Spill Prevention, Control & Cleanup

A record keeping and reporting system should be set up for documenting spills, leaks, and other
discharges, including discharges of hazardous substances in reportable quantities. Incident
records describe the quality and quantity of non-stormwater discharges to the storm drain.

These records should contain the following information:

m  Date and time of the incident

m  Weather conditions

m  Duration of the spill/leak/discharge

m  Cause of the spill/leak/discharge

m  Response procedures implemented

m  Persons notified

m  Environmental problems associated with the spill/leak/discharge

Separate record keeping systems should be established to document housekeeping and
preventive maintenance inspections, and training activities. All housekeeping and preventive
maintenance inspections should be documented. Inspection documentation should contain the
following information:

m  The date and time the inspection was performed
m  Name of the inspector

m Items inspected

m  Problems noted

m Corrective action required

m Date corrective action was taken

Other means to document and record inspection results are field notes, timed and dated
photographs, videotapes, and drawings and maps.

Examples
The City of Palo Alto includes spill prevention and control as a major element of its highly
effective program for municipal vehicle maintenance shops.

References and Resources
King County Stormwater Pollution Control Manual - http://dnr.metrokec.gov/wlr/dss/spcm.htm

Orange County Stormwater Program
http://www.ocwatersheds.com/stormwater/swp _introduction.asp
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Spill Prevention, Control & Cleanup SC-11

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program

(URMP)
http://www.projectcleanwater.org/pdf/Model%20Program%20Municipal%20Facilities.pdf
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Outdoor Loading/Unloading

SC-30

Description

The loading/unloading of materials usually
takes place outside on docks or terminals;
therefore, materials spilled, leaked, or lost
during loading/unloading may collect in the
soil or on other surfaces and have the
potential to be carried away by wind,
stormwater runoff or when the area is
cleaned. Additionally, rainfall may wash
pollutants from machinery used to unload or
move materials. Implementation of the
following protocols will prevent or reduce the
discharge of pollutants to stormwater from
outdoor loading/unloading of materials.

Approach

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

General Pollution Prevention
Protocols

o Park tank trucks or delivery vehicles in
designated areas so that spills or leaks
can be contained.

0 Limit exposure of material to rainfall
whenever possible.

O Prevent stormwater run-on.
O Check equipment regularly for leaks.
Good Housekeeping

o Develop an operations plan that
describes procedures for loading
and/or unloading.

o Conduct loading and unloading in dry
weather if possible.

Objectives

m Cover

m Contain

m Educate

m Reduce/Minimize

m Product Substitution

Targeted Constituents

Sediment v
Nutrients v
Trash

Metals v
Bacteria

Oil and Grease v
Organics v

Minimum BMPs Covered

£® Good Housekeeping v

Preventative Maintenance

Spill and Leak Prevention v
and Response

Material Handling & v
Waste Management

Erosion and Sediment
Controls

Employee Training v
Program

Quality Assurance Record
Keeping

2
@
@
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Outdoor Loading/Unloading SC-30

0 Cover designated loading/unloading areas to reduce exposure of materials to rain.

o Consider placing a seal or door skirt between delivery vehicles and building to
prevent exposure to rain.

0 Design loading/unloading area to prevent stormwater run-on, which would
include grading or berming the area, and position roof downspouts so they direct
stormwater away from the loading/unloading areas.

0 Have employees load and unload all materials and equipment in covered areas
such as building overhangs at loading docks if feasible.

0 Load/unload only at designated loading areas.

O Use drip pans underneath hose and pipe connections and other leak-prone spots
during liquid transfer operations, and when making and breaking connections.
Several drip pans should be stored in a covered location near the liquid transfer
area so that they are always available, yet protected from precipitation when not in
use. Drip pans can be made specifically for railroad tracks. Drip pans must be
cleaned periodically, and drip collected materials must be disposed of properly.

O Pave loading areas with concrete instead of asphalt.
O Avoid placing storm drains inlets in the area.

0 Grade and/or berm the loading/unloading area with drainage to sump; regularly
remove materials accumulated in sump.

@ Spill Response and Prevention Procedures

o Keep your spill prevention and control plan up-to-date or have an emergency spill
cleanup plan readily available, as applicable.

o Contain leaks during transfer.

O Store and maintain appropriate spill cleanup materials in a location that is readily
accessible and known to all employees.

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

0 Use drip pans or comparable devices when transferring oils, solvents, and paints.
Material Handling and Waste Management
J O Spot clean leaks and drips routinely to prevent runoff of spillage.

O Do not pour liquid wastes into floor drains, sinks, outdoor storm drain inlets, or
other storm drains or sewer connections.
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Outdoor Loading/Unloading SC-30

O

O

Do not put used or leftover cleaning solutions, solvents, and automotive fluids in
the storm drain or sanitary sewer.

Collect leaking or dripping fluids in drip pans or containers. Fluids are easier to
recycle if kept separate.

Promptly transfer used fluids to the proper waste or recycling drums. Do not leave
drip pans or other open containers lying around.

Minimize the possibility of stormwater pollution from outside waste receptacles by
doing at least one of the following:

v' Use only watertight waste receptacle(s) and keep the lid(s) closed.
Grade and pave the waste receptacle area to prevent run-on of stormwater.
Install a roof over the waste receptacle area.

Install a low containment berm around the waste receptacle area.

AN

Use and maintain drip pans under waste receptacles.
Post “no littering” signs.

Perform work area clean-up and dry sweep after daily operations.

o \jj Employee Training Program

T 4

L

O

Train employees (e.g., fork lift operators) and contractors on proper spill
containment and cleanup.

Have employees trained in spill containment and cleanup present during
loading/unloading.

Train employees in proper handling techniques during liquid transfers to avoid
spills.

Make sure forklift operators are properly trained on loading and unloading
procedures.

Quality Assurance and Record Keeping

0 Keep accurate maintenance logs that document activities performed, quantities of
materials removed, and improvement actions.
O Keep accurate logs of spill response actions that document what was spilled, how it
was cleaned up, and how the waste was disposed.
o Establish procedures to complete logs and file them in the central office.
O Keep accurate logs of daily clean-up operations.
September 2014 California Stormwater BMP Handbook 30f6

Industrial and Commercial
WWWw.casga.org



Outdoor Loading/Unloading SC-30

Potential Limitations and Work-Arounds

Some facilities may have space constraints, limited staffing and time limitations that may
preclude implementation of BMPs. Provided below are typical limitations and
recommended “work-arounds.”

O Space and time limitations may preclude all transfers from being performed
indoors or under cover.

v" Designate specific areas for outdoor loading and unloading.

v Require employees to understand and follow spill and leak prevention BMPs.
0 It may not be possible to conduct transfers only during dry weather.

v Limit materials and equipment rainfall exposure to all extents practicable.

v Require employees to understand and follow spill and leak prevention BMPs.

Potential Capital Facility Costs and Operation & Maintenance
Requirements

Facilities

Many facilities will already have indoor or covered areas where loading/unloading takes
place and will require no additional capital expenditures.

If outdoor activities are required, construction of berms or other means to retain spills
and leaks may require appropriate constructed systems for containment. These
containment areas may require significant new capital investment.

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

Maintenance

Most of the operations and maintenance activities associated with implementing this
BMP are integrally linked to routine operations as previously described. Therefore
additional O&M is not required.

0 Conduct regular inspections and make repairs and improvements as necessary.
0 Check loading and unloading equipment regularly for leaks.
0 Conduct regular broom dry-sweeping of area. Do not wash with water.

Supplemental Information

Loading and Unloading of Liquids
0 Loading or unloading of liquids should occur in the manufacturing building so that
any spills that are not completely retained can be discharged to the sanitary sewer,
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treatment plant, or treated in a manner consistent with local sewer authorities and
permit requirements.

0 Forloading and unloading tank trucks to above and below ground storage tanks,
the following procedures should be used:

v" The area where the transfer takes place should be paved. If the liquid is
reactive with the asphalt, Portland cement should be used to pave the area.

v’ The transfer area should be designed to prevent run-on of stormwater from
adjacent areas. Sloping the pad and using a curb, like a speed bump, around
the uphill side of the transfer area should reduce run-on.

v" The transfer area should be designed to prevent runoff of spilled liquids from
the area. Sloping the area to a drain should prevent runoff. The drain should
be connected to a dead-end sump or to the sanitary sewer. A positive control
valve should be installed on the drain.

O For transfer from rail cars to storage tanks that must occur outside, use the
following procedures:

v" Drip pans should be placed at locations where spillage may occur, such as hose
connections, hose reels, and filler nozzles. Use drip pans when making and
breaking connections.

v Drip pan systems should be installed between the rails to collect spillage from
tank cars.

References and Resources

Minnesota Pollution Control Agency, Industrial Stormwater Best Management
Practices Guidebook BMP 26 Fueling and Liquid Loading/Unloading Operations.
Available online at: http://www.pca.state.mn.us/index.php/view-
document.html?gid=10557.

New Jersey Department of Environmental Protection, 2013. Basic Industrial
Stormwater General Permit Guidance Document NJPDES General Permit No
NJo088315. Available online at:

http://www.nj.gov/dep/dwq/pdf/5G2 guidance color.pdf.

Orange County Stormwater Program, Best Management Practices for
Industrial/Commercial Business Activities. Available online at:

http://ocwatersheds.com/documents/bmp/industrialcommercialbusinessesactivities.

Oregon Department of Environmental Quality, 2013. Industrial Stormwater Best
Management Practices Manual- BMP 26 Fueling and Liquid Loading/Unloading
Operations. Available online at:
http://www.deq.state.or.us/wq/wqgpermit/docs/IndBMP021413.pdf.
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Sacramento Stormwater Management Program, Best Management Practices for
Industrial Storm Water Pollution Control. Available online at:
http://www.msa.saccounty.net/sactostormwater/documents/guides/industrial-BMP-

manual.pdf.

Sacramento County Environmental Management Stormwater Program: Best
Management Practices. Available online at:
http://www.emd.saccounty.net/EnvHealth/Stormwater/Stormwater-BMPs.html.

Santa Clara Valley Urban Runoff Pollution Prevention Program. http://www.scvurppp-

w2k.com/.

US EPA. National Pollutant Discharge Elimination System — Industrial Fact Sheet Series
for Activities Covered by EPA’s Multi Sector General Permit. Available online at:
http://cfpub.epa.gov/npdes/stormwater/swsectors.cfm.
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Waste Handling & Disposal

SC-34

Description

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

Approach

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

General Pollution Prevention Protocols

O Accomplish reduction in the amount of
waste generated using the following source
controls:

v Production planning and sequencing;
v" Process or equipment modification;

v Raw material substitution or
elimination;

v Loss prevention and housekeeping;
v' Waste segregation and separation; and
v" Close loop recycling.

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

O Recycle materials whenever possible.

Objectives

m Cover

m Contain

m Educate

m Reduce/Minimize

m Product Substitution

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oi1l and Grease

Organics

ANENANAN

Minimum BMPs Covered
Good Housekeeping

<

Preventative
Maintenance

and Response

Spill and Leak Prevention

Material Handling &
Waste Management

Erosion and Sediment
Controls

Employee Training
Program

e OVD0O@®

Keeping

Quality Assurance Record
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Waste Handling & Disposal SC-34

O Use the entire product before disposing of the container.

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

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

Good Housekeeping

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

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

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

O Transfer waste from damaged containers into safe containers.

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

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

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

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

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

o If possible, move the activity indoor after ensuring all safety concerns such as fire

hazard and ventilation are addressed.

Preventative Maintenance

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

O Prevent waste materials from directly contacting rain.
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Waste Handling & Disposal SC-34

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

0 Cover the area with a permanent roof if feasible.

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

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

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

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

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

e Spill Response and Prevention Procedures

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

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

o Collect all spilled liquids and properly dispose of them.

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

O Ensure that vehicles transporting waste have spill prevention equipment that can
prevent spills during transport. Spill prevention equipment includes:

v" Vehicles equipped with baffles for liquid waste; and

v' Trucks with sealed gates and spill guards for solid waste.

Material Handling and Waste Management

Litter Control
O Post “No Littering” signs and enforce anti-litter laws.

O Provide a sufficient number of litter receptacles for the facility.
o Clean out and cover litter receptacles frequently to prevent spillage.

Waste Collection
o Keep waste collection areas clean.
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Waste Handling & Disposal SC-34

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

Secure solid waste containers; containers must be closed tightly when not in use.
Do not fill waste containers with washout water or any other liquid.

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

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

Chemical/Hazardous Wastes

O

O

O

O

Select designated hazardous waste collection areas on-site.

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

Place hazardous waste containers in secondary containment.

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

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

. Employee Training Program

Educate employees about pollution prevention measures and goals.

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

Train employees and subcontractors in proper hazardous waste management.
Use a training log or similar method to document training.

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

Quality Assurance and Record Keeping

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

O Keep accurate logs of spill response actions that document what was spilled, how it
was cleaned up, and how the waste was disposed.
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Waste Handling & Disposal SC-34

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

Potential Capital Facility Costs and Operation & Maintenance
Requirements

Facilities
O Capital costs will vary substantially depending on the size of the facility and the types

of waste handled. Significant capital costs may be associated with reducing wastes by
modifying processes or implementing closed-loop recycling.

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

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

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

Maintenance
0 Check waste containers weekly for leaks and to ensure that lids are on tightly.

Replace any that are leaking, corroded, or otherwise deteriorating.

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

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

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

References and Resources

Minnesota Pollution Control Agency, Industrial Stormwater Best Management
Practices Guidebook. Available online at: http://www.pca.state.mn.us/index.php/view-
document.html?gid=10557.

New Jersey Department of Environmental Protection, 2013. Basic Industrial
Stormwater General Permit Guidance Document NJPDES General Permit No
NJoo88315, Revised. Available online at:
http://www.nj.gov/dep/dwq/pdf/5G2 guidance color.pdf.

Orange County Stormwater Program, Best Management Practices for
Industrial/Commercial Business Activities. Available online at:

http://ocwatersheds.com/documents/bmp/industrialcommercialbusinessesactivities
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Oregon Department of Environmental Quality, 2013. Industrial Stormwater Best
Management Practices Manual- BMP 26 Fueling and Liquid Loading/Unloading
Operations. Available online at:
http://www.deq.state.or.us/wq/wgpermit/docs/IndBMP021413.pdf.

Sacramento Stormwater Management Program. Best Management Practices for
Industrial Storm Water Pollution Control. Available online at:
http://www.msa.saccounty.net/sactostormwater/documents/guides/industrial-BMP-

manual.pdf.

Sacramento County Environmental Management Stormwater Program: Best
Management Practices. Available online at:
http://www.emd.saccounty.net/EnvHealth/Stormwater/Stormwater-BMPs.html.

Santa Clara Valley Urban Runoff Pollution Prevention Program. http://www.scvurppp-

w2k.com/

US EPA. National Pollutant Discharge Elimination System — Industrial Fact Sheet Series
for Activities Covered by EPA’s Multi Sector General Permit. Available online at:
http://cfpub.epa.gov/npdes/stormwater/swsectors.cfm.
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RECORDING REQUESTED BY:

City of Rialto
Engineering Services Department

AND WHEN RECORDED MAIL TO:

City of Rialto
Attn: City Clerk
150 S. Palm Avenue

Rialto, CA 92376
(FOR RECODERS USE ONLY)

Pursuant to Government Code Section 6103 and 27383, this document is being recorded as a benefit to the City of Rialto and
recording fees shall not apply.

WATER QUALITY MANAGEMENT PLAN AND STORM WATER BMP TRANSFER, ACCESS AND
MAINTENANCE AGREEMENT

City of Rialto, County of San Bernardino, State of California

APN: 0239-192-23 PPD:

This Agreement is made this day of , 20__, by and between Brookfield Properties
(“Owner”), and the City of Rialto, a municipal corporation (“City”). The Owner and the City are sometimes
each individually referred to herein as a “Party” and, collectively, as the “Parties”

RECITALS

WHEREAS, the 1987 amendments to the Clean Water Act (‘CWA”) added new Section 402(p)
to the CWA establishing a framework for regulating municipal, industrial, and construction storm water
discharges under the National Pollutant Discharge Elimination System (“NPDES”) Permit; and

WHEREAS, Section 402(p) of the CWA requires NPDES permits for storm water discharges from
Municipal Separate Sewer Systems (MS4), as well as other designated storm water discharges that are
considered significant contributors of pollutants to waters of the United States; and

WHEREAS, the City is a co-permittee under the “Waste Discharge Requirements for the County
of San Bernardino and the Incorporated Cities of San Bernardino County, Order No. R8-2010-0036,
NPDES NO> CAS618036, Areawide Urban Storm Water Runoff’ dated January 29, 2010 and issued by
the California Regional Water Quality Control Board — Santa Ana Region, (the “NPDES Permit”); and

WHEREAS, among other things, the NPDES Permit requires the City to review and approve a
Water Quality Management Plan (“WQMP”) developed using the appropriate and Regional Board
approved WQMP template for each new development project; and to require the preparation and
implementation of an Operation and Maintenance Plan to ensure the long-term maintenance and
operation of all structural and non-structural Best Management Practices (“BMPs”) incorporated in each
WQMP; and

WHEREAS, to comply with its obligations under the NPDES Permit with respect to new
development projects the City enacted Section 12.60.260 of the Rialto Municipal Code vesting the City
Engineer or designee with the authority to review and approve a WQMP for all new development projects
and further requiring that the Owner of each project and the City to enter into a recordable “Water Quality
Management Plan” Agreement to ensure the long term maintenance and operations of structural and
non-structural BMPs in each WQMP; and
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WHEREAS, the Owner is the legal property owner of the real property situated in the State of
California, County of San Bernardino, located at the southwest corner of N Locust Avenue and W Lowell
Street in the City of Rialto, more commonly identified by San Bernardino County Assessor’s Parcel No(s).
(0239-192-23) and more particularly and legally described in “Exhibit A,” and shown on “Exhibit B,” (the
“Property”) as Tract/Parcel Map No. Parcel Map NO. 7173, book 77, pages 64-68, attached hereto and
incorporated herein by reference.

WHEREAS, at the time of initial approval of the development project PPD known as Locust
Gateway Logistics within the Property described herein, (the “Project”), the City required the Project to
employ BMPs to minimize pollutants in urban storm water runoff in accordance with section 12.60.260 of
the Rialto Municipal Code and NPDES Permit; and

WHEREAS, in order to minimize pollutants in urban storm water runoff and to minimize other
adverse impacts of urban storm water runoff, the Owner has chosen to install and/or implement BMPs
as described in the WQMP for the Project, a copy of which is on file with the City Engineer, and is
incorporated herein by reference; and

WHEREAS, said WQMP for the Project has been certified by the Owner and reviewed and
approved by the City; and

WHEREAS, said BMPs specified in the approved WQMP for the Project have been installed
according to the approved WQMP plans and are functional as intended, and have been certified by
Owner’s Engineer of Record and the Owner; and

WHEREAS, said BMPs, with installation and/or implementation on private property and draining
only private property, are part of a private facility with all maintenance or replacement therefore, the sole
responsibility of the Owner in accordance with the terms of this Agreement; and

WHEREAS, the Owner is aware that periodic and continuous maintenance, including, but not
necessarily limited to, filter material replacement and sediment removal, is required to assure proper
performance of all BMPs in the WQMP for the Project, and that, furthermore, such maintenance activity
will require compliance with all Federal, State, and local laws and regulations, including those pertaining
to confined space and waste disposal methods, in effect at the time such maintenance occurs.

NOW THEREFORE, in consideration of the City’s approval of the Project and the mutual promises
contained herein, the City of Rialto and Brookfield Properties hereby agrees as follows:

1. The Owner hereby provides the City or the City’s designee complete access, of any
duration, to the BMPs and their immediate vicinity (a) at any time, upon not less than 24
hours’ notice; or (b) in the event of emergency , as determined by City Engineer or his or
her designee with no advance notice; for the purpose of inspection, sampling, testing of
the BMPs, and in case of emergency , to undertake all necessary repairs or other
preventative measures at Owner’s expense as provided for in Section 3, below. The City
shall make every effort at all times to minimize or avoid interference with Owner’s use of
the Property when undertaking such inspections and repairs.

2. The Owner shall use its best efforts to diligently inspect each and every BMP installed
within the Project once each calendar year prior to October 1%, to document said
inspections in writing with any supporting data or materials, to maintain a record of said
inspections on site at all times, and to maintain all BMPs in a manner assuring peak
performance at all times. All reasonable precautions shall be exercised by the Owner and
the Owner’s representative or contractor in the removal and extraction of any material(s)
from the BMPs, and the ultimate disposal of the material(s) in manner consistent with all
relevant laws and regulations in effect at the time. As may be requested from time to time
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by the City, the Owner shall provide the City with documentation identifying the
materials(s) removed, the quantity, and the location of disposal destination, as
appropriate.

3. In the event the Owner, or its successors or assigns, fails to accomplish the necessary
maintenance contemplated by this Agreement, within thirty (30) days of being given written
notice by the City to do so, setting forth with specificity the actions to be taken, the City is
authorized to cause any maintenance necessary to be done and charge the entire cost
and expense to the Owner or the Owner’s successors or assigns, including administrative
costs, attorneys’ fees and interest thereon at the maximum rate authorized by the law,
twenty (20) days after the Owner’s receipt of the notice of expense until paid in full.

4. The City, in its sole and complete discretion, may require the Owner to post security in a
form and for a time period satisfactory to the City to guarantee the performance of the
obligations stated herein. Should the Owner fail to perform the obligations under this
Agreement, the City may, in the case of a cash bond, act for the Owner using the cash
proceeds, or in the case of a surety bond, require the sureties to perform the obligations
of this Agreement. As an additional remedy, the City Engineer may reasonably withdraw
any previous storm water-related approval with respect to the Property on which BMPs
have been improperly installed, modified without permission of the City and/or
inadequately implemented and maintained until such time as the Owner repays to the City
its reasonable costs incurred in accordance with paragraph 3 above.

5. This Agreement affects County of San Bernardino Assessor’s Parcel No(s). 0239-192-23,
and shall be recorded in the Official Records of the County of San Bernardino County at
the expense of the Owner and shall constitute notice to all successors and assigns of the
title to said Property of the obligation herein set forth. This agreement shall also entitle
the City to record a lien against the Property in such amount as will fully reimburse the
City, including interest as herein above set forth, subject to foreclosure in event of default
in payment called for under this Agreement.

6. In event any action is commenced to enforce or interpret any of the terms or conditions of
this agreement the prevailing Party shall, in addition to any costs and other relief, be
entitled to the recovery of its reasonable attorney’s fees, including fees for the use of in-
house counsel by a Party.

7. It is the intent of the Parties that the burdens and benefits herein undertaken shall
constitute equitable servitudes that run with the Property and shall be binding upon future
Owners of all or any portion of the Property. Any Owner’s liability hereunder shall
terminate at the time it ceases to be an Owner of the encumbered Property, except for
obligations which accrue prior to the date of transfer by such Owner, which shall remain
the personal obligation of such Owner.

8. The obligations herein undertaken shall be binding upon the heirs, successors, executors,
administrators and assigns of the parties hereto. The term “Owner” shall include not only
the present Owner, but also heirs, successors, executors, administrators, and assigns.
The Owner shall notify any successor to title of all or part of the Property about the
existence of this Agreement. The Owner shall provide a copy of such notice to the City at
the same time such notice is provided to the successor.

9. Time is of essence in the performance of this Agreement.

10. Any notice to the Party required or called for in this Agreement shall be in writing and shall
be served in person, or by deposit in the U.S. Mail, first class postage prepaid, to the
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address set forth below. Notice(s) shall be deemed effective upon receipt, or seventy-two
(72) hours after deposit in the U.S. Mail, whichever is earlier. A Party may change a notice
address only by providing written notice thereof to the other Party.

CITY: OWNER:
City Engineer Brookfield Properties (USA) LLC - Adam Schmid
City of Rialto 210 Rosecrans Avuenue, Suite 6250
150 S. Palm Avenue El Segundo, CA 90245
Rialto, CA 92376 PH: (310) 765- 3265
11. This Agreement shall be governed by and constructed in accordance with the laws of the

State of California.

12. Any amendment to this Agreement shall be in writing and approved by the City Engineer
and the Owner.

IN WITNESS WHEREOF, the Parties hereto have affixed their signatures as the date first written

above.
CITY OF RIALTO: OWNER:
By: By:
Name: Name:
Title: Title:
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EXHIBIT A
LEGAL DESCRIPTION

LEGAL DESCRIPTION

THE LAND REFERRED TO HEREIN IS SITUATED IN THE STATE OF CALIFORNIA,
COUNTY OF SAN BERNARDINO AND DESCRIBED AS FOLLOWS:

PARCEL A AS SHOWN ON CERTIFICATE OF COMPLIANCE NO. 175, AS EVIDENCED BY
DOCUMENT RECORDED JANUARY 23, 2007 AS INSTRUMENT NO. 200/7-0044424 OF
OFFICIAL RECORDS, BEING MORE PARTICULARLY DESCRIBED AS FOLLOWS:

PARCELS 13 AND 14 OF PARCEL MAP NO. 7173, AS SHOWN BY MAP ON FILE IN
BOOK 77 PAGES 64 TO 68 INCLUSIVE, OF PARCEL MAPS, AND PARCEL 2 OF
PARCEL MAFP 7064, AS SHOWN BY MAF ON FILE IN BOOK 68 PAGES 22, OF
PARCEL MAPRS, IN THE CITY OF RIALTO, COUNTY OF SAN BERNARDINO, STATE OF
CALIFORNIA, AND THAT PORTION OF THE EAST HALF OF THE NORTHWEST QUARTER
OF THE NORTHWEST QUARTER OF SECTION 28, TOWNSHIP 1 NORTH, RANGE 5 WEST,
SAN BERNARDINO BASE AND MERIDIAN, RECORDS OF SAID COUNTY, MORE
PARTICULARLY DESCRIBED AS FOLLOWS:

BEGINNING AT THE NORTHEAST CORNER OF SAID PARCEL 2, SAID POINT BEING ON
THE SOUTHERLY RIGHT OF WAY LINE OF LOWELL STREET DISTANT 22.50 FEET FROM
THE CENTERLINE THEREOF; THENCE SOUTH 89°10°30" WEST ALONG SAID SOUTHERLY
RIGHT OF WAY LINE, 1837.73 FEET; THENCE SOUTH 69°24°55" WEST, 100.47 FEET
TO A POINT ON A 60.00 FOOT RADIUS TANGENT CURVE CONCAVE NORTHWESTERLY,
TO WHICH A RADIAL LINE BEARS SOUTH 20°35°05" EAST;, THENCE SOUTHWESTERLY
ALONG SAID CURVE 20.50 FEET THROUGH A CENTRAL ANGLE OF 19'34°35" TO A
POINT TO WHICH A RADIAL LINE BEARS SOUTH 01°00°30" EAST, SAID POINT BEING
THE MOST NORTHWESTERLY CORNER OF SAID PARCEL 13; THENCE SOUTH 0100'30"
EAST ALONG THE WESTERLY LINE OF SAID PARCEL 13, 620.92 FEET TO THE
SOUTHWESTERLY CORNER OF SAID PARCEL 13; THENCE NORTH 8910'30" EAST
ALONG THE SOUTHERLY LINE OF SAID PARCEL 13, 0.84 FEET TO A POINT ON THE
WEST LINE OF THE EAST HALF OF THE NORTHWEST QUARTER OF THE NORTHWEST
QUARTER OF SAID SECTION 28; THENCE SOUTH 0103'17" EAST ALONG SAID WEST
LINE, 1323.60 FEET TO THE SOUTH LINE OF THE NORTHWEST QUARTER OF THE
NORTHWEST QUARTER OF SAID SECTION 28 THENCE NORTH 89°12°56" EAST ALONG
THE SAID SOUTH LINE TO THE SOUTHWEST CORNER OF THE NORTHWEST QUARTER
OF THE NORTHWEST QUARTER OF SAID SECTION 28, 660.70 FEET; THENCE NORTH
01°01'02" WEST ALONG THE EAST LINE OF THE NORTHWEST QUARTER OF THE
NORTHWEST QUARTER OF SAID SECTION 28, 1330.07 FEET TO THE SOUTHEAST
CORNER OF SAID PARCEL 14; THENCE NORTH 01°00°30" WEST ALONG THE
EASTERLY LINE OF SAID PARCEL 14, 329.21 FEET TO THE SOUTHWESTERLY CORNER
OF SAID PARCEL 2; THENCE NORTH 89°10°30" EAST ALONG THE SOUTHERLY LINE
OF SAID PARCEL 2, 1290.09 FEET TO THE SOUTHEASTERLY CORNER OF SAID
PARCEL 2, SAID POINT BEING ON THE WESTERLY RIGHT OF WAY LINE OF LOCUST
AVENUE DISTANT 33.00 FEET FROM THE CENTERLINE THEREOF; THENCE NORTH
01°00°30" WEST ALONG SAID WESTERLY RIGHT OF WAY LINE, 329.21 FEET TO THE
POINT OF BEGINNING.

APN: 0239-192-23
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Contech® CMP Detention Inspection and Maintenance Guide

Underground stormwater detention and infiltration systems must
be inspected and maintained at regular intervals for purposes of
performance and longevity.

Inspection

Inspection is the key to effective maintenance of CMP detention
systems and is easily performed. Contech recommends ongoing,
annual inspections. Sites with high trash load or small outlet
control orifices may need more frequent inspections. The rate
at which the system collects pollutants will depend more on-

site specific activities rather than the size or configuration of the
system.

Inspections should be performed more often in equipment
washdown areas, in climates where sanding and/or salting
operations take place, and in other various instances in which
one would expect higher accumulations of sediment or abrasive/
corrosive conditions. A record of each inspection is to be
maintained for the life of the system.

Maintenance

CMP detention systems should be cleaned when an inspection reveals
accumulated sediment or trash is clogging the discharge orifice.
Accumulated sediment and trash can typically be evacuated through
the manhole over the outlet orifice. If maintenance is not performed
as recommended, sediment and trash may accumulate in front of the
outlet orifice. Manhole covers should be securely seated following
cleaning activities. Contech suggests that all systems be designed with
an access/inspection manhole situated at or near the inlet and the
outlet orifice. Should it be necessary to get inside the system to perform
maintenance activities, all appropriate precautions regarding confined
space entry and OSHA regulations should be followed.

Annual inspections are best practice for all underground systems.
During this inspection if evidence of salting/de-icing agents is observed
within the system, it is best practice for the system to be rinsed,
including above the spring line soon after the spring thaw as part of the
maintenance program for the system.

Maintaining an underground detention or infiltration system is easiest
when there is no flow entering the system. For this reason, it is a good
idea to schedule the cleanout during dry weather.

The foregoing inspection and maintenance efforts help ensure
underground pipe systems used for stormwater storage continue to
function as intended by identifying recommended regular inspection
and maintenance practices. Inspection and maintenance related to the
structural integrity of the pipe or the soundness of pipe joint connections
is beyond the scope of this guide.

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS A WARRANTY. APPLICATIONS SUGGESTED HEREIN

ARE DESCRIBED ONLY TO HELP READERS MAKE THEIR OWN EVALUATIONS AND DECISIONS, AND ARE NEITHER

GUARANTEES NOR WARRANTIES OF SUITABILITY FOR ANY APPLICATION. CONTECH MAKES NO WARRANTY
WHATSOEVER, EXPRESS OR IMPLIED, RELATED TO THE APPLICATIONS, MATERIALS, COATINGS, OR PRODUCTS

DISCUSSED HEREIN. ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES OF FITNESS

FOR ANY PARTICULAR PURPOSE ARE DISCLAIMED BY CONTECH. SEE CONTECH'S CONDITIONS OF SALE
(AVAILABLE AT WWW.CONTECHES.COM/COS) FOR MORE INFORMATION.
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CDS®

Using patented continuous deflective separation technology, the
CDS system screens, separates and traps debris, sediment, and
oil and grease from stormwater runoff. The indirect screening
capability of the system allows for 100% removal of floatables
and neutrally buoyant material without blinding. Flow and
screening controls physically separate captured solids, and
minimize the re-suspension and release of previously trapped
pollutants. Inline units can treat up to 6 cfs, and internally bypass
flows in excess of 50 cfs (1416 L/s). Available precast or cast-in-
place, offline units can treat flows from 1 to 300 cfs (28.3 to
8495 L/s). The pollutant removal capacity of the CDS system has
been proven in lab and field testing.

Operation Overview

Stormwater enters the diversion chamber where the diversion
weir guides the flow into the unit’s separation chamber and
pollutants are removed from the flow. All flows up to the
system’s treatment design capacity enter the separation chamber
and are treated.

Swirl concentration and screen deflection force floatables and

solids to the center of the separation chamber where 100% of
floatables and neutrally buoyant debris larger than the screen

apertures are trapped.

Stormwater then moves through the separation screen, under
the oil baffle and exits the system. The separation screen remains
clog free due to continuous deflection.

During the flow events exceeding the treatment design capacity,
the diversion weir bypasses excessive flows around the separation
chamber, so captured pollutants are retained in the separation
cylinder.

GRATE INLET
(CAST IRON HOOD FOR
CURB INLET OPENING)

CLEAN OUT
(REQUIRED)

DEFLECTION PAN, 3 SIDED
(GRATE INLET DESIGN)

CREST OF BYPASS WEIR
(ONE EACH SIDE)

SEPARATION CYLINDER

(MULTIPLE PIPES POSSIBLE)

OUTLET OIL BAFFLE

TREATMENT SCREEN

SEPARATION SLAB — SUMP STORAGE

Design Basics

There are three primary methods of sizing a CDS system. The
Water Quality Flow Rate Method determines which model size
provides the desired removal efficiency at a given flow rate for a
defined particle size. The Rational Rainfall Method™ or the and
Probabilistic Method is used when a specific removal efficiency of
the net annual sediment load is required.

Typically in the Unites States, CDS systems are designed to
achieve an 80% annual solids load reduction based on lab
generated performance curves for a gradation with an average
particle size (d50) of 125 microns (um). For some regulatory
environments, CDS systems can also be designed to achieve an
80% annual solids load reduction based on an average particle
size (d50) of 75 microns (um) or 50 microns (um).

Water Quality Flow Rate Method

In some cases, regulations require that a specific treatment rate,
often referred to as the water quality design flow (WQQ), be
treated. This WQQ represents the peak flow rate from either

an event with a specific recurrence interval, e.g. the six-month
storm, or a water quality depth, e.g. 1/2-inch (13 mm) of
rainfall.

The CDS is designed to treat all flows up to the WQQ. At influent
rates higher than the WQQ, the diversion weir will direct most
flow exceeding the WQQ around the separation chamber. This
allows removal efficiency to remain relatively constant in the
separation chamber and eliminates the risk of washout during
bypass flows regardless of influent flow rates.

Treatment flow rates are defined as the rate at which the CDS
will remove a specific gradation of sediment at a specific removal
efficiency. Therefore the treatment flow rate is variable, based

on the gradation and removal efficiency specified by the design
engineer.

Rational Rainfall Method™

Differences in local climate, topography and scale make every
site hydraulically unique. It is important to take these factors into
consideration when estimating the long-term performance of
any stormwater treatment system. The Rational Rainfall Method
combines site-specific information with laboratory generated
performance data, and local historical precipitation records to
estimate removal efficiencies as accurately as possible.

Short duration rain gauge records from across the United States
and Canada were analyzed to determine the percent of the total
annual rainfall that fell at a range of intensities. US stations’
depths were totaled every 15 minutes, or hourly, and recorded in
0.01-inch increments. Depths were recorded hourly with 1-mm
resolution at Canadian stations. One trend was consistent at

all sites; the vast majority of precipitation fell at low intensities
and high intensity storms contributed relatively little to the total
annual depth.

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are translated into flow rates
using the Rational Rainfall Method. Since most sites are relatively
small and highly impervious, the Rational Rainfall Method is
appropriate. Based on the runoff flow rates calculated for each
intensity, operating rates within a proposed CDS system are



determined. Performance efficiency curve determined from full
scale laboratory tests on defined sediment PSDs is applied to
calculate solids removal efficiency. The relative removal efficiency
at each operating rate is added to produce a net annual pollutant
removal efficiency estimate.

Probabilistic Rational Method

The Probabilistic Rational Method is a sizing program Contech
developed to estimate a net annual sediment load reduction for
a particular CDS model based on site size, site runoff coefficient,
regional rainfall intensity distribution, and anticipated pollutant
characteristics.

The Probabilistic Method is an extension of the Rational Method
used to estimate peak discharge rates generated by storm events
of varying statistical return frequencies (e.g. 2-year storm event).
Under the Rational Method, an adjustment factor is used to
adjust the runoff coefficient estimated for the 10-year event,
correlating a known hydrologic parameter with the target storm
event. The rainfall intensities vary depending on the return
frequency of the storm event under consideration. In general,
these two frequency dependent parameters (rainfall intensity
and runoff coefficient) increase as the return frequency increases
while the drainage area remains constant.

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are translated into flow rates
using the Rational Method. Since most sites are relatively small
and highly impervious, the Rational Method is appropriate. Based
on the runoff flow rates calculated for each intensity, operating
rates within a proposed CDS are determined. Performance
efficiency curve on defined sediment PSDs is applied to calculate
solids removal efficiency. The relative removal efficiency at each
operating rate is added to produce a net annual pollutant
removal efficiency estimate.

Treatment Flow Rate

The inlet throat area is sized to ensure that the WQQ passes
through the separation chamber at a water surface elevation
equal to the crest of the diversion weir. The diversion weir
bypasses excessive flows around the separation chamber,
thus preventing re-suspension or re-entrainment of previously
captured particles.

Hydraulic Capacity

The hydraulic capacity of a CDS system is determined by the
length and height of the diversion weir and by the maximum
allowable head in the system. Typical configurations allow
hydraulic capacities of up to ten times the treatment flow rate.
The crest of the diversion weir may be lowered and the inlet
throat may be widened to increase the capacity of the system
at a given water surface elevation. The unit is designed to meet
project specific hydraulic requirements.

Performance

Full-Scale Laboratory Test Results

A full-scale CDS system (Model CDS2020-5B) was tested at the
facility of University of Florida, Gainesville, FL. This CDS unit was
evaluated under controlled laboratory conditions of influent flow
rate and addition of sediment.

Two different gradations of silica sand material (UF Sediment
& OK-110) were used in the CDS performance evaluation. The
particle size distributions (PSDs) of the test materials were
analyzed using standard method “Gradation ASTM D-422
“Standard Test Method for Particle-Size Analysis of Soils” by a
certified laboratory.

UF Sediment is a mixture of three different products produced
by the U.S. Silica Company: “Sil-Co-Sil 106", “#1 DRY" and
“20/40 Oil Frac”. Particle size distribution analysis shows that
the UF Sediment has a very fine gradation (d50 = 20 to 30 um)
covering a wide size range (Coefficient of Uniformity, C averaged
at 10.6). In comparison with the hypothetical TSS gradation
specified in the NJDEP (New Jersey Department of Environmental
Protection) and NJCAT (New Jersey Corporation for Advanced
Technology) protocol for lab testing, the UF Sediment covers a
similar range of particle size but with a finer d50 (d50 for NJDEP
is approximately 50 um) (NJDEP, 2003).

The OK-110 silica sand is a commercial product of U.S. Silica
Sand. The particle size distribution analysis of this material, also
included in Figure 1, shows that 99.9% of the OK-110 sand is
finer than 250 microns, with a mean particle size (d50) of 106
microns. The PSDs for the test material are shown in Figure 1.
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Figure 1. Particle size distributions

Tests were conducted to quantify the performance of a specific
CDS unit (1.1 cfs (31.3-L/s) design capacity) at various flow rates,
ranging from 1% up to 125% of the treatment design capacity of
the unit, using the 2400 micron screen. All tests were conducted
with controlled influent concentrations of approximately 200
mg/L. Effluent samples were taken at equal time intervals

across the entire duration of each test run. These samples

were then processed with a Dekaport Cone sample splitter to
obtain representative sub-samples for Suspended Sediment
Concentration (SSC) testing using ASTM D3977-97 “Standard
Test Methods for Determining Sediment Concentration in Water
Samples”, and particle size distribution analysis.

Results and Modeling

Based on the data from the University of Florida, a performance
model was developed for the CDS system. A regression analysis
was used to develop a fitting curve representative of the
scattered data points at various design flow rates. This model,
which demonstrated good agreement with the laboratory data,
can then be used to predict CDS system performance with respect



to SSC removal for any particle size gradation, assuming the
particles are inorganic sandy-silt. Figure 2 shows CDS predictive
performance for two typical particle size gradations (NJCAT
gradation and OK-110 sand) as a function of operating rate.
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Figure 2. CDS stormwater treatment predictive performance for
various particle gradations as a function of operating rate.

Many regulatory jurisdictions set a performance standard for
hydrodynamic devices by stating that the devices shall be capable
of achieving an 80% removal efficiency for particles having a
mean particle size (d50) of 125 microns (e.g. Washington State
Department of Ecology — WASDOE - 2008). The model can

be used to calculate the expected performance of such a PSD
(shown in Figure 3). The model indicates (Figure 4) that the CDS
system with 2400 micron screen achieves approximately 80%
removal at the design (100%) flow rate, for this particle size
distribution (d50 = 125 um).
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Figure 3. WASDOE PSD
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Figure 4. Modeled performance for WASDOE PSD.

Maintenance

The CDS system should be inspected at regular intervals and
maintained when necessary to ensure optimum performance.
The rate at which the system collects pollutants will depend more
heavily on site activities than the size of the unit. For example,
unstable soils or heavy winter sanding will cause the grit chamber
to fill more quickly but regular sweeping of paved surfaces will
slow accumulation.

Inspection

Inspection is the key to effective maintenance and is easily
performed. Pollutant transport and deposition may vary from
year to year and regular inspections will help ensure that the
system is cleaned out at the appropriate time. At a minimum,
inspections should be performed twice per year (e.g. spring
and fall) however more frequent inspections may be necessary
in climates where winter sanding operations may lead to rapid
accumulations, or in equipment washdown areas. Installations
should also be inspected more frequently where excessive
amounts of trash are expected.

The visual inspection should ascertain that the system
components are in working order and that there are no
blockages or obstructions in the inlet and separation screen.
The inspection should also quantify the accumulation of
hydrocarbons, trash, and sediment in the system. Measuring
pollutant accumulation can be done with a calibrated dipstick,
tape measure or other measuring instrument. If absorbent
material is used for enhanced removal of hydrocarbons, the level
of discoloration of the sorbent material should also be identified




during inspection. It is useful and often required as part of an
operating permit to keep a record of each inspection. A simple
form for doing so is provided.

Access to the CDS unit is typically achieved through two manhole
access covers. One opening allows for inspection and cleanout
of the separation chamber (cylinder and screen) and isolated
sump. The other allows for inspection and cleanout of sediment
captured and retained outside the screen. For deep units, a
single manhole access point would allows both sump cleanout
and access outside the screen.

The CDS system should be cleaned when the level of sediment
has reached 75% of capacity in the isolated sump or when an
appreciable level of hydrocarbons and trash has accumulated.

If absorbent material is used, it should be replaced when
significant discoloration has occurred. Performance will not be
impacted until 100% of the sump capacity is exceeded however
it is recommended that the system be cleaned prior to that

for easier removal of sediment. The level of sediment is easily
determined by measuring from finished grade down to the

top of the sediment pile. To avoid underestimating the level of
sediment in the chamber, the measuring device must be lowered
to the top of the sediment pile carefully. Particles at the top of
the pile typically offer less resistance to the end of the rod than
consolidated particles toward the bottom of the pile. Once this
measurement is recorded, it should be compared to the as-built
drawing for the unit to determine weather the height of the
sediment pile off the bottom of the sump floor exceeds 75% of
the total height of isolated sump.

Cleaning

Cleaning of a CDS systems should be done during dry weather
conditions when no flow is entering the system. The use of a
vacuum truck is generally the most effective and convenient
method of removing pollutants from the system. Simply remove
the manhole covers and insert the vacuum hose into the sump.
The system should be completely drained down and the sump
fully evacuated of sediment. The area outside the screen should
also be cleaned out if pollutant build-up exists in this area.

In installations where the risk of petroleum spills is small, liquid
contaminants may not accumulate as quickly as sediment.
However, the system should be cleaned out immediately in the
event of an oil or gasoline spill. Motor oil and other hydrocarbons
that accumulate on a more routine basis should be removed
when an appreciable layer has been captured. To remove these
pollutants, it may be preferable to use absorbent pads since they
are usually less expensive to dispose than the oil/water emulsion
that may be created by vacuuming the oily layer. Trash and debris
can be netted out to separate it from the other pollutants. The
screen should be cleaned to ensure it is free of trash and debris.

Manhole covers should be securely seated following cleaning
activities to prevent leakage of runoff into the system from above
and also to ensure that proper safety precautions have been
followed. Confined space entry procedures need to be followed
if physical access is required. Disposal of all material removed
from the CDS system should be done in accordance with local
regulations. In many jurisdictions, disposal of the sediments may
be handled in the same manner as the disposal of sediments
removed from catch basins or deep sump manholes. Check your
local regulations for specific requirements on disposal.




Distance from Water Surface
Di t . . di t St it
iameter to Top of Sediment Pile Sediment Storage Capacity

CDS Model

ft y? m3
CDS1515 3 0.9 3.0 0.9 0.5 0.4
CDS2015 4 1.2 3.0 0.9 0.9 0.7
CDS2015 5 1.5 3.0 0.9 1.3 1.0
CDS2020 5 1.5 3.5 1.1 1.3 1.0
CDS2025 5 1.5 4.0 1.2 1.3 1.0
CDS3020 6 1.8 4.0 1.2 2.1 1.6
CDS3025 6 1.8 4.0 1.2 2.1 1.6
CDS3030 6 1.8 4.6 1.4 2.1 1.6
CDS3035 6 1.8 5.0 1.5 2.1 1.6
CDS4030 8 2.4 4.6 1.4 5.6 4.3
CDS4040 8 2.4 5.7 1.7 5.6 4.3
CDS4045 8 2.4 6.2 1.9 5.6 4.3
CDS5640 10 3.0 6.3 1.9 8.7 6.7
CDS5653 10 3.0 7.7 2.3 8.7 6.7
CDS5668 10 3.0 9.3 2.8 8.7 6.7
CDS5678 10 3.0 10.3 3.1 8.7 6.7

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities

Note: To avoid underestimating the volume of sediment in the chamber, carefully lower the measuring device to the top of the
sediment pile. Finer silty particles at the top of the pile may be more difficult to feel with a measuring stick. These finer particles
typically offer less resistance to the end of the rod than larger particles toward the bottom of the pile.




CDS Inspection & Maintenance Log

CDS Model: Location:
Water Floatable Describe .
. Maintenance
Date depth to Layer Maintenance Comments
] . Personnel
sediment’ Thickness? Performed
1. The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the

top of the sediment pile and the other from the manhole opening to the water surface. If the difference between these measurements is less
than the values listed in table 1 the system should be cleaned out. Note: to avoid underestimating the volume of sediment in the chamber,
the measuring device must be carefully lowered to the top of the sediment pile.

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In
the event of an oil spill, the system should be cleaned immediately.



O and soeciicatons e s C.:NTECH
« Drawings and specifications are available at www.ContechES.com. Kl
ENGINEERED SOLUTIONS

800-338-1122
www.ContechES.com

+ Site-specific design support is available from our engineers.

©2017 Contech Engineered Solutions LLC, a QUIKRETE Company

Contech Engineered Solutions provides site solutions for the civil engineering industry. Contech'’s portfolio includes bridges, drainage, sanitary
sewer, earth stabilization and stormwater treatment products. For information on other Contech division offerings, visit www.ContechES.com or
call 800.338.1122

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

The product(s) described may be protected by one or more of the following US patents: 5,322,629; 5,624,576; 5,707,527; 5,759,415; 5,788,848; 5,985,157; 6,027,639; 6,350,374; 6,406,218;
6,641,720; 6,511,595; 6,649,048; 6,991,114, 6,998,038; 7,186,058; 7,296,692; 7,297,266; related foreign patents or other patents pending.

é‘ RECYCLED

cds_manual 3/17 PDF PAPER



N °
K1

ENGINEERED SOLUTIONS

CDS Guide
Operation, Design, Performance and Maintenance

ey v

CARMEN:




CDS®

Using patented continuous deflective separation technology, the
CDS system screens, separates and traps debris, sediment, and
oil and grease from stormwater runoff. The indirect screening
capability of the system allows for 100% removal of floatables
and neutrally buoyant material without blinding. Flow and
screening controls physically separate captured solids, and
minimize the re-suspension and release of previously trapped
pollutants. Inline units can treat up to 6 cfs, and internally bypass
flows in excess of 50 cfs (1416 L/s). Available precast or cast-in-
place, offline units can treat flows from 1 to 300 cfs (28.3 to
8495 L/s). The pollutant removal capacity of the CDS system has
been proven in lab and field testing.

Operation Overview

Stormwater enters the diversion chamber where the diversion
weir guides the flow into the unit’s separation chamber and
pollutants are removed from the flow. All flows up to the
system’s treatment design capacity enter the separation chamber
and are treated.

Swirl concentration and screen deflection force floatables and

solids to the center of the separation chamber where 100% of
floatables and neutrally buoyant debris larger than the screen

apertures are trapped.

Stormwater then moves through the separation screen, under
the oil baffle and exits the system. The separation screen remains
clog free due to continuous deflection.

During the flow events exceeding the treatment design capacity,
the diversion weir bypasses excessive flows around the separation
chamber, so captured pollutants are retained in the separation
cylinder.

GRATE INLET
(CAST IRON HOOD FOR
CURB INLET OPENING)

CLEAN OUT
(REQUIRED)

DEFLECTION PAN, 3 SIDED
(GRATE INLET DESIGN)

CREST OF BYPASS WEIR
(ONE EACH SIDE)

SEPARATION CYLINDER

(MULTIPLE PIPES POSSIBLE)

OUTLET OIL BAFFLE

TREATMENT SCREEN

SEPARATION SLAB — SUMP STORAGE

Design Basics

There are three primary methods of sizing a CDS system. The
Water Quality Flow Rate Method determines which model size
provides the desired removal efficiency at a given flow rate for a
defined particle size. The Rational Rainfall Method™ or the and
Probabilistic Method is used when a specific removal efficiency of
the net annual sediment load is required.

Typically in the Unites States, CDS systems are designed to
achieve an 80% annual solids load reduction based on lab
generated performance curves for a gradation with an average
particle size (d50) of 125 microns (um). For some regulatory
environments, CDS systems can also be designed to achieve an
80% annual solids load reduction based on an average particle
size (d50) of 75 microns (um) or 50 microns (um).

Water Quality Flow Rate Method

In some cases, regulations require that a specific treatment rate,
often referred to as the water quality design flow (WQQ), be
treated. This WQQ represents the peak flow rate from either

an event with a specific recurrence interval, e.g. the six-month
storm, or a water quality depth, e.g. 1/2-inch (13 mm) of
rainfall.

The CDS is designed to treat all flows up to the WQQ. At influent
rates higher than the WQQ, the diversion weir will direct most
flow exceeding the WQQ around the separation chamber. This
allows removal efficiency to remain relatively constant in the
separation chamber and eliminates the risk of washout during
bypass flows regardless of influent flow rates.

Treatment flow rates are defined as the rate at which the CDS
will remove a specific gradation of sediment at a specific removal
efficiency. Therefore the treatment flow rate is variable, based

on the gradation and removal efficiency specified by the design
engineer.

Rational Rainfall Method™

Differences in local climate, topography and scale make every
site hydraulically unique. It is important to take these factors into
consideration when estimating the long-term performance of
any stormwater treatment system. The Rational Rainfall Method
combines site-specific information with laboratory generated
performance data, and local historical precipitation records to
estimate removal efficiencies as accurately as possible.

Short duration rain gauge records from across the United States
and Canada were analyzed to determine the percent of the total
annual rainfall that fell at a range of intensities. US stations’
depths were totaled every 15 minutes, or hourly, and recorded in
0.01-inch increments. Depths were recorded hourly with 1-mm
resolution at Canadian stations. One trend was consistent at

all sites; the vast majority of precipitation fell at low intensities
and high intensity storms contributed relatively little to the total
annual depth.

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are translated into flow rates
using the Rational Rainfall Method. Since most sites are relatively
small and highly impervious, the Rational Rainfall Method is
appropriate. Based on the runoff flow rates calculated for each
intensity, operating rates within a proposed CDS system are



determined. Performance efficiency curve determined from full
scale laboratory tests on defined sediment PSDs is applied to
calculate solids removal efficiency. The relative removal efficiency
at each operating rate is added to produce a net annual pollutant
removal efficiency estimate.

Probabilistic Rational Method

The Probabilistic Rational Method is a sizing program Contech
developed to estimate a net annual sediment load reduction for
a particular CDS model based on site size, site runoff coefficient,
regional rainfall intensity distribution, and anticipated pollutant
characteristics.

The Probabilistic Method is an extension of the Rational Method
used to estimate peak discharge rates generated by storm events
of varying statistical return frequencies (e.g. 2-year storm event).
Under the Rational Method, an adjustment factor is used to
adjust the runoff coefficient estimated for the 10-year event,
correlating a known hydrologic parameter with the target storm
event. The rainfall intensities vary depending on the return
frequency of the storm event under consideration. In general,
these two frequency dependent parameters (rainfall intensity
and runoff coefficient) increase as the return frequency increases
while the drainage area remains constant.

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are translated into flow rates
using the Rational Method. Since most sites are relatively small
and highly impervious, the Rational Method is appropriate. Based
on the runoff flow rates calculated for each intensity, operating
rates within a proposed CDS are determined. Performance
efficiency curve on defined sediment PSDs is applied to calculate
solids removal efficiency. The relative removal efficiency at each
operating rate is added to produce a net annual pollutant
removal efficiency estimate.

Treatment Flow Rate

The inlet throat area is sized to ensure that the WQQ passes
through the separation chamber at a water surface elevation
equal to the crest of the diversion weir. The diversion weir
bypasses excessive flows around the separation chamber,
thus preventing re-suspension or re-entrainment of previously
captured particles.

Hydraulic Capacity

The hydraulic capacity of a CDS system is determined by the
length and height of the diversion weir and by the maximum
allowable head in the system. Typical configurations allow
hydraulic capacities of up to ten times the treatment flow rate.
The crest of the diversion weir may be lowered and the inlet
throat may be widened to increase the capacity of the system
at a given water surface elevation. The unit is designed to meet
project specific hydraulic requirements.

Performance

Full-Scale Laboratory Test Results

A full-scale CDS system (Model CDS2020-5B) was tested at the
facility of University of Florida, Gainesville, FL. This CDS unit was
evaluated under controlled laboratory conditions of influent flow
rate and addition of sediment.

Two different gradations of silica sand material (UF Sediment
& OK-110) were used in the CDS performance evaluation. The
particle size distributions (PSDs) of the test materials were
analyzed using standard method “Gradation ASTM D-422
“Standard Test Method for Particle-Size Analysis of Soils” by a
certified laboratory.

UF Sediment is a mixture of three different products produced
by the U.S. Silica Company: “Sil-Co-Sil 106", “#1 DRY" and
“20/40 Oil Frac”. Particle size distribution analysis shows that
the UF Sediment has a very fine gradation (d50 = 20 to 30 um)
covering a wide size range (Coefficient of Uniformity, C averaged
at 10.6). In comparison with the hypothetical TSS gradation
specified in the NJDEP (New Jersey Department of Environmental
Protection) and NJCAT (New Jersey Corporation for Advanced
Technology) protocol for lab testing, the UF Sediment covers a
similar range of particle size but with a finer d50 (d50 for NJDEP
is approximately 50 um) (NJDEP, 2003).

The OK-110 silica sand is a commercial product of U.S. Silica
Sand. The particle size distribution analysis of this material, also
included in Figure 1, shows that 99.9% of the OK-110 sand is
finer than 250 microns, with a mean particle size (d50) of 106
microns. The PSDs for the test material are shown in Figure 1.
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Figure 1. Particle size distributions

Tests were conducted to quantify the performance of a specific
CDS unit (1.1 cfs (31.3-L/s) design capacity) at various flow rates,
ranging from 1% up to 125% of the treatment design capacity of
the unit, using the 2400 micron screen. All tests were conducted
with controlled influent concentrations of approximately 200
mg/L. Effluent samples were taken at equal time intervals

across the entire duration of each test run. These samples

were then processed with a Dekaport Cone sample splitter to
obtain representative sub-samples for Suspended Sediment
Concentration (SSC) testing using ASTM D3977-97 “Standard
Test Methods for Determining Sediment Concentration in Water
Samples”, and particle size distribution analysis.

Results and Modeling

Based on the data from the University of Florida, a performance
model was developed for the CDS system. A regression analysis
was used to develop a fitting curve representative of the
scattered data points at various design flow rates. This model,
which demonstrated good agreement with the laboratory data,
can then be used to predict CDS system performance with respect



to SSC removal for any particle size gradation, assuming the
particles are inorganic sandy-silt. Figure 2 shows CDS predictive
performance for two typical particle size gradations (NJCAT
gradation and OK-110 sand) as a function of operating rate.
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Figure 2. CDS stormwater treatment predictive performance for
various particle gradations as a function of operating rate.

Many regulatory jurisdictions set a performance standard for
hydrodynamic devices by stating that the devices shall be capable
of achieving an 80% removal efficiency for particles having a
mean particle size (d50) of 125 microns (e.g. Washington State
Department of Ecology — WASDOE - 2008). The model can

be used to calculate the expected performance of such a PSD
(shown in Figure 3). The model indicates (Figure 4) that the CDS
system with 2400 micron screen achieves approximately 80%
removal at the design (100%) flow rate, for this particle size
distribution (d50 = 125 um).
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Figure 3. WASDOE PSD

CDS Unit Performance for Ecology PSD
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Figure 4. Modeled performance for WASDOE PSD.

Maintenance

The CDS system should be inspected at regular intervals and
maintained when necessary to ensure optimum performance.
The rate at which the system collects pollutants will depend more
heavily on site activities than the size of the unit. For example,
unstable soils or heavy winter sanding will cause the grit chamber
to fill more quickly but regular sweeping of paved surfaces will
slow accumulation.

Inspection

Inspection is the key to effective maintenance and is easily
performed. Pollutant transport and deposition may vary from
year to year and regular inspections will help ensure that the
system is cleaned out at the appropriate time. At a minimum,
inspections should be performed twice per year (e.g. spring
and fall) however more frequent inspections may be necessary
in climates where winter sanding operations may lead to rapid
accumulations, or in equipment washdown areas. Installations
should also be inspected more frequently where excessive
amounts of trash are expected.

The visual inspection should ascertain that the system
components are in working order and that there are no
blockages or obstructions in the inlet and separation screen.
The inspection should also quantify the accumulation of
hydrocarbons, trash, and sediment in the system. Measuring
pollutant accumulation can be done with a calibrated dipstick,
tape measure or other measuring instrument. If absorbent
material is used for enhanced removal of hydrocarbons, the level
of discoloration of the sorbent material should also be identified




during inspection. It is useful and often required as part of an
operating permit to keep a record of each inspection. A simple
form for doing so is provided.

Access to the CDS unit is typically achieved through two manhole
access covers. One opening allows for inspection and cleanout
of the separation chamber (cylinder and screen) and isolated
sump. The other allows for inspection and cleanout of sediment
captured and retained outside the screen. For deep units, a
single manhole access point would allows both sump cleanout
and access outside the screen.

The CDS system should be cleaned when the level of sediment
has reached 75% of capacity in the isolated sump or when an
appreciable level of hydrocarbons and trash has accumulated.

If absorbent material is used, it should be replaced when
significant discoloration has occurred. Performance will not be
impacted until 100% of the sump capacity is exceeded however
it is recommended that the system be cleaned prior to that

for easier removal of sediment. The level of sediment is easily
determined by measuring from finished grade down to the

top of the sediment pile. To avoid underestimating the level of
sediment in the chamber, the measuring device must be lowered
to the top of the sediment pile carefully. Particles at the top of
the pile typically offer less resistance to the end of the rod than
consolidated particles toward the bottom of the pile. Once this
measurement is recorded, it should be compared to the as-built
drawing for the unit to determine weather the height of the
sediment pile off the bottom of the sump floor exceeds 75% of
the total height of isolated sump.

Cleaning

Cleaning of a CDS systems should be done during dry weather
conditions when no flow is entering the system. The use of a
vacuum truck is generally the most effective and convenient
method of removing pollutants from the system. Simply remove
the manhole covers and insert the vacuum hose into the sump.
The system should be completely drained down and the sump
fully evacuated of sediment. The area outside the screen should
also be cleaned out if pollutant build-up exists in this area.

In installations where the risk of petroleum spills is small, liquid
contaminants may not accumulate as quickly as sediment.
However, the system should be cleaned out immediately in the
event of an oil or gasoline spill. Motor oil and other hydrocarbons
that accumulate on a more routine basis should be removed
when an appreciable layer has been captured. To remove these
pollutants, it may be preferable to use absorbent pads since they
are usually less expensive to dispose than the oil/water emulsion
that may be created by vacuuming the oily layer. Trash and debris
can be netted out to separate it from the other pollutants. The
screen should be cleaned to ensure it is free of trash and debris.

Manhole covers should be securely seated following cleaning
activities to prevent leakage of runoff into the system from above
and also to ensure that proper safety precautions have been
followed. Confined space entry procedures need to be followed
if physical access is required. Disposal of all material removed
from the CDS system should be done in accordance with local
regulations. In many jurisdictions, disposal of the sediments may
be handled in the same manner as the disposal of sediments
removed from catch basins or deep sump manholes. Check your
local regulations for specific requirements on disposal.




Distance from Water Surface
Di t . . di t St it
iameter to Top of Sediment Pile Sediment Storage Capacity

CDS Model

ft y? m3
CDS1515 3 0.9 3.0 0.9 0.5 0.4
CDS2015 4 1.2 3.0 0.9 0.9 0.7
CDS2015 5 1.5 3.0 0.9 1.3 1.0
CDS2020 5 1.5 3.5 1.1 1.3 1.0
CDS2025 5 1.5 4.0 1.2 1.3 1.0
CDS3020 6 1.8 4.0 1.2 2.1 1.6
CDS3025 6 1.8 4.0 1.2 2.1 1.6
CDS3030 6 1.8 4.6 1.4 2.1 1.6
CDS3035 6 1.8 5.0 1.5 2.1 1.6
CDS4030 8 2.4 4.6 1.4 5.6 4.3
CDS4040 8 2.4 5.7 1.7 5.6 4.3
CDS4045 8 2.4 6.2 1.9 5.6 4.3
CDS5640 10 3.0 6.3 1.9 8.7 6.7
CDS5653 10 3.0 7.7 2.3 8.7 6.7
CDS5668 10 3.0 9.3 2.8 8.7 6.7
CDS5678 10 3.0 10.3 3.1 8.7 6.7

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities

Note: To avoid underestimating the volume of sediment in the chamber, carefully lower the measuring device to the top of the
sediment pile. Finer silty particles at the top of the pile may be more difficult to feel with a measuring stick. These finer particles
typically offer less resistance to the end of the rod than larger particles toward the bottom of the pile.




CDS Inspection & Maintenance Log

CDS Model: Location:
Water Floatable Describe .
. Maintenance
Date depth to Layer Maintenance Comments
] . Personnel
sediment’ Thickness? Performed
1. The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the

top of the sediment pile and the other from the manhole opening to the water surface. If the difference between these measurements is less
than the values listed in table 1 the system should be cleaned out. Note: to avoid underestimating the volume of sediment in the chamber,
the measuring device must be carefully lowered to the top of the sediment pile.

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In
the event of an oil spill, the system should be cleaned immediately.
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1.0 EXECUTIVE SUMMARY

Presented below is a brief summary of the conclusions and recommendations of this investigation.
Since this summary is not all inclusive, it should be read in complete context with the entire
report.

Geotechnical Design Considerations

Artificial fill soils were encountered at the ground surface at all of the boring and trench
locations, extending to depths of 2 to 42+ feet below the existing site grades.

Results of laboratory testing indicate that the fill soils are compressible when loaded and may
be subject to significant hydrocollapse when inundated with water. Based on a lack of
documentation regarding the placement and compaction of the existing fill materials, these
soils are considered to be undocumented fill. Therefore, the fill soils are not suitable for the
support of the foundation loads of the proposed building.

The fill soils and near-surface alluvial soils possess varying strengths. The fill soils are
underlain by native alluvium which possesses favorable consolidation/collapse characteristics.
Based on these conditions, remedial grading is considered warranted within the proposed
building area in order to remove all of the undocumented fill soils and a portion of the near-
surface native alluvial soils.

The on-site soils contain significant amounts of oversized materials, including cobbles and
boulders. Where grading will require excavation into these materials, selective grading
techniques will be required to remove the cobbles and/or boulders from these soils prior to
reuse as fill.

Site Preparation Recommendations

Initial site preparation should include stripping of any surficial vegetation. The surficial
vegetation, and any organic soils should be properly disposed of off-site.

Remedial grading is recommended to be performed within the proposed building area in order
to remove all of the undocumented fill soils in their entirety and the upper portion of the near-
surface native alluvial soils, and replace these materials as compacted structural fill soils. The
soils within the proposed building area should be overexcavated to a depth of 4 feet below
existing grade and to a depth of at least 3 feet below proposed building pad subgrade
elevations, whichever is greater.

The depth of overexcavation should also be sufficient to remove any existing fill soils. The
proposed foundation influence zones should be overexcavated to a depth of at least 3 feet
below proposed foundation bearing grade.

The overexcavation areas should extend at least 5 feet beyond the building and foundation
perimeters, and to an extent equal to the depth of fill placed below the foundation bearing
grade, whichever is greater.

Following completion of the overexcavation, the exposed soils should be scarified to a depth
of at least 12 inches, and thoroughly flooded to raise the moisture content of the underlying
soils to at least 0 to 4 percent above optimum moisture content, extending to a depth of at
least 24 inches. The overexcavation subgrade soils should then be recompacted to at least 90
percent of the ASTM D-1557 maximum dry density. The previously excavated soils may then
be replaced as compacted structural fill.

SOUTHERN Proposed Industrial Building — Rialto, CA
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It is recommended that materials greater than 6-inches in size be excluded from the upper 1
foot of the surface of any compacted fills. Materials greater than 6-inches may also be
excluded in planned utility trench locations, if desired, to aid in future trench excavation and
backfill. Materials greater than 6-inches in size but smaller than 12-inches in size can be placed
within the upper 8 feet of any compacted fills. Larger boulders (24+-inches in size and larger)
should be sorted, hauled off-site or stockpiled. A portion of the 24-inch and greater diameter
material can be placed at the bottom of the deeper overexcavations (10 feet or greater below
the proposed grades). On-site sandy soils should then be thoroughly wetted around the
oversize material that was placed at the bottom of the overexcavation.

The new pavement and flatwork subgrade soils are recommended to be scarified to a depth
of 12+ inches, thoroughly moisture conditioned and recompacted to at least 90 percent of
the ASTM D-1557 maximum dry density.

Foundation Design Recommendations

Conventional shallow foundations, supported in newly placed compacted fill.

3,000 Ibs/ft> maximum allowable soil bearing pressure.

Maximum, net allowable soil bearing pressure: 2,000 Ibs/ft? for new footings if the full lateral
extent of remedial grading cannot be achieved.

Reinforcement consisting of at least two (2) No. 5 rebars (1 top and 1 bottom) in strip footings.
Additional reinforcement may be necessary for structural considerations.

Building Floor Slab Design Recommendations

Conventional Slab-on-Grade: minimum 6-inch thickness.

Modulus of Subgrade Reaction: k = 150 psi/in.

Reinforcement is not expected to be necessary for geotechnical considerations.

The actual thickness and reinforcement of the floor slab should be determined by the
structural engineer.

Pavement Desigh Recommendations

ASPHALT PAVEMENTS (R=50)

Thickness (inches)
Material Auto Parking and Truck Traffic
aterials Auto Drive Lanes
(TI = 4.0 to 5.0) TI =6.0 TI=7.0 TI = 8.0 TI =9.0
Asphalt Concrete 3 3% 4 5 512
Aggregate Base 3 4 5 5 7
Compacted Subgrade 12 12 12 12 12

SOUTHERN Proposed Industrial Building — Rialto, CA
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PORTLAND CEMENT CONCRETE PAVEMENTS (R=50)

Thickness (inches)

Materials Autos and Light Truck Traffic
TE$§k=Tgacf)§|C =70 TI =8.0 TI =9.0
PCC 5 515 6% 8
Compacted Subgrade
(95% minimum compaction) 12 12 12 12
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2.0 SCOPE OF SERVICES

The scope of services performed for this project was in accordance with our Proposal No. 23P123,
dated January 31, 2023. The scope of services included a visual site reconnaissance, subsurface
exploration, field and laboratory testing, and geotechnical engineering analysis to provide criteria
for preparing the design of the building foundations, building floor slab, and parking lot pavements
along with site preparation recommendations and construction considerations for the proposed
development. The evaluation of the environmental aspects of this site was beyond the scope of
services for this geotechnical investigation.

Proposed Industrial Building — Rialto, CA
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3.0 SITE AND PROJECT DESCRIPTION

3.1 Site Conditions

The subject site is located at the southwest corner of West Lowell Street and North Locust Avenue
in Rialto, California. The site is bounded to the north by West Lowell Street, to the west by a truck
yard lot and Lake Padden Lane, to the south by a vacant lot used for stockpiling concrete mix
materials, and to the east by commercial development and North Locust Avenue. The general
location of the site is illustrated on the Site Location Map, enclosed as Plate 1 in Appendix A of
this report.

The subject site is an L-shaped property consisting of several rectangular-shaped parcels, which
total 39.92+ acres in size. The majority of the site is vacant and undeveloped except for portions
of the northern and southern parcels which appear to have been graded. Ground surface coverage
in the undeveloped areas consists of exposed soil with sparse to moderate native grass and weed
growth. Ground surface coverage in the graded areas consists of crushed aggregate base (CAB).
Remnants of two previous structures are located in the southwest corner of the site.

Detailed topographic information was not available at the time of this report. Based on elevations
obtained from Google Earth, and visual observations made at the time of the subsurface
investigation, the overall site topography slopes downward to the south and southeast at
gradients of 12 to 22+ percent.

3.2 Proposed Development

A conceptual site plan was provided to our office by the client. Based on this plan, the subject
site will be developed with a 750,560+ ft2 industrial building, located in the western area of the
site. Dock-high doors will be constructed along a portion of the east building wall. The new
building is expected to be surrounded by asphaltic concrete (AC) pavements in the parking and
drive areas, and Portland cement concrete (PCC) pavements in the loading dock area. Several
landscaped planters and concrete flatwork are also expected to be included throughout the site.

Detailed structural information has not been provided. It is assumed that the new building will be
a single-story structure of tilt-up concrete construction, supported on a conventional shallow
foundation system with a concrete slab-on-grade floor. Based on the assumed construction,
maximum column and wall loads are expected to be on the order of 100 kips and 4 to 7 kips per
linear foot, respectively.

No significant amounts of below grade construction, such as basements or crawl spaces, are
expected to be included in the proposed development. Based on the assumed topography, cuts
and fills of up to 5 to 7+ feet are expected to be necessary to achieve the proposed site grades.
It should be noted that this estimate does not include any remedial grading, recommendations
for which are presented in a subsequent section of this report.
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4.0 SUBSURFACE EXPLORATION

4.1 Scope of Exploration/Sampling Methods

The subsurface exploration conducted for this project consisted of twelve (12) borings (identified
as Boring Nos. B-1 through B-12) advanced to depths of 4 to 25+ feet below the existing site
grades, and ten (10) trenches (identified as Trench Nos. T-1 through T-10) excavated to depths
of 62 to 10+ feet. Most of the borings were terminated at depths shallower than proposed after
encountering refusal on very dense cobbles. All of the borings and trenches were logged during
the drilling and excavation by members of our staff.

Please note that Boring Nos. B-2, B-4, and B-8 as well as Trench Nos. T-9 and T-10 were drilled
and excavated in May 2023. All of the other borings and trenches were drilled and excavated in
May 2016. Based on recent visual observation and comparison of site photographs from 2016
and now, the surface grades between 2016 and 2023 are considered to be generally similar.

The borings were advanced with hollow-stem augers, by a truck-mounted drilling rig. The
trenches were excavated using a backhoe with a 36-inch-wide bucket. Representative bulk and
undisturbed soil samples were taken during drilling. Relatively undisturbed samples were taken
with a split barrel “California Sampler” containing a series of one inch long, 2.416+ inch diameter
brass rings. This sampling method is described in ASTM Test Method D-3550. Samples were also
taken using a 1.4% inch inside diameter split spoon sampler, in general accordance with ASTM
D-1586. Both of these samplers are driven into the ground with successive blows of a 140-pound
weight falling 30 inches. The blow counts obtained during driving are recorded for further
analysis. Bulk samples were collected in plastic bags to retain their original moisture content. The
relatively undisturbed ring samples were placed in molded plastic sleeves that were then sealed
and transported to our laboratory.

The approximate locations of the borings and trenches are indicated on the Boring and Trench
Location Plan, included as Plate 2 in Appendix A of this report. The Boring and Trench Logs, which
illustrate the conditions encountered at the boring and trench locations, as well as the results of
some of the laboratory testing, are included in Appendix B.

4.2 Geotechnical Conditions

Artificial Fill

Artificial fill soils were encountered at the ground surface at most of the boring and trench
locations, with the exception of Boring Nos. B-4, B-6, B-10 and B-11 and Trench No. T-10,
extending to depths of 2 to 42+ feet below the existing site grades. The fill soils generally consist
of medium dense to very dense silty sands and gravelly sands, and occasional loose silty sands.
The fill soils possess a disturbed appearance and some samples contain artificial debris, such as
plastic, metal, and clothing fragments, resulting in their classification as artificial fill.

——— SOUTHERN Proposed Industrial Building — Rialto, CA
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Alluvium

Native alluvial soils were encountered at the ground surface at Boring Nos. B-4, B-6, B-10 and B-
11 and Trench No. T-10, and beneath the fill soils at the remaining boring and trench locations,
extending to at least the maximum depth explored of 25+ feet below the existing site grades.
The alluvium generally consists of dense to very dense gravelly sands and sandy gravels, and
occasional medium dense to very dense sands and silty sands. Occasional to extensive cobbles
were encountered at the boring and trench locations at various depths. Occasional boulders were
encountered at all of the trench locations at depths of 2> to 4V2+ feet.

Groundwater

Free water was not encountered during the drilling of any of the borings nor during the excavation
of the trenches. Based on the lack of any water within the borings and trench, and the moisture
contents of the recovered soil samples, the static groundwater table is considered to have existed
at a depth in excess of 25+ feet at the time of the subsurface exploration.

As part of our research, we reviewed readily available groundwater data in order to determine
regional groundwater depths. Recent water level data was obtained from the California
Department of Water Resources, Water Data Library Station Map, website,
https://wdl.water.ca.gov/waterdatalibrary/. One monitoring well on record is located as close as
3,700 feet east-northeast of the site. Water level readings within this monitoring well indicate a
high groundwater level of 279+ feet below the ground surface in June 1993.

Proposed Industrial Building — Rialto, CA
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5.0 LABORATORY TESTING

The soil samples recovered from the subsurface exploration were returned to our laboratory for
further testing to determine selected physical and engineering properties of the soils. The tests
are briefly discussed below. It should be noted that the test results are specific to the actual
samples tested, and variations could be expected at other locations and depths.

Classification

All recovered soil samples were classified using the Unified Soil Classification System (USCS), in
accordance with ASTM D-2488. The field identifications were then supplemented with additional
visual classifications and/or by laboratory testing. The USCS classifications are shown on the
Boring and Trench Logs and are periodically referenced throughout this report.

Density and Moisture Content

The density has been determined for selected relatively undisturbed ring samples. These densities
were determined in general accordance with the method presented in ASTM D-2937. The results
are recorded as dry unit weight in pounds per cubic foot. The moisture contents are determined
in accordance with ASTM D-2216, and are expressed as a percentage of the dry weight. These
test results are presented on the Boring and Trench Logs.

Consolidation

Selected soil samples were tested to determine their consolidation potential, in accordance with
ASTM D-2435. The testing apparatus is designed to accept either natural or remolded samples in
a one-inch high ring, approximately 2.416 inches in diameter. Each sample is then loaded
incrementally in a geometric progression and the resulting deflection is recorded at selected time
intervals. Porous stones are in contact with the top and bottom of the sample to permit the
addition or release of pore water. The samples are typically inundated with water at an
intermediate load to determine their potential for collapse or heave. The results of the
consolidation testing are plotted on Plates C-1 through C-7 in Appendix C of this report.

Maximum Dry Density and Optimum Moisture Content

Representative bulk samples were tested to determine their maximum dry densities and optimum
moisture contents. The results have been obtained using the Modified Proctor procedure, per
ASTM D-1557. These tests are generally used to compare the in-situ densities of undisturbed field
samples, and for later compaction testing. Additional testing of other soil type or soil mixes may
be necessary at a later date. The results of the testing are plotted on Plates C-8 and C-9 in
Appendix C of this report.

Soluble Sulfates

Representative samples of the near-surface soils were submitted to a subcontracted analytical
laboratory for determination of soluble sulfate content. Soluble sulfates are naturally present in
soils, and if the concentration is high enough, can result in degradation of concrete which comes
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into contact with these soils. The results of the soluble sulfate testing are presented below, and
are discussed further in a subsequent section of this report.

Sample Identification Soluble Sulfates (%) Severity Class
B-1 @ 0to 5 feet 0.0016 Not Applicable SO
B-2 @ 1to5 feet 0.0012 Not Applicable SO
B-5 @ 0 to 5 feet 0.0014 Not Applicable SO
B-9 @ 0 to 5 feet 0.0014 Not Applicable SO
B-12 @ 0 to 5 feet 0.0040 Not Applicable SO

Corrosivity Testing

One representative sample of the near-surface soils was submitted to a subcontracted corrosion
engineering laboratory for determination of electrical resistivity, pH, and chloride concentrations.
The resistivity of the soils is a measure of their potential to attack buried metal improvements
such as utility lines. The results of some of these tests are presented below.

Sample Saturated Chlorides Nitrates Sulfides Redox
P Resistivity pH ST FRETIE T Potential
Identification (chm-cm) (ma/kq) (mag/kq) (mag/kqg) —[mV]
B-2 @ 1 to 5 feet 14,740 8.0 7.9 30.1 0.1 106
SOUTHERN Proposed Industrial Building — Rialto, CA
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our review, field exploration, laboratory testing and geotechnical analysis,
the proposed development is considered feasible from a geotechnical standpoint. The
recommendations contained in this report should be taken into the design, construction, and
grading considerations.

The recommendations are contingent upon grading and foundation construction activities being
monitored by the geotechnical engineer of record. The recommendations are provided with the
assumption that an adequate program of client consultation, construction monitoring, and testing
will be performed during the final design and construction phases to verify compliance with these
recommendations. Maintaining Southern California Geotechnical, Inc., (SCG) as the geotechnical
consultant from the beginning to the end of the project will provide continuity of services. The
geotechnical engineering firm providing testing and observation services shall assume the
responsibility of Geotechnical Engineer of Record.

The Grading Guide Specifications, included as Appendix D, should be considered part of this
report, and should be incorporated into the project specifications. The contractor and/or owner
of the development should bring to the attention of the geotechnical engineer conditions that
differ from those stated in this report, or which may be detrimental for the development.

6.1 Seismic Design Considerations

The subject site is located in an area which is subject to strong ground motions due to
earthquakes. The performance of a site-specific seismic hazards analysis was beyond the scope
of this investigation. However, nhumerous faults capable of producing significant ground motions
are located near the subject site. Due to economic considerations, it is not generally considered
reasonable to design a structure that is not susceptible to earthquake damage. Therefore,
significant damage to structures may be unavoidable during large earthquakes. The proposed
structure should, however, be designed to resist structural collapse and thereby provide
reasonable protection from serious injury, catastrophic property damage and loss of life.

Faulting and Seismicity

Research of available maps indicates that the subject site is not located within an Alquist-Priolo
Earthquake Fault Zone. Furthermore, SCG did not identify any evidence of faulting during the
geotechnical investigation. Therefore, the possibility of significant fault rupture on the site is
considered to be low.

The potential for other geologic hazards such as seismically induced settlement, lateral spreading,
tsunamis, inundation, seiches, flooding, and subsidence affecting the site is considered low.

Seismic Design Parameters

The 2022 California Building Code (CBC) provides procedures for earthquake resistant structural
design that include considerations for on-site soil conditions, occupancy, and the configuration of
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the structure including the structural system and height. The seismic design parameters
presented below are based on the soil profile and the proximity of known faults with respect to
the subject site. Based on the adoption of the 2022 CBC on January 1, 2023, we expect that the
proposed development will be designed in accordance with the 2022 CBC.

The 2022 CBC Seismic Design Parameters have been generated using the SEAOC/OSHPD Seismic
Design Maps Tool, a web-based software application available at the website
www.seismicmaps.org. This software application calculates seismic design parameters in
accordance with several building code reference documents, including ASCE 7-16, upon which
the 2022 CBC is based. The application utilizes a database of risk-targeted maximum considered
earthquake (MCEg) site accelerations at 0.01-degree intervals for each of the code documents.
The table below was created using data obtained from the application. The output generated
from this program is included as Plate E-1 in Appendix E of this report. Based on this output, the
following parameters may be utilized for the subject site:

2022 CBC SEISMIC DESIGN PARAMETERS

Parameter Value
Mapped Spectral Acceleration at 0.2 sec Period Ss 2.270
Mapped Spectral Acceleration at 1.0 sec Period S1 0.775
Site Class - C
Site Modified Spectral Acceleration at 0.2 sec Period Swms 2.724
Site Modified Spectral Acceleration at 1.0 sec Period Sm1 1.085
Design Spectral Acceleration at 0.2 sec Period Sps 1.816
Design Spectral Acceleration at 1.0 sec Period Spb1 0.724

Liquefaction

Liquefaction is the loss of strength in generally cohesionless, saturated soils when the pore-water
pressure induced in the soil by a seismic event becomes equal to or exceeds the overburden
pressure. The primary factors which influence the potential for liquefaction include groundwater
table elevation, soil type and grain size characteristics, relative density of the soil, initial confining
pressure, and intensity and duration of ground shaking. The depth within which the occurrence
of liquefaction may impact surface improvements is generally identified as the upper 50 feet
below the existing ground surface. Liquefaction potential is greater in saturated, loose, poorly
graded fine sands with a mean (dso) grain size in the range of 0.075 to 0.2 mm (Seed and Idriss,
1971). Clayey (cohesive) soils or soils which possess clay particles (d<0.005mm) in excess of 20
percent (Seed and Idriss, 1982) are generally not considered to be susceptible to liquefaction,
nor are those soils which are above the historic static groundwater table.

The California Geological Survey (CGS) has not yet conducted seismic hazard mapping in the area
of the subject site. The San Bernardino County Land Use Plan, Geologic Hazard Overlays, Devore
Quadrangle, FH21C, indicates that the subject site is not located within a zone of liquefaction
susceptibility. In addition, the subsurface conditions at the boring and trench locations are not
considered to be conducive to liquefaction. These conditions generally consist of dense to very
dense, well-graded, granular soils, and no evidence of a historic high ground water table within
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the upper 50+ feet of the ground surface. Based on the mapping performed by San Bernardino
County and the conditions encountered at the boring and trench locations, liquefaction is not
considered to be a design concern for this project.

6.2 Geotechnical Design Considerations

General

Artificial fill soils were encountered at the ground surface at most of the boring and trench
locations, extending to depths of 2 to 4'>% feet below the existing site grades. Results of
laboratory testing indicate that the fill soils are compressible when loaded and may be subject to
significant hydrocollapse when inundated with water. Based on a lack of documentation regarding
the placement and compaction of the existing fill materials, these soils are considered to be
undocumented fill. Therefore, the fill soils are not suitable for the support of the foundation loads
of the proposed building. The fill soils and near-surface alluvial soils possess varying strengths.
The fill soils are underlain by native alluvium which possesses favorable consolidation/collapse
characteristics at a depth of approximately 4 feet from the ground surface. Based on these
conditions, the undocumented fill soils and near-surface alluvial soils, in their present condition,
are not considered suitable to support the foundation loads of the new building. Based on these
conditions, remedial grading is considered warranted within the proposed building area in order
to remove all of the undocumented fill soils and a portion of the near-surface native alluvial soils.

The on-site soils contain significant amounts of oversized materials, including cobbles and
boulders. Where grading will require excavation into these materials, selective grading techniques
will be required to remove the cobbles and/or boulders from these soils prior to reuse as fill.

Settlement

The recommended remedial grading will remove the existing undocumented fill soils and a portion
of the near-surface native alluvial soils and replace these materials as compacted structural fill.
The native soils that will remain in place below the recommended depth of overexcavation will
not be subject to significant stress increases from the foundations of the new structure. Provided
that the recommended remedial grading is completed, the post-construction static settlements of
the proposed structure are expected to be within tolerable limits.

Expansion

The near-surface soils consist of silty sands and gravelly sands with no appreciable clay content.
These materials have been visually classified as non-expansive. Therefore, no design
considerations related to expansive soils are considered warranted for this site.

Soluble Sulfates

The results of the soluble sulfate testing, discussed in Section 5.0 of this report, indicate soluble
sulfate concentrations of up to 0.0040 percent. These concentrations are considered to be
negligible or “not applicable” with respect to the American Concrete Institute (ACI) Publication
318-05 Building Code Requirements for Structural Concrete and Commentary, Section 4.3.
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Therefore, specialized concrete mix designs are not considered to be necessary, with regard to
sulfate protection purposes. It is, however, recommended that additional soluble sulfate testing
be conducted at the completion of rough grading to verify the soluble sulfate concentrations of
the soils which are present at pad grade within the building area.

Corrosion Potential

The results of laboratory testing indicate that a representative sample of the on-site soils
possesses a saturated resistivity of 14,740 ohm-cm, and a pH value of 8.0. The soils possess a
redox potential of 106 mV and a sulfide concentration of 0.1 mg/kg. These test results have been
evaluated in accordance with guidelines published by the Ductile Iron Pipe Research Association
(DIPRA). The DIPRA guidelines consist of a point system by which characteristics of the soils are
used to quantify the corrosivity characteristics of the site. Resistivity, pH, sulfide concentration,
redox potential, and moisture content are the five factors that enter into the evaluation procedure.
Based on these factors, the on-site soils are not considered to be corrosive to ferrous pipes.
Therefore, corrosion protection is not expected to be required for cast iron or ductile iron pipes.

Based on American Concrete Institute (ACI) Publication 318 Building Code Requirements for
Structural Concrete and Commentary, reinforced concrete that is exposed to external sources of
chlorides requires corrosion protection for the steel reinforcement contained within the concrete.
ACI 318 defines concrete exposed to moisture and an external source of chlorides as “severe” or
exposure category C2. ACI 318 does not clearly define a specific chloride concentration at which
contact with the adjacent soil will constitute a “C2" or severe exposure. However, the Caltrans
Memo to Designers 10-5, Protection of Reinforcement Against Corrosion Due to Chlorides, Acids
and Sulfates, dated June 2010, indicates that soils possessing chloride concentrations greater
than 500 mg/kg are considered to be corrosive to reinforced concrete. The results of the
laboratory testing indicate a chloride concentration of 7.9 mg/kg. Although the soils contain some
chlorides, we do not expect that the chloride concentrations of the tested soils are high enough
to constitute a “severe” or C2 chloride exposure. Therefore, a chloride exposure category of C1
is considered appropriate for this site.

Nitrates present in soil can be corrosive to copper tubing at concentrations greater than 50 mg/kg.
The tested sample possesses a nitrate concentration of 30.1 mg/kg. Based on this test result, the
on-site soils are not considered to be corrosive to copper pipe.

Since SCG does not practice in the area of corrosion engineering, we recommend that the client
contact a corrosion engineer to provide a more thorough evaluation of these test results.

Shrinkage/Subsidence

Removal and recompaction of the near-surface alluvium is estimated to result in an average
shrinkage of 4 to 14 percent. However, potential shrinkage for individual samples ranged locally
between 2 and 18 percent. The potential shrinkage estimate is based on dry density testing
performed on small-diameter samples taken at the boring locations. If a more accurate and
precise shrinkage estimate is desired, SCG can perform a shrinkage study involving several
excavated test-pits where in-place densities are determined using in-situ testing methods instead
of laboratory density testing on small-diameter samples. Please contact SCG for details and a cost
estimate regarding a shrinkage study, if desired.
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Minor ground subsidence is expected to occur in the soils below the zone of removal, due to
settlement and machinery working. The subsidence is estimated to be 0.15 feet.

These estimates are based on previous experience and the subsurface conditions encountered at
the boring locations. The actual amount of subsidence is expected to be variable and will be
dependent on the type of machinery used, repetitions of use, and dynamic effects, all of which
are difficult to assess precisely.

Grading and Foundation Plan Review

Grading and foundation plans were unavailable at the time of this report. It is therefore
recommended that we be provided with copies of the preliminary grading and foundation plans,
when they become available, for review with regard to the conclusions, recommendations, and
assumptions contained within this report.

6.3 Site Grading Recommendations

The grading recommendations presented below are based on the subsurface conditions
encountered at the boring locations, and our understanding of the proposed development. We
recommend that all grading activities be completed in accordance with the Grading Guide
Specifications included as Appendix D of this report, unless superseded by site-specific
recommendations presented below.

Demolition and Site Stripping

Initial site preparation should include stripping of any surficial vegetation. This includes the
removal of native grass and weeds at the site as well as any trees that will not remain with the
proposed development. The removal of any trees should also include their associated root
masses. Any organic materials should be removed and disposed of off-site, or in non-structural
areas of the property. The actual extent of site stripping should be determined in the field by the
geotechnical engineer, based on the organic content and stability of the materials encountered.

Demolition of any improvements that will not remain in place for use with the new development
will be required at this site. Debris resultant from demolition should be disposed of off-site. All
applicable federal, state and local specifications and regulations should be followed in demolition,
abandonment, and disposal of the resulting debris.

Treatment of Existing Soils: Building Pad

Remedial grading should be performed within the proposed building area in order to remove the
existing undocumented fill soils, and a portion of the near-surface native alluvium. Based on
conditions encountered at the boring and trench locations, the existing soils within the proposed
building area are recommended to be overexcavated to a depth of at least 4 feet below existing
grade, and to a depth of at least 3 feet below proposed building pad subgrade elevations,
whichever is greater. The depth of the overexcavation should also extend to a depth sufficient to
remove all undocumented fill soils. Within the influence zones of the new foundations, the
overexcavation should extend to a depth of at least 3 feet below proposed foundation bearing
grade.
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The overexcavation areas should extend at least 5 feet beyond the building and foundation
perimeters, and to an extent equal to the depth of fill placed below the foundation bearing grade,
whichever is greater. If the proposed structure incorporates any exterior columns (such as for a
canopy or overhang) the area of overexcavation should also encompass these areas.

Following completion of the overexcavation, the subgrade soils within the overexcavation areas
should be evaluated by the geotechnical engineer to verify their suitability to serve as the
structural fill subgrade, as well as to support the foundation loads of the new structure. This
evaluation should include proofrolling and probing to identify any soft, loose or otherwise unstable
soils that must be removed. Some localized areas of deeper excavation may be required if fill
materials or loose, porous, or low-density native soils are encountered at the base of the
overexcavation.

After a suitable overexcavation subgrade has been achieved, the exposed soils should
be scarified to a depth of at least 12 inches, and thoroughly flooded to raise the
moisture content of the underlying soils to at least 0 to 4 percent above optimum
moisture content, extending to a depth of at least 24 inches. The subgrade soils should
then be recompacted to at least 90 percent of the ASTM D-1557 maximum dry density. The
building pad area may then be raised to grade with previously excavated soils or imported
structural fill.

Treatment of Existing Soils: Retaining Walls and Site Walls

The existing soils within the areas of proposed retaining and non-retaining site walls should be
overexcavated to a depth of at least 3 feet below foundation bearing grade and replaced as
compacted structural fill. Any undocumented fill soils within any of these foundation areas should
be removed in their entirety. The overexcavation areas should extend at least 3 feet beyond the
foundation perimeters, and to an extent equal to the depth of fill below the new foundations.
Please note that erection pads are considered to be part of the foundation system. These
overexcavation recommendations apply to erection pads also. The overexcavation subgrade soils
should be evaluated by the geotechnical engineer prior to scarifying, moisture conditioning to
within 0 to 4 percent above the optimum moisture content, and recompacting the upper 12 inches
of exposed subgrade soils. The previously excavated soils may then be replaced as compacted
structural fill.

If the full lateral extent of overexcavation is not achievable for the proposed walls, foundation
elements must be redesigned using a lower bearing pressure. The geotechnical engineer of record
should be contacted for recommendations pertaining to this type of condition.

Treatment of Existing Soils: Flatwork, Parking and Drive Areas

Based on economic considerations, overexcavation of the existing near-surface existing soils in
the new flatwork, parking and drive areas is not considered warranted, with the exception of
areas where lower strength or unstable soils are identified by the geotechnical engineer during
grading. Subgrade preparation in the new flatwork, parking and drive areas should initially consist
of removal of all soils disturbed during stripping and demolition operations.
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The geotechnical engineer should then evaluate the subgrade to identify any areas of additional
unsuitable soils. Any such materials should be removed to a level of firm and unyielding soil. The
exposed subgrade soils should then be scarified to a depth of 12+ inches, moisture conditioned
to 0 to 4 percent above the optimum moisture content, and recompacted to at least 90 percent
of the ASTM D-1557 maximum dry density. Based on the presence of variable strength surficial
soils throughout the site, it is expected that some isolated areas of additional overexcavation may
be required to remove zones of lower strength, unsuitable soils.

The grading recommendations presented above for the proposed flatwork, parking and drive
areas assume that the owner and/or developer can tolerate minor amounts of settlement within
these areas. The grading recommendations presented above do not mitigate the extent of
compressible/collapsible native alluvium in the flatwork, parking and drive areas. As such, some
settlement and associated pavement distress could occur. Typically, repair of such distressed
areas involves significantly lower costs than completely mitigating these soils at the time of
construction. If the owner cannot tolerate the risk of such settlements, the flatwork, parking and
drive areas should be overexcavated to a depth of 2 feet below proposed pavement subgrade
elevation, with the resulting soils replaced as compacted structural fill.

Selective Grading and Oversized Material Placement

The native alluvial soils possess significant cobbles and occasional boulders. It is expected that
large scrapers (Caterpillar 657 or equivalent) will be adequate to move the cobble containing soils
as well the soils containing smaller boulders. However, some larger boulders (2+ feet in size) are
expected to be encountered. It will likely be necessary to move such larger boulders individually,
and remove them from the site or place them as oversized materials in accordance with the
Grading Guide Specifications, in Appendix D of this report.

It is recommended that materials greater than 6-inches in size be excluded from the upper 1 foot
of the surface of any compacted fills. Materials greater than 6-inches may also be excluded in
planned utility trench locations, if desired, to aid in future trench excavation and backfill. Materials
greater than 6-inches in size but smaller than 12-inches in size can be placed within the upper 8
feet of any compacted fills. Larger boulders (24+-inches in size and larger) should be sorted,
hauled off-site or stockpiled. A portion of the 24-inch and greater diameter material can be placed
at the bottom of the deeper overexcavations (10 feet or greater below the proposed grades). On-
site sandy soils should then be thoroughly wetted around the oversize material that was placed
at the bottom of the overexcavation.

The placement of oversized materials should be performed in accordance with the Grading Guide
Specifications included in Appendix D of this report. If disposal of oversized materials is required,
rock blankets or windrows should be used and such areas should be observed during construction
and placement by a representative of the geotechnical engineer.

Fill Placement

¢ Fill soils should be placed in thin (6+ inches), near-horizontal lifts, moisture conditioned
to 0 to 4 percent above the optimum moisture content, and compacted.

e On-site soils may be used for fill provided they are cleaned of any debris to the satisfaction
of the geotechnical engineer.
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e All grading and fill placement activities should be completed in accordance with the
requirements of the 2022 CBC and the grading code of the City of Rialto.

e Allfill soils should be compacted to at least 90 percent of the ASTM D-1557 maximum dry
density. Fill soils should be well mixed.

e Compaction tests should be performed periodically by the geotechnical engineer as
random verification of compaction and moisture content. These tests are intended to aid
the contractor. Since the tests are taken at discrete locations and depths, they may not
be indicative of the entire fill and therefore should not relieve the contractor of his
responsibility to meet the job specifications.

Imported Structural Fill

Imported structural fill should consist of very low expansive (EI < 20), well graded soils possessing
at least 10 percent fines (that portion of the sample passing the No. 200 sieve). Additional
specifications for structural fill are presented in the Grading Guide Specifications, included as
Appendix D.

Utility Trench Backfill

In general, utility trench backfill should be compacted to at least 90 percent of the ASTM D-1557
maximum dry density. As an alternative, a clean sand (minimum Sand Equivalent of 30) may be
placed within trenches and compacted in place (jetting or flooding is not recommended).
Compacted trench backfill should conform to the requirements of the local grading code, and
more restrictive requirements may be indicated by the City of Rialto. Utility trench backfills should
be witnessed by the geotechnical engineer. The trench backfill soils should be compaction tested
where possible; probed and visually evaluated elsewhere.

Utility trenches which parallel a footing, and extending below a 1h:1v (horizontal to vertical) plane
projected from the outside edge of the footing should be backfilled with structural fill soils,
compacted to at least 90 percent of the ASTM D-1557 standard. Pea gravel backfill should not be
used for these trenches.

Soils used to backfill voids around subsurface utility structures, such as manholes or vaults, should
be placed as compacted structural fill. If it is not practical to place compacted fill in these areas,
then such void spaces may be backfilled with lean concrete slurry. Uncompacted pea gravel or
sand is not recommended for backfilling these voids since these materials have a potential to
settle and thereby cause distress of pavements placed around these subterranean structures.

6.4 Construction Considerations

Moisture Sensitive Subgrade Soils

Some of the near-surface soils possess appreciable silt content and may become unstable if
exposed to significant moisture infiltration or disturbance by construction traffic. In addition,
based on their granular content, some of the on-site soils will also be susceptible to erosion. The
site should, therefore, be graded to prevent ponding of surface water and to prevent water from
running into excavations.

Proposed Industrial Building — Rialto, CA
SOUTHERN |
CALIFORNIA Project No. 23G146-1

Page 17
GEOTECHNICAL




Excavation Considerations

The near-surface soils generally consist of silty sands and gravelly sands. These materials may
will be subject to moderate caving within shallow excavations. Where caving does occur, flattened
excavation slopes may be sufficient to provide excavation stability. On a preliminary basis, the
inclination of temporary slopes should not exceed 2h:1v. Deeper excavations may require some
form of external stabilization such as shoring or bracing. Maintaining adequate moisture content
within the near-surface soils will improve excavation stability. All excavation activities on this site
should be conducted in accordance with Cal-OSHA regulations.

Groundwater
The static groundwater table is considered to have existed at a depth in excess of at least 25+

feet at the time of the subsurface exploration. Therefore, groundwater is not expected to impact
the grading or foundation construction activities.

6.5 Foundation Design and Construction

Based on the preceding grading recommendations, it is assumed that the new building pad will
be underlain by structural fill soils used to replace the upper portion of the near-surface alluvial
soils. These new structural fill soils are expected to extend to a depth of at least 3 feet below
proposed foundation bearing grade, underlain by 1+ foot of additional soil that has been densified
and moisture conditioned in place. Based on this subsurface profile, the proposed structure may
be supported on conventional shallow foundations.

Foundation Design Parameters

New square and rectangular footings may be designed as follows:
e Maximum, net allowable soil bearing pressure: 3,000 Ibs/ft>.

e Maximum, net allowable soil bearing pressure: 2,000 Ibs/ft? if the full recommended lateral
extent of remedial grading cannot be achieved.

e Minimum wall/column footing width: 14 inches/24 inches.

e Minimum longitudinal steel reinforcement within strip footings: Two (2) No. 5 rebars (1
top and 1 bottom).

e Minimum foundation embedment: 12 inches into suitable structural fill soils, and at least
18 inches below adjacent exterior grade. Interior column footings may be placed
immediately beneath the floor slab.

e It is recommended that the perimeter building foundations be continuous across all
exterior doorways. Any flatwork adjacent to the exterior doors should be doweled into the
perimeter foundations in @ manner determined by the structural engineer.
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The allowable bearing pressures presented above may be increased by 1/3 when considering
short duration wind or seismic loads. The minimum steel reinforcement recommended above is
based on geotechnical considerations; additional reinforcement may be necessary for structural
considerations. The actual design of the foundations should be determined by the structural
engineer.

Foundation Construction

The foundation subgrade soils should be evaluated at the time of overexcavation, as discussed
in Section 6.3 of this report. It is further recommended that the foundation subgrade soils be
evaluated by the geotechnical engineer immediately prior to steel or concrete placement. Soils
suitable for direct foundation support should consist of newly placed structural fill, compacted to
at least 90 percent of the ASTM D-1557 maximum dry density. Any unsuitable materials should
be removed to a depth of suitable bearing compacted structural fill or suitable native alluvium
(where reduced bearing pressures are utilized), with the resulting excavations backfilled with
compacted fill soils. As an alternative, lean concrete slurry (500 to 1,500 psi) may be used to
backfill such isolated overexcavations.

The foundation subgrade soils should also be properly moisture conditioned to 0 to 4 percent
above the Modified Proctor optimum, to a depth of at least 12 inches below bearing grade. Since
it is typically not feasible to increase the moisture content of the floor slab and foundation
subgrade soils once rough grading has been completed, care should be taken to maintain the
moisture content of the building pad subgrade soils throughout the construction process.

Estimated Foundation Settlements

Post-construction total and differential settlements of shallow foundations designed and
constructed in accordance with the previously presented recommendations are estimated to be
less than 1.0 and 0.5 inches, respectively. Differential movements are expected to occur over a
50-foot span, thereby resulting in an angular distortion of less than 0.002 inches per inch.

Lateral Load Resistance

Lateral load resistance will be developed by a combination of friction acting at the base of
foundations and the slab and the passive earth pressure developed by footings below grade. The
following friction and passive pressure may be used to resist lateral forces:

e Passive Earth Pressure: 300 Ibs/ft3
e Friction Coefficient: 0.30

These are allowable values, and include a factor of safety. When combining friction and passive
resistance, the passive pressure component should be reduced by one-third. These values assume
that footings will be poured directly against compacted structural fill soils. The maximum allowable
passive pressure is 3,000 Ibs/ft?.
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6.6 Floor Slab Design and Construction

Subgrades which will support the new floor slab should be prepared in accordance with the
recommendations contained in the Site Grading Recommendations section of this report.
Based on the anticipated grading which will occur at this site, the floor of the proposed structure
may be constructed as a conventional slab-on-grade supported on newly placed structural fill,
extending to a depth of at least 3 feet below finished pad grades. Based on geotechnical
considerations, the floor slab may be designed as follows:

Minimum slab thickness: 6 inches.
Modulus of Subgrade Reaction: k = 150 psi/in.

Minimum slab reinforcement: Reinforcement is not considered necessary from a
geotechnical standpoint. The actual floor slab reinforcement should be determined by the
structural engineer, based on the imposed slab loading.

Slab underlayment: If moisture sensitive floor coverings will be used then minimum slab
underlayment should consist of a moisture vapor barrier constructed below the entire area
of the proposed slab where such moisture sensitive floor coverings are anticipated. The
moisture vapor barrier should meet or exceed the Class A rating as defined by ASTM E
1745-97 and have a permeance rating less than 0.01 perms as described in ASTM E 96-
95 and ASTM E 154-88. A polyolefin material such as a 15-mil Stego® Wrap Vapor Barrier
or equivalent will meet these specifications. The moisture vapor barrier should be properly
constructed in accordance with all applicable manufacturer specifications. Given that a
rock free subgrade is anticipated and that a capillary break is not required, sand below
the barrier is not required. The need for sand and/or the amount of sand above the
moisture vapor barrier should be specified by the structural engineer or concrete
contractor. The selection of sand above the barrier is not a geotechnical engineering issue
and hence outside our purview. Where moisture sensitive floor coverings are not
anticipated, the vapor barrier may be eliminated.

Moisture condition the floor slab subgrade soils to 0 to 4 percent above the Modified
Proctor optimum moisture content, to a depth of 12 inches. The moisture content of the
floor slab subgrade soils should be verified by the geotechnical engineer within 24 hours
prior to concrete placement.

Proper concrete curing techniques should be utilized to reduce the potential for slab
curling or the formation of excessive shrinkage cracks.

The actual design of the floor slab should be completed by the structural engineer to verify
adequate thickness and reinforcement.
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6.7 Retaining Wall Design and Construction

Although not indicated on the site plans, some small (less than 6 feet in height) retaining walls
may be required to facilitate the new site grades. The parameters recommended for use in the
design of these walls are presented below.

Retaining Wall Design Parameters

Based on the soil conditions encountered at the boring locations, the following parameters may
be used in the design of new retaining walls for this site. The following parameters assume that
only the on-site soils will be utilized for retaining wall backfill. The near-surface soils generally
consist of silty sands and gravelly sands. Based on their classification, these materials are
expected to possess an internal angle of friction of at least 32 degrees when compacted to at
least 90 percent of the ASTM D-1557 maximum dry density.

If desired, SCG could provide design parameters for an alternative select backfill material behind
the retaining walls. The use of select backfill material could result in lower lateral earth pressures.
In order to use the design parameters for the imported select fill, this material must be placed
within the entire active failure wedge. This wedge is defined as extending from the heel of the
retaining wall upwards at an angle of approximately 60° from horizontal. If select backfill material
behind the retaining wall is desired, SCG should be contacted for supplementary
recommendations.

RETAINING WALL DESIGN PARAMETERS

Design Parameter On—sizils.ill-t‘(/ pSean s
Internal Friction Angle (¢) 32°
Unit Weight 140 Ibs/ft3
e o s
B sl Iy o i
At(_lF;SZT Egglg:ﬁ? " 66 Ibs/ft?

The walls should be designed using a soil-footing coefficient of friction of 0.30 and an equivalent
passive pressure of 300 Ibs/ft3. The structural engineer should incorporate appropriate factors of
safety in the design of the retaining walls.

The active earth pressure may be used for the design of retaining walls that do not directly
support structures or support soils that in turn support structures and which will be allowed to
deflect. The at-rest earth pressure should be used for walls that will not be allowed to deflect
such as those which will support foundation bearing soils, or which will support foundation loads
directly.

Where the soils on the toe side of the retaining wall are not covered by a "hard" surface such as
a structure or pavement, the upper 1 foot of soil should be neglected when calculating passive
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resistance due to the potential for the material to become disturbed or degraded during the life
of the structure.

Seismic Lateral Earth Pressures

In accordance with the 2022 CBC, any retaining walls more than 6 feet in height must be designed
for seismic lateral earth pressures. If walls 6 feet or more are required for this site, the
geotechnical engineer should be contacted for supplementary seismic lateral earth pressure
recommendations.

Retaining Wall Foundation Design

The retaining wall foundations should be underlain by at least 2 feet of newly placed structural
fill. Foundations to support new retaining walls should be designed in accordance with the general
Foundation Design Parameters presented in a previous section of this report.

Backfill Material

On-site soils may be used to backfill the retaining walls. However, all backfill material placed
within 3 feet of the back wall face should have a particle size no greater than 3 inches.
Some sorting and/or crushing operations may be required. The retaining wall backfill materials
should be well graded.

It is recommended that a minimum 1-foot thick layer of free-draining granular material (less than
5 percent passing the No. 200 sieve) be placed against the face of the retaining walls. This
material should extend from the top of the retaining wall footing to within 1 foot of the ground
surface on the back side of the retaining wall. This material should be approved by the
geotechnical engineer. In lieu of the 1-foot thick layer of free-draining material, a properly
installed prefabricated drainage composite such as the MiraDRAIN 6000XL (or approved
equivalent), which is specifically designed for use behind retaining walls, may be used. If the
layer of free-draining material is not covered by an impermeable surface, such as a structure or
pavement, a 12-inch thick layer of a low permeability soil should be placed over the backfill to
reduce surface water migration to the underlying soils. The layer of free draining granular material
should be separated from the backfill soils by a suitable geotextile, approved by the geotechnical
engineer.

All retaining wall backfill should be placed and compacted under engineering controlled conditions
in the necessary layer thicknesses to ensure an in-place density between 90 and 93 percent of
the maximum dry density as determined by the Modified Proctor test (ASTM D1557). Care should
be taken to avoid over-compaction of the soils behind the retaining walls, and the use of heavy
compaction equipment should be avoided.

Subsurface Drainage

As previously indicated, the retaining wall design parameters are based upon drained backfill
conditions. Consequently, some form of permanent drainage system will be necessary in
conjunction with the appropriate backfill material. Subsurface drainage may consist of either:
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¢ A weep hole drainage system typically consisting of a series of 2-inch diameter holes in
the wall situated slightly above the ground surface elevation on the exposed side of the
wall and at an approximate 10-foot on-center spacing. Alternatively, 4-inch diameter holes
at an approximate 20-foot on-center spacing can be used for this type of drainage system.
In addition, the weep holes should include a 2 cubic foot pocket of open graded gravel,
surrounded by an approved geotextile fabric, at each weep hole location.

e A 4-inch diameter perforated pipe surrounded by 2 cubic feet of gravel per linear foot of
drain placed behind the wall, above the retaining wall footing. The gravel layer should be
wrapped in a suitable geotextile fabric to reduce the potential for migration of fines. The
footing drain should be extended to daylight or tied into a storm drainage system. The
actual design of this type of system should be determined by the civil engineer to verify
that the drainage system possesses the adequate capacity and slope for its intended use.

Weep holes or a footing drain will not be required for building stem walls.

6.8 Pavement Design Parameters

Site preparation in the pavement area should be completed as previously recommended in the
Site Grading Recommendations section of this report. The subsequent pavement
recommendations assume proper drainage and construction monitoring, and are based on either
PCA or CALTRANS design parameters for a twenty (20) year design period. However, these
designs also assume a routine pavement maintenance program to obtain the anticipated 20-year
pavement service life.

Pavement Subgrades

It is anticipated that the new pavements will be primarily supported on a layer of compacted
structural fill, consisting of scarified, thoroughly moisture conditioned and recompacted existing
soils. The near-surface soils generally consist of sands, silty sands, and gravelly sands. Based on
their classification, these materials are expected to excellent pavement support characteristics,
with R-values in the range of 50 to 60. Since R-value testing was not included in the scope of
services for this project, the subsequent pavement design is based upon an assumed R-value of
50. Fill material imported to the site should have support characteristics equal to or greater than
that of the on-site soils and be placed and compacted under engineering observed and tested
conditions. It is recommended that R-value testing be performed after completion of rough
grading to verify that the pavement design recommendations presented herein are valid.

Asphaltic Concrete

Presented below are the recommended thicknesses for new flexible pavement structures
consisting of asphaltic concrete over a granular base. The pavement designs are based on the
traffic indices (TI's) indicated. The client and/or civil engineer should verify that these TI's are
representative of the anticipated traffic volumes. If the client and/or civil engineer determine that
the expected traffic volume will exceed the applicable traffic index, we should be contacted for
supplementary recommendations. The design traffic indices equate to the following approximate
daily traffic volumes over a 20-year design life, assuming six operational traffic days per week.
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Traffic Index No. of Heavy Trucks per Day
4.0 0
5.0 1
6.0 3
7.0 11
8.0 35
9.0 93

For the purpose of the traffic volumes indicated above, a truck is defined as a 5-axle tractor trailer
unit with one 8-kip axle and two 32-kip tandem axles. All of the traffic indices allow for 1,000
automobiles per day.

ASPHALT PAVEMENTS (R=50)
Thickness (inches)
Material Auto Parking and Truck Traffic
aterials Auto Drive Lanes
(TI = 4.0 to 5.0) TI=6.0 TI=7.0 TI=8.0 TI1=9.0

Asphalt Concrete 3 3% 4 5 52

Aggregate Base 3 4 5 5 7
Compacted Subgrade 12 12 12 12 12

The aggregate base course should be compacted to at least 95 percent of the ASTM D-1557
maximum dry density. The asphaltic concrete should be compacted to at least 95 percent of the
batch plant-reported maximum density. The aggregate base course may consist of crushed
aggregate base (CAB) or crushed miscellaneous base (CMB), which is a recycled gravel, asphalt
and concrete material. The gradation, R-Value, Sand Equivalent, and Percentage Wear of the CAB
or CMB should comply with appropriate specifications contained in the current edition of the
“Greenbook” Standard Specifications for Public Works Construction.

Portland Cement Concrete

The preparation of the subgrade soils within Portland cement concrete pavement areas should
be performed as previously described in Section 6.3 “Treatment of Existing Soils: Flatwork,
Parking, and Drive Areas”. The minimum recommended thicknesses for the Portland Cement
Concrete pavement sections are as follows:
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PORTLAND CEMENT CONCRETE PAVEMENTS (R=50)

Thickness (inches)

Materials Autos and Light Truck Traffic
TE$§k=Tgacf)§|C =70 TI =8.0 TI =9.0
PCC 5 515 6% 8
Compacted Subgrade
(95% minimum compaction) 12 12 12 12

The concrete should have a 28-day compressive strength of at least 3,000 psi. Reinforcing within
all pavements should be designed by the structural engineer. The maximum joint spacing within
all of the PCC pavements is recommended to be equal to or less than 30 times the pavement
thickness. The actual joint spacing and reinforcing of the Portland cement concrete pavements
should be determined by the structural engineer.
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7.0 GENERAL COMMENTS

This report has been prepared as an instrument of service for use by the client, in order to aid in
the evaluation of this property and to assist the architects and engineers in the design and
preparation of the project plans and specifications. This report may be provided to the
contractor(s) and other design consultants to disclose information relative to the project.
However, this report is not intended to be utilized as a specification in and of itself, without
appropriate interpretation by the project architect, civil engineer, and/or structural engineer. The
reproduction and distribution of this report must be authorized by the client and Southern
California Geotechnical, Inc. Furthermore, any reliance on this report by an unauthorized third
party is at such party’s sole risk, and we accept no responsibility for damage or loss which may
occur. The client(s)’ reliance upon this report is subject to the Engineering Services Agreement,
incorporated into our proposal for this project.

The analysis of this site was based on a subsurface profile interpolated from limited discrete soil
samples. While the materials encountered in the project area are considered to be representative
of the total area, some variations should be expected between boring and trench locations and
sample depths. If the conditions encountered during construction vary significantly from those
detailed herein, we should be contacted immediately to determine if the conditions alter the
recommendations contained herein.

This report has been based on assumed or provided characteristics of the proposed development.
It is recommended that the owner, client, architect, structural engineer, and civil engineer
carefully review these assumptions to ensure that they are consistent with the characteristics of
the proposed development. If discrepancies exist, they should be brought to our attention to
verify that they do not affect the conclusions and recommendations contained herein. We also
recommend that the project plans and specifications be submitted to our office for review to
verify that our recommendations have been correctly interpreted.

The analysis, conclusions, and recommendations contained within this report have been
promulgated in accordance with generally accepted professional geotechnical engineering
practice. No other warranty is implied or expressed.
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BORING LOG LEGEND

SAMPLE TYPE e SAMPLE DESCRIPTION

GRAPHICAL

AUGER

SAMPLE COLLECTED FROM AUGER CUTTINGS, NO FIELD
MEASUREMENT OF SOIL STRENGTH. (DISTURBED)

CORE

ROCK CORE SAMPLE: TYPICALLY TAKEN WITH A
DIAMOND-TIPPED CORE BARREL. TYPICALLY USED
ONLY IN HIGHLY CONSOLIDATED BEDROCK.

GRAB

SOIL SAMPLE TAKEN WITH NO SPECIALIZED
EQUIPMENT, SUCH AS FROM A STOCKPILE OR THE
GROUND SURFACE. (DISTURBED)

CS

CALIFORNIA SAMPLER: 2-1/2 INCH 1.D. SPLIT BARREL
SAMPLER, LINED WITH 1-INCH HIGH BRASS RINGS.
DRIVEN WITH SPT HAMMER. (RELATIVELY
UNDISTURBED)

NSR

NO RECOVERY: THE SAMPLING ATTEMPT DID NOT

SPT

RESULT IN RECOVERY OF ANY SIGNIFICANT SOIL OR
STANDARD PENETRATION TEST: SAMPLER IS A 1.4
INCH INSIDE DIAMETER SPLIT BARREL, DRIVEN 18

ROCK MATERIAL.
INCHES WITH THE SPT HAMMER. (DISTURBED)

SH

VANE

SHELBY TUBE: TAKEN WITH A THIN WALL SAMPLE
TUBE, PUSHED INTO THE SOIL AND THEN EXTRACTED.
(UNDISTURBED)

VANE SHEAR TEST: SOIL STRENGTH OBTAINED USING
A 4 BLADED SHEAR DEVICE. TYPICALLY USED IN SOFT
CLAYS-NO SAMPLE RECOVERED.

COLUMN DESCRIPTIONS

DEPTH:
SAMPLE:
BLOW COUNT:

POCKET PEN.:

GRAPHIC LOG:

DRY DENSITY:
MOISTURE CONTENT:
LIQUID LIMIT:
PLASTIC LIMIT:
PASSING #200 SIEVE:
UNCONFINED SHEAR:

Distance in feet below the ground surface.
Sample Type as depicted above.

Number of blows required to advance the sampler 12 inches using a 140 Ib
hammer with a 30-inch drop. 50/3” indicates penetration refusal (=50 blows)
at 3 inches. WH indicates that the weight of the hammer was sufficient to
push the sampler 6 inches or more.

Approximate shear strength of a cohesive soil sample as measured by pocket
penetrometer.

Graphic Soil Symbol as depicted on the following page.

Dry density of an undisturbed or relatively undisturbed sample in Ibs/ft®.
Moisture content of a soil sample, expressed as a percentage of the dry weight.
The moisture content above which a soil behaves as a liquid.

The moisture content above which a soil behaves as a plastic.

The percentage of the sample finer than the #200 standard sieve.

The shear strength of a cohesive soil sample, as measured in the unconfined state.




SOIL CLASSIFICATION CHART

MAJOR DIVISIONS

SYMBOLS

GRAPH | LETTER

TYPICAL
DESCRIPTIONS

NN, N, Y

(] [ )
AP ¥ WELL-GRADED GRAVELS, GRAVEL -
CLEAN >, v'. S GW SAND MIXTURES, LITTLE OR NO
GRAVEL GRAVELS 'y e FINES
AND 2800
RAVELLY PR TR
G SOILS o\ 2o (\° POORLY-GRADED GRAVELS,
(LITTLE OR NO FINES) P, oOo oA GP GRAVEL - SAND MIXTURES, LITTLE
onw@onw@ OR NO FINES
COARSE BN
GRAINED GRAVELS WITH UQO @ D d GM SILTY GRAVELS, GRAVEL - SAND -
SOILS MORE THAN 50% FINES o 0~ 0 SILT MIXTURES
OF COARSE QD PT
FRACTION Do oade
RETAINED ON NO.
4 SIEVE (APPRECIABLE %& GC CLAYEY GRAVELS, GRAVEL - SAND -
AMOUNT OF FINES) CLAY MIXTURES
el WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS  [ssesiiteed QW :
MORE THAN 50% SAND ICIICICIICICH SANDS, LITTLE OR NO FINES
OF MATERIAL IS AND
LARGER THAN
NO. 200 SIEVE mm.bmu_/__WmJ\ POORLY-GRADED SANDS,
SIZE (LITTLE OR NO FINES) SP GRAVELLY SAND, LITTLE OR NO
FINES
SANDS WITH SM SILTY SANDS, SAND - SILT
MORE THAN 50% FINES MIXTURES
OF COARSE
FRACTION
PASSING ON NO.
4 SIEVE (APPRECIABLE SC CLAYEY SANDS, SAND - CLAY
AMOUNT OF FINES) MIXTURES
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
SILTS INORGANIC CLAYS OF LOW TO
FINE AND LIQUID LIMIT CL MEDIUM PLASTICITY, GRAVELLY
LESS THAN 50 CLAYS, SANDY CLAYS, SILTY CLAYS,
GRAINED CLAYS LEAN CLAYS
SOILS L2
1 oL ORGANIC SILTS AND ORGANIC
i SILTY CLAYS OF LOW PLASTICITY
MORE THAN 50% INORGANIC SILTS, MICACEOUS OR
OF MATERIAL IS MH DIATOMACEOUS FINE SAND OR
SMALLER THAN SILTY SOILS
NO. 200 SIEVE
SIZE SILTS 7
AND LIQUID LIMIT \ CH INORGANIC CLAYS OF HIGH
GREATER THAN 50 PLASTICITY
CLAYS 7
/i
OH ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS
‘\ /— ‘\ /— \\ /— ‘\ \|
HIGHLY ORGANIC SOILS [k uany PT PEAT, HUMUS, SWAMP SOILS WITH

HIGH ORGANIC CONTENTS

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS




SOUTHERN BORING NO.

NG/  CALIFORNIA B-1

S EOTECHNICAL

A California Corporation

TBL 23G146-1.GPJ SOCALGEO.GDT 6/26/23

JOB NO.: 23G146-1 DRILLING DATE: 5/12/16 WATER DEPTH: Dry
PROJECT: Proposed Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 1 foot
LOCATION: Rialto, California LOGGED BY: Joseph Lozano Leon READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= Elz | Q@ > | = SIS
m z S EoLE S o
ww 3| |2 DESCRIPTION g |We oot =
|4 ol |z W |2f5|, (B |2Y|2E [
Eloa| =2 |X~| Qo O~ GE|IZS- |G- l02|<E =
o [S| o |ok] < >E1=Zz 25|25 |ng|8z =
wi<| 2 |oQ| . x9Q(2Q|C=2 |32 |« |&Q Q
O |o| @ |ak| o SURFACE ELEVATION: --- MSL S|S0 |S35|a5|a% |00 o
&%l FILL: Brown Gravelly fine to coarse Sand, little Silt, medium
“ooryek  dense to very dense-dry to dam
26 B A v P 2 @ 1 foot,
Disturbed Sample
50/5" @ 3 feet, No
Sample
R d
5 ALLUVIUM: Light Gray fine to coarse Sandy Gravel, trace Silt, i ecovere |
34 dense-dry 1
] Light Gray Silty fine to coarse Sand, some fine to coarse Gravel,
X 36 occasional to extensive Cobbles, dense to very dense-dry . 2
10 59 1 2 T
15 /506" 7 2 I

Boring Terminated at 16%' due to refusal on extensive Cobbles

TEST BORING LOG PLATE B-1



SOUTHERN BORING NO.

NG/  CALIFORNIA B-2

S EOTECHNICAL

A California Corporation

JOB NO.: 23G146-1 DRILLING DATE: 5/22/23 WATER DEPTH: Dry
PROJECT: Proposed Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 2.5 feet
LOCATION: Rialto, California LOGGED BY: Michelle Krizek READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= Elz | Q@ > | = SIS
L z e = S = 8 cn
m 3 |E |2 DESCRIPTION G |y I 2
|4 ol |z W |2f5|, (B |2Y|2E [
E ol =2 |X~| @ o~ OElIS-1G-o < =
o= 0 Q% S >5I18Z12s|<=|0w8|9Z =
w|<| o |09 x . xP|QQ|C=2 |32 |<L]|KQ Q
O |o| @ |ak| o SURFACE ELEVATION: --- MSL S|S0 |S35|a5|a% |00 o
i FILL: Gray Brown Silty fine to medium Sand, little coarse Sand,
) little to some fine to coarse Gravel, trace fine root fibers,
X 30 dense-damp to moist 7
] ALLUVIUM: Light Gray Brown Gravelly fine to medium Sand,
50/4" trace to little coarse Sand, little Silt, occasional Cobbles, very | 2
dense-damp
5 - .
X 29 @ 6 feet, medium dense ] 3
79/9" 3

i
D

Boring Terminated at 10'

TBL 23G146-1.GPJ SOCALGEO.GDT 6/26/23

TEST BORING LOG PLATE B-2



SOUTHERN BORING NO.

NG/  CALIFORNIA B-3

S EOTECHNICAL

A California Corporation

TBL 23G146-1.GPJ SOCALGEO.GDT 6/26/23

JOB NO.: 23G146-1 DRILLING DATE: 5/12/16 WATER DEPTH: Dry
PROJECT: Proposed Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 1 foot
LOCATION: Rialto, California LOGGED BY: Jason Hiskey READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= Elz | Q@ > | = SIS
L z e = S = 8 cn
m 3 |E |2 DESCRIPTION g |we I 2
|4 ol |z W |2f5|, (B |2Y|2E [
E o]l 2|~ O O~ bElE-h-o < =
o= 0 Q% S >5I18Z12s|<=|0w8|9Z =
w|<| o |09 x . xP|QQ|C=2 |32 |<L]|KQ Q
O |o| @ |ak| o SURFACE ELEVATION: --- MSL S|S0 |S35|a5|a% |00 o
sheT FILL: Brown Silty fine Sand, trace medium Sand, medium
dense-damp ]
33 103 | 5
ALLUVIUM: Light Gray Brown Gravelly fine to coarse Sand, trace |
54 Silt, dense-dry 17| 1

Boring Terminated at 4' due to refusal on extensive Cobbles

TEST BORING LOG PLATE B-3



BORING NO.

TBL 23G146-1.GPJ SOCALGEO.GDT 6/26/23

W SOUTHERN
oCalGeo /
CALIFORNIA B-4
GEOTECHNICAL
A California Corporation
JOB NO.: 23G146-1 DRILLING DATE: 5/22/23 WATER DEPTH: Dry
PROJECT: Proposed Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 2 feet
LOCATION: Rialto, California LOGGED BY: Michelle Krizek READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= Elz | Q@ > | = SIS
L z e = S = 8 cn
g |38 |2 DESCRIPTION G |y I 2
syl S|g | £ 2 |PEle |2 |25|28] &
E ol =2 |X~| @ TloE|SE|a-|® <
il A el xS|0g|os|35|28|25 3
a|o|@|az| o SURFACE ELEVATION: --- MSL oL|So|35|a5|af|oo O
geoo%:]  ALLUVIUM: Light Gray Brown Gravelly fine to coarse Sand, little
)l o ooy Silt, extensive Cobbles, dense to very dense-dry to damp
46 b 2
B
Ooceure
50/5" :;:j_ 2
5 Pt .
50/5" 3
Boring Terminated at 7%%' due to refusal on extensive Cobbles
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A California Corporation

BORING NO.

B-5

TBL 23G146-1.GPJ SOCALGEO.GDT 6/26/23

JOB NO.: 23G146-1 DRILLING DATE: 5/12/16 WATER DEPTH: Dry
PROJECT: Proposed Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 2 feet
LOCATION: Rialto, California LOGGED BY: Joseph Lozano Leon READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
- Elz | Q > < 2 =
L z e = S = 8 cn
m 3 |E |2 DESCRIPTION G |y I 2
|4 ol |z W |2f5|, (B |2Y|2E [
E ol =2 |X~| @ o~ OElIS-1G-o < =
o (S| 0o |0k < >-6 =Z |25 | g= 08 Oz =
wi<| 2 |0oP . xP|20|22 |02 |8 (X9 Q
O |o| @ |ak| o SURFACE ELEVATION: --- MSL S|S0 |S35|a5|a% |00 o
i FILL: Brown Silty fine Sand, little medium to coarse Sand, trace
fine Gravel, dense to very dense-dry to damp
50/4" 5 @ 1 foot,
Disturbed Sample
61 1121 2
5 ALLUVIUM: Light Gray Gravelly fine to coarse Sand, trace Silt,
50/6" occasional to extensive Cobbles, medium dense to very dense-dry 2 @ 5 feet,
to damp Disturbed Sample
32 1 @ 7 feet,
Disturbed Qnmpln
Boring Terminated at 8' due to refusal on extensive Cobbles



BORING NO.

TBL 23G146-1.GPJ SOCALGEO.GDT 6/26/23

oCalGeo /
CALIFORNIA B-6
GEOTECHNICAL
A California Corporation
JOB NO.: 23G146-1 DRILLING DATE: 5/12/16 WATER DEPTH: Dry
PROJECT: Proposed Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 1 foot
LOCATION: Rialto, California LOGGED BY: Jason Hiskey READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= Elz | Q@ > | = SIS
L z o = = ~ = »
g |38 |2 DESCRIPTION G |y I 2
|4 ol |z W |2f5|, (B |2Y|2E [
Elz|l 2|~ o o~BElE-|h-la?(<E =
o (S| 0o |0k < >6_ZD_<_‘0802 =
wi<| o |0oP| . xP|QQ|C=2 |32 |<L]|KQ o
O |o| @ |ak| o SURFACE ELEVATION: --- MSL S|S0 |S35|a5|a% |00 o
&% ALLUVIUM: Brown Gravelly fine to coarse Sand, little silt,
otorry extensive Cobbles, abundant fine to coarse Gravel, very
50/1" ‘9?6 ) denge_damp 3 @ 1 foot,
}fé:o:.,. Disturbed sample
50/5" IRICIEN 2 @ 3 feet,
one B Disturbed sample
Boring Terminated at 4' due to refusal on extensive Cobbles



SOUTHERN BORING NO.

NG/  CALIFORNIA B-7

S EOTECHNICAL

A California Corporation

JOB NO.: 23G146-1 DRILLING DATE: 5/12/16 WATER DEPTH: Dry
PROJECT: Proposed Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 4 feet
LOCATION: Rialto, California LOGGED BY: Jason Hiskey READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= Elz | Q@ > | = SIS
L z e = S = 8 cn
m 3 |E |2 DESCRIPTION G |y I 2
|4 ol |z W |2f5|, (B |2Y|2E [
E o]l 2|~ O O~ bElE-h-o < =
o= 0 Q% S >5I18Z12s|<=|0w8|9Z =
w|<| o |09 x . xP|QQ|C=2 |32 |<L]|KQ Q
O |o| @ |ak| o SURFACE ELEVATION: --- MSL S|S0 |S35|a5|a% |00 o
i FILL: Light Brown Silty fine Sand, some fine to coarse Gravel,
) dense-dry
X 30 2
] Light Gray Brown Gravelly fine to coarse Sand, trace to little Silt,
37 extensive Cobbles, dense to very dense-dry | 1
5 - .
52 1

Boring Terminated at 7%%' due to refusal on extensive Cobbles

TBL 23G146-1.GPJ SOCALGEO.GDT 6/26/23

TEST BORING LOG PLATE B-7



| SocalGeo CALIFORNIA

S EOTECHNICAL

SOUTHERN

A California Corporation

BORING NO.
B-8

TBL 23G146-1.GPJ SOCALGEO.GDT 6/26/23

JOB NO.: 23G146-1 DRILLING DATE: 5/22/23 WATER DEPTH: Dry
PROJECT: Proposed Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 3 feet
LOCATION: Rialto, California LOGGED BY: Michelle Krizek READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= Elz | Q@ > | = SIS
L z o = = ~ = »
g |38 |2 DESCRIPTION g |we I 2
|4 ol |z W |2f5|, (B |2Y|2E [
Elz|l 2|~ o o~BElE-|h-la?(<E =
o [S| o |ok] < >E1=Zz 25|25 |ng|8z =
w || 2 |09 . xQ|00|C=2|3=|<Q|x0 o)
O |o| @ |ak| o SURFACE ELEVATION: --- MSL S|S0 |S35|a5|a% |00 o
sheT FILL: Brown Silty fine Sand, trace medium to coarse Sand, trace
fine Gravel, occasional Cobbles, trace fine root fibers, very .
70/11" dense_damp 123 3
ALLUVIUM: Gray Gravelly fine to coarse Sand, occasional )}
76/8" Cobbles, trace to little Silt, very dense-dry "7 2
5 Gray Brown Gravelly fine to medium Sand, trace coarse Sand, i i
50/5" some Silt, occasional Cobbles, very dense-dry 14| 2
50/5" 2 @7 feet,
Disturbed Sample
Light Gray Gravelly fine to coarse Sand, trace to little Silt, very ]
73/9" dense-damp 1231 3
10 b b
50/3" 3
15
Boring Terminated at 15'



BORING NO.

TBL 23G146-1.GPJ SOCALGEO.GDT 6/26/23

W SOUTHERN
oCalGeo /
CALIFORNIA B-9
GEOTECHNICAL
A California Corporation
JOB NO.: 23G146-1 DRILLING DATE: 5/12/16 WATER DEPTH: Dry
PROJECT: Proposed Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 2 feet
LOCATION: Rialto, California LOGGED BY: Joseph Lozano Leon READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= Elz | Q@ > | = SIS
m z S EoLE S o
i 38 |2 DESCRIPTION g |we I 2
T4l olL | w2 Gla e |z A & i
E ol =2 |X~| @ ~HEI=S-h~|® < =
o (S| 0o |0k < >6_ZD_<_‘0802 =
wi<| 2 |0oP . xP|20|22 |02 |8 (X9 Q
O |o| @ |ak| o SURFACE ELEVATION: --- MSL S|S0 |S35|a5|a% |00 o
sececer|  FILL: Gray Brown fine to coarse Sand, some fine to coarse
erecool  Gravel, trace Silt, medium dense to dense-dry to damp
19 Tl @ 1 foot, No
et Sample
i:i:ix Recovered
57 R 1121 2
ALLUVIUM: Gray Brown Gravelly fine to coarse Sand, trace Silt,
dense-dry to damp
5 47 Gray Brown fine to coarse Sand, trace Silt, some fine to coarse 1119 2 E
Gravel, occasional to extensive Cobbles, dense to very dense-dry
65 2 @ 7 feet,
Disturbed Sample
72 2 @ 9 feet,
10 4 Disturbed Sample.
67 2
15 b b
58 2
Boring Terminated at 20'



SOUTHERN BORING NO.

NG/  CALIFORNIA B-10

S EOTECHNICAL

A California Corporation

TBL 23G146-1.GPJ SOCALGEO.GDT 6/26/23

JOB NO.: 23G146-1 DRILLING DATE: 5/12/16 WATER DEPTH: Dry
PROJECT: Proposed Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 1 foot
LOCATION: Rialto, California LOGGED BY: Joseph Lozano Leon READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= Elz | Q@ > | = SIS
m Z S LS = o
m 3 |E |2 DESCRIPTION g |we I 2
LT Q z =z
T |4 ° | I =T E z2|zm 4
E ol (X~ o ~lpoE|l=-|h~|® < =
o= 0 Q% S >5I18Z12s|<=|0w8|9Z =
w|<| o |09 x . xP|QQ|C=2 |32 |<L]|KQ Q
O |o| @ |ak| o SURFACE ELEVATION: --- MSL S|S0 |S35|a5|a% |00 o
severer|  ALLUVIUM: Gray Brown fine to coarse Sand, trace fine to coarse
otoron Gravel, trace Silt, medium dense to dense-dry to damp
55 00 1 @ 1 foot,
o0ele? Disturbed Sample
41 O | 1 2 @ 3 feet,
. Disturbed Sample
5 Gray Brown Gravelly fine to coarse Sand, trace Silt, occasional to | |
58 extensive Cobbles, dense to very dense-dry 126 | 1
50/6" @ 7 feet, No
Sample
" Recovered
50/6 @ 8.5 feet, No
10 Sample
" 7 Recovered
50/4
@ 10 feet, No
Sample
Recovered
Light Gray Gravelly fine to coarse Sand, little Silt, occasional
Cobbles, dense-dry to damp
45 2
15 b b
Light Gray fine to coarse Sand, trace fine to coarse Gravel, little
Silt, occasional Cobbles, very dense-dry to damp
67/11" 1
20 b b
56 3

N
[6)]

Boring Terminated at 25'

TEST BORING LOG PLATE B-10



TBL 23G146-1.GPJ SOCALGEO.GDT 6/26/23

U
./ SOUTHERN BORING NO.
SoCalGeo /
CALIFORNIA B-11
GEOTECHNICAL
A California Corporation
JOB NO.: 23G146-1 DRILLING DATE: 5/12/16 WATER DEPTH: Dry
PROJECT: Proposed Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 5 feet
LOCATION: Rialto, California LOGGED BY: Jason Hiskey READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= Elz | Q@ > | = SIS
L z o = = ~ = »
g |38 |2 DESCRIPTION G |y I 2
syl S|g | £ 2 |PEle |2 |25|28] &
E ol =2 |X~| @ TloE|SE|a-|® <
|23 |88| & x5(08|35|35|28|28 3
a|o|@|az| o SURFACE ELEVATION: --- MSL oL|So|35|a5|af|oo O
oeoo%?]  ALLUVIUM: Light Gray Brown Gravelly fine to coarse Sand,
)l O,E} occasional to extensive Cobbles, trace Silt, dense to very
X 37 5‘2& )l dense-dry to damp 1
| e
Doceeos
29 :;:j | @ 3" feet, medium dense 2
; = -
RS
X 42 KRR 1
| !
50 oo 2
10 b
78 2
15 h
90 1
20 b
81/11" 2
25
Boring Terminated at 25'



TBL 23G146-1.GPJ SOCALGEO.GDT 6/26/23

U
N/ SOUTHERN BORING NO.
SoCalGeo /
CALIFORNIA B-12
GEOTECHNICAL
A California Corporation
JOB NO.: 23G146-1 DRILLING DATE: 5/12/16 WATER DEPTH: Dry
PROJECT: Proposed Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 4 feet
LOCATION: Rialto, California LOGGED BY: Jason Hiskey READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
= Elz | Q@ > | = SIS
w z @] = > ~ > %)
i 38 |2 DESCRIPTION g |we I 2
syl S|g | £ 2 |PEle |2 |25|28] &
E ol (X~ o ~lpoE|l=-|h~|® < =
o (S| 0o |0k < >6_ZD_<_‘0802 =
wi<| 2 |0oP . xP|20|22 |02 |8 (X9 Q
O |o| @ |ak| o SURFACE ELEVATION: --- MSL S|S0 |S35|a5|a% |00 o
sheT FILL: Brown Silty fine to medium Sand, trace fine Gravel,
medium dense-dry ]
33 115 | 2
ALLUVIUM: Light Brown Silty fine to coarse Sand, extensive
53 Cobbles, trace fine Gravel, dense-dry to damp 3 @ 3 feet,
Disturbed Sample
5 Light Brown Gravelly fine to coarse Sand, occasional to extensive |
58 Cobbles, trace Silt, dense to very-dry to damp 2 @ 5 feet,
Disturbed Sample
56 1122 3
5/10" 1120 2
10 B R
2/11" 1 @ 14 feet,
15 - Disturbed Sample
50/5" @ 17 feet, No
Sample
Recovered
Boring Terminated at 18%%' due to refusal on extensive Cobbles



SOUTHERN CALIFORNIA GEOTECHNICAL TRENCH NO.

T-1

JOB NO.: 23G146-1 EQUIPMENT USED: Backhoe WATER DEPTH: Dry
PROJECT: Proposed Industrial Building LOGGED BY: Anthony Luna

. SEEPAGE DEPTH: Dry
LOCATION: Rialto, CA ORIENTATION: N 98 W

DATE: 5-12-2016 TOP OF TRENCH ELEVATION: -- READINGS TAKEN: At Completion

EARTH MATERIALS

DESCRIPTION GRAPHIC REPRESENTATION

I1dAVS
(404d)
ALISNIA A¥A
(%) I9NLSION

SCALE: 1"=5'

A: FILL: Light Gray to Light Brown Silty fine Sand, trace fine Gravel,
occasional Cobbles, trace fine root fibers, loose - dry to damp

B: ALLUVIUM: Light Brown Gravelly fine to coarse Sand, extensive
Cobbles, occasional Boulders, dense - dry

Cobbles

Boulders

Trench Terminated @ 6% feet

KEY TO SAMPLE TYPES:
B - BULK SAMPLE (DISTURBED)
R - RING SAMPLE 2-1/2" DIAMETER

(RELATIVELY UNDISTURBED) TRENCH LOG PLATE B-1 3




SOUTHERN CALIFORNIA GEOTECHNICAL TRENCH NO.

T-2

JOB NO.: 23G146-1 EQUIPMENT USED: Backhoe WATER DEPTH: Dry
PROJECT: Proposed Industrial Building LOGGED BY: Anthony Luna

SEEPAGE DEPTH: Dry
LOCATION: Rialto, CA ORIENTATION: N 90 W

DATE: 5-12-2016 TOP OF TRENCH ELEVATION: -- READINGS TAKEN: At Completion

EARTH MATERIALS

DESCRIPTION GRAPHIC REPRESENTATION

I1dNVS
(40d)
ALISNIA A¥A
(%) IUNLSION

SCALE: 1"=5'

A: FILL: Light Gray Brown Silty fine Sand, trace fine root fibers, loose - dry to
damp

B: ALLUVIUM: Light Gray Brown Gravelly fine to coarse Sand, extensive
Cobbles, trace Silt, dense - dry

C: ALLUVIUM: Brown Gravelly fine to coarse Sand, extensive Cobbles,
occasional Boulders, trace Silt dense - dry

D: ALLUVIUM: Gray to Light Brown Gravelly fine to coarse Sand, extensive
Cobbles, occasional Boulders, trace to little Silt, dense - dry to damp

Trench Terminated @ 9 feet

KEY TO SAMPLE TYPES:
B - BULK SAMPLE (DISTURBED)
R - RING SAMPLE 2-1/2" DIAMETER

(RELATIVELY UNDISTURBED) TRENCH LOG PLATE B-1 4




SOUTHERN CALIFORNIA GEOTECHNICAL TRENCH NO.

T-3

JOB NO.: 23G146-1 EQUIPMENT USED: Backhoe WATER DEPTH: Dry
PROJECT: Proposed Industrial Building LOGGED BY: Anthony Luna

LOCATION: Rialto, CA ORIENTATION: N 95 W
DATE: 5-12-2016 TOP OF TRENCH ELEVATION: -- READINGS TAKEN: At Completion

SEEPAGE DEPTH: Dry

EARTH MATERIALS

DESCRIPTION GRAPHIC REPRESENTATION

I1dINVS
(40d)
ALISN3A A¥A
(%) IUNLSION

SCALE: 1"=5'

A: FILL: Light Gray to Brown Silty fine Sand, some fine to coarse Gravel,
occasional Cobbles, abundant fine root fibers, trace Plastic,Metal Wires
and Aluminum Cans, loose - damp

Plastic Aluminum  y\1ota) Wire
Can:

B: ALLUVIUM: Light Brown Gravelly fine to coarse Sand, abundant
Cobbles, loose to medium dense - damp

C: ALLUVIUM: Brown Gravelly fine to coarse Sand, some Boulders, : Cobbles
occasional Cobbles, medium dense - damp - -

Trench Terminated @ 9 feet Boulders

KEY TO SAMPLE TYPES:
B - BULK SAMPLE (DISTURBED)
R - RING SAMPLE 2-1/2" DIAMETER

(RELATIVELY UNDISTURBED) TRENCH LOG PLATE B'1 5




SOUTHERN CALIFORNIA GEOTECHNICAL TRENCH NO.

T-4

JOB NO.: 23G146-1 EQUIPMENT USED: Backhoe WATER DEPTH: Dry
PROJECT: Proposed Industrial Building LOGGED BY: Anthony Luna

SEEPAGE DEPTH: Dry
LOCATION: Rialto, CA ORIENTATION: N 90 E

DATE: 5-12-2016 TOP OF TRENCH ELEVATION: -- READINGS TAKEN: At Completion

EARTH MATERIALS

DESCRIPTION GRAPHIC REPRESENTATION

I1dNVS
(40d)
ALISNIA A¥A
(%) 39NLSION

SCALE: 1"=5%'

A: FILL: Light Gray to Brown Silty fine Sand, some fine Gravel, occasional
Cobbles, trace fine root fibers, medium dense - dry to damp

B: FILL: Dark Brown Silty fine Sand, trace medium Sand, trace fine
Gravel, dense - damp

C: ALLUVIUM: Light Gray Brown fine to coarse Sand, some Cobbles,
occasional Boulders, dense - dry

Boulders

Trench Terminated @ 9 feet

KEY TO SAMPLE TYPES:
B - BULK SAMPLE (DISTURBED)
R - RING SAMPLE 2-1/2" DIAMETER

(RELATIVELY UNDISTURBED) T R E N C H LO G P LAT E B '1 6




SOUTHERN CALIFORNIA GEOTECHNICAL TRENCH NO.

T-5

JOB NO.: 23G146-1 EQUIPMENT USED: Backhoe WATER DEPTH: Dry

PROJECT: Proposed Industrial Building LOGGED BY: Daryl Kas and Anthony Luna
SEEPAGE DEPTH: Dry

LOCATION: Rialto, CA ORIENTATION: N 80 E
DATE: 5-12-2016 TOP OF TRENCH ELEVATION: -- READINGS TAKEN: At Completion

EARTH MATERIALS

DESCRIPTION GRAPHIC REPRESENTATION

I1dNVS
(404d)
ALISNIA A¥A
(%) IYNLSION

SCALE: 1"=5'

A: FILL: Gray to Brown Silty fine Sand, some medium to coarse Sand,
trace fine Gravel, trace Plastic, loose - damp

B: ALLUVIUM: Light Brown Gravelly fine to coarse Sand, extensive
Cobbles, occasional Boulders, dense - dry to damp

C: ALLUVIUM: Gray Brown fine to coarse Sandy Gravel, extensive
Cobbles, occasional Boulders, dense - dry to damp

D: ALLUVIUM: Gray Brown fine to coarse Sandy Gravel, extensive Boulders

Cobbles and Boulders, dense - dry to damp

Trench Terminated @ 9% feet

KEY TO SAMPLE TYPES:
B - BULK SAMPLE (DISTURBED)
R - RING SAMPLE 2-1/2" DIAMETER

(RELATIVELY UNDISTURBED) TRENCH LOG PLATE B-1 7




SOUTHERN CALIFORNIA GEOTECHNICAL TRENCH NO.

T-6

JOB NO.: 23G146-1 EQUIPMENT USED: Backhoe WATER DEPTH: Dry

PROJECT: Proposed Industrial Building LOGGED BY: Anthony Luna

SEEPAGE DEPTH: Dry
LOCATION: Rialto, CA ORIENTATION: N 10 E

DATE: 5-12-2016 TOP OF TRENCH ELEVATION: -- READINGS TAKEN: At Completion

EARTH MATERIALS

DESCRIPTION GRAPHIC REPRESENTATION

I1dNVS
(40d)
ALISN3A A¥A
(%) IUNLSION

SCALE: 1"=5'

A: FILL: Light Gray to Light Brown Silty fine Sand, trace medium Sand,
trace fine Gravel, trace fine root fibers, loose - dry

B: ALLUVIUM: Light Gray to Light Brown Gravelly fine to coarse Sand,
extensive Cobbles, occasional Boulders, dense - dry

C: ALLUVIUM: Light Brown Gravelly fine to coarse Sand, occasional - Boulders
Cobbles, dense - dry - z -

Trench Terminated @ 7 feet

KEY TO SAMPLE TYPES:
B - BULK SAMPLE (DISTURBED)
R - RING SAMPLE 2-1/2" DIAMETER

(RELATIVELY UNDISTURBED) TRE N C H LOG P LATE B '1 8




SOUTHERN CALIFORNIA GEOTECHNICAL TRENCH NO.

T-7

JOB NO.: 23G146-1 EQUIPMENT USED: Backhoe WATER DEPTH: Dry
PROJECT: Proposed Industrial Building LOGGED BY: Anthony Luna

LOCATION: Rialto, CA ORIENTATION: S73 E
DATE: 5-12-2016 TOP OF TRENCH ELEVATION: -- READINGS TAKEN: At Completion

SEEPAGE DEPTH: Dry

EARTH MATERIALS

DESCRIPTION GRAPHIC REPRESENTATION

(40d)
ALISNIA A¥A
(%) 3UNLSION

SCALE: 1"=5'

A: FILL: Brown Silty fine Sand, abundant fine root fibers, trace fine Gravel,
loose - dry

B: ALLUVIUM: Light Gray to Light Brown Gravelly fine to coarse Sand,
extensive Cobbles, occasional Boulders, dense - dry

C: ALLUVIUM: Brown Gravelly fine to coarse Sand, occasional Cobbles,
occasional Boulders, dense - dry

Trench Terminated @ 77 feet - - . Boulders

KEY TO SAMPLE TYPES:
B - BULK SAMPLE (DISTURBED)
R - RING SAMPLE 2-1/2" DIAMETER

(RELATIVELY UNDISTURBED) TRENCH LOG PLATE B-1 9




SOUTHERN CALIFORNIA GEOTECHNICAL TRENCH NO.

T-8

JOB NO.: 23G146-1 EQUIPMENT USED: Backhoe WATER DEPTH: Dry
PROJECT: Proposed Industrial Building LOGGED BY: Anthony Luna

LOCATION: Rialto, CA ORIENTATION: S 77 E
DATE: 5-12-2016 TOP OF TRENCH ELEVATION: -- READINGS TAKEN: At Completion

SEEPAGE DEPTH: Dry

EARTH MATERIALS

DESCRIPTION GRAPHIC REPRESENTATION

I1dINVS
(404d)
ALISN3A A¥Q
(%) IUNLSION

SCALE: 1"=5'

A: FILL: Brown Silty fine Sand, trace medium to coarse Sand, some fine
to coarse Gravel, occasional Cobbles, occasional Boulders, trace Plastic,
Rebar and Clothing fragments, loose - damp

B: ALLUVIUM: Gray to Light Brown Gravelly fine to coarse Sand,
extensive Cobbles, occasional Boulders, dense - damp

Boulders -

Trench Terminated @ 9 feet

KEY TO SAMPLE TYPES:
B - BULK SAMPLE (DISTURBED)
R - RING SAMPLE 2-1/2" DIAMETER

(RELATIVELY UNDISTURBED) T RE N C H LOG P LAT E B '20




SOUTHERN CALIFORNIA GEOTECHNICAL TRENCH NO.

T-9

JOB NO.: 23G146-1 EQUIPMENT USED: Backhoe WATER DEPTH: Dry
PROJECT: Proposed Industrial Building LOGGED BY: Joseph Hernandez

LOCATION: Rialto, CA ORIENTATION: N 80 E
DATE: 5-22-2023 TOP OF TRENCH ELEVATION: -- READINGS TAKEN: At Completion

SEEPAGE DEPTH: Dry

EARTH MATERIALS

DESCRIPTION GRAPHIC REPRESENTATION

I1dINVS
(40d)
ALISN3A A¥A
(%) IUNLSION

SCALE: 1"=5'

N

A: FILL: 6% inches of Crushed Aggregate Base
B: FILL: Gray Brown Gravelly fine to coarse Sand, trace Silt, extensive
Cobbles, dense - dry

C: ALLUVIUM: Gray Brown Gravelly fine to coarse Sand, extensive
Cobbles, occasional Boulders, dense - damp

D: ALLUVIUM: Brown Gravelly fine to coarse Sand, trace Silt, extensive
Cobbles, extensive Boulders, dense - damp

Trench Terminated @ 10 feet Boulders

KEY TO SAMPLE TYPES:
B - BULK SAMPLE (DISTURBED)
R - RING SAMPLE 2-1/2" DIAMETER

(RELATIVELY UNDISTURBED) TRE N C H LOG P LATE B-2 1




SOUTHERN CALIFORNIA GEOTECHNICAL TRENCH NO.

T-10

JOB NO.: 23G146-1 EQUIPMENT USED: Backhoe WATER DEPTH: Dry
PROJECT: Proposed Industrial Building LOGGED BY: Joseph Hernandez

LOCATION: Rialto, CA ORIENTATION: N 15 W
DATE: 5-22-2023 TOP OF TRENCH ELEVATION: -- READINGS TAKEN: At Completion

SEEPAGE DEPTH: Dry

EARTH MATERIALS

DESCRIPTION GRAPHIC REPRESENTATION

I1dNVS
(40d)
ALISNIA AMA
(%) IYNLSION

SCALE: 1"=5'

A: ALLUVIUM: Gray Brown Gravelly fine to coarse Sand, extensive
Cobbles, trace Silt, dense - dry

B: ALLUVIUM: Brown Gravelly fine to coarse Sand, trace Silt, extensive
Cobbles, occasional Boulders, dense - damp

Boulciers

Trench Terminated @ 10 feet

KEY TO SAMPLE TYPES:
B - BULK SAMPLE (DISTURBED)
R - RING SAMPLE 2-1/2" DIAMETER

(RELATIVELY UNDISTURBED) TRENCH LOG PLATE B-22
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Project No. 23G146-1
PLATEC-1

-

Consolidation/Collapse Test Results
-2
0
'\'\\“ |
, ~o
Water Added
at 1600 psf
4
S
=z 6
< —
2 .|
5 8
g N
E e
c 10
3
12
14
16
18
0.1 10 100
Load (ksf)
Classification: FILL: Brown Silty fine Sand, trace medium Sand
Boring Number: B-3 Initial Moisture Content (%) 5
Sample Number: Final Moisture Content (%) 15
Depth (ft) 1to2 Initial Dry Density (pcf) 102.4
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 114.0
Specimen Thickness (in) 1.0 Percent Collapse (%) 2.19
Proposed Industrial Building —— SOUTHERN
Rialto, California CALIFORNIA

W CEOTECHNICAL




Consolidation/Collapse Test Results
-2
0
o
e
N
2 h {
Water Added
4 at 1600 psf
g
- 6
&
&
s 8
5
S \
2 10 el
G N
@)
12 ‘\
N
\\.
14
16
18
0.1 10 100
Load (ksf)

Boring Number:

Sample Number:

Depth (ft)

Specimen Diameter (in)
Specimen Thickness (in)

B-8
1to2
2.4
1.0

Initial Moisture Content (%)
Final Moisture Content (%)
Initial Dry Density (pcf)
Final Dry Density (pcf)
Percent Collapse (%)

Classification: FILL: Brown Silty fine Sand, trace medium to coarse Sand, trace fine Gravel

15
122.1
141.7

4.47

Rialto, California
Project No. 23G146-1

PLATE C-2

Proposed Industrial Building

-
A4

SOUTHERN
CALIFORNIA
GEOTECHNICAL




Consolidation/Collapse Test Results
-2
°e ——————_
T8
\.4 Water Added
2 at 1600 psf
4
S o
- 6
&
&
c
o 8
= N
g Nl
§ 10 h
o )
o
12
14
16
18
0.1 1 10 100
Load (ksf)

Classification:

Gray Gravelly fine to coarse Sand, trace to little Silt

Project No. 23G146-1
PLATE C- 3

Boring Number: B-8 Initial Moisture Content (%) 2
Sample Number: Final Moisture Content (%) 14
Depth (ft) 3to4 Initial Dry Density (pcf) 117.1
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 129.7
Specimen Thickness (in) 1.0 Percent Collapse (%) 3.95
Proposed Industrial Building —— SOUTHERN
Rialto, California CALIFORNIA

-
W CEOTECHNICAL




Consolidation/Collapse Test Results
-2
0 — o |
—
T el
2 < Water Added
\L at 1600 psf
4
S
S 5 \\
£ N
3 N
&
c \.
o 8
kS
i)
3
c 10
]
o
12
14
16
18
0.1 10 100
Load (ksf)

Boring Number:

Sample Number:

Depth (ft)

Specimen Diameter (in)
Specimen Thickness (in)

B-8
5to 6
2.4
1.0

Initial Moisture Content (%)
Final Moisture Content (%)
Initial Dry Density (pcf)
Final Dry Density (pcf)
Percent Collapse (%)

Classification: Gray Brown Gravelly fine to medium Sand, trace coarse Sand, some Silt

15
114.1
122.8

0.86

Rialto, California
Project No. 23G146-1

PLATE C-4

Proposed Industrial Building

-
A4

SOUTHERN
CALIFORNIA
GEOTECHNICAL




Consolidation/Collapse Test Results
-2
Oe ———¢— | |
R Water Added
Ii at 1600 psf
2
T~
<
4 ™N
LY,
= N
R e
i
7
s 8
:
§ 10
3
12
14
16
18
0.1 1 10 100
Load (ksf)
Classification: Light Gray Gravelly fine to coarse Sand, trace to little Silt
Boring Number: B-8 Initial Moisture Content (%) 3
Sample Number: Final Moisture Content (%) 11
Depth (ft) 9to 10 Initial Dry Density (pcf) 123.7
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 130.9
Specimen Thickness (in) 1.0 Percent Collapse (%) 0.86

Proposed Industrial Building S —— THER

Rial_to, California Ci?l%ORNIi
Project No. 23G146-1 W GEOTECHNICAL
PLATE C-5 v _ '




Consolidation/Collapse Test Results
-2
Co——¢—
——_|
~o
2 Water Added
at 1600 psf
4 T
~
\‘
> ™~
X N
S 5 \‘
c
&
&
s 8
kS
i)
3
c 10
]
o
12
14
16
18
0.1 1 10 100
Load (ksf)

Classification: FILL: Gray Brown fine to coarse Sand, some fine to coarse Gravel, trace Silt

Boring Number: B-9 Initial Moisture Content (%) 2
Sample Number: Final Moisture Content (%) 10
Depth (ft) 3to 3%z Initial Dry Density (pcf) 121.0
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 128.0
Specimen Thickness (in) 1.0 Percent Collapse (%) 1.32

Proposed Industrial Building S —— THER

Rial_to, California Ci?l%ORNIi
Project No. 23G146-1 W GEOTECHNICAL
PLATE C- 6 v _ '




Consolidation/Collapse Test Results
-2
Ce——e—
——__|
=
) \,4 Water Added
‘\ at 1600 psf
4
\\
N
= ™N
S
S 6 >Se
c
&
&
5 8
kS
i)
3
c 10
]
o
12
14
16
18
0.1 1 10 100
Load (ksf)

Classification: Gray Brown fine to coarse Sand, trace Silt, some fine to coarse Gravel

Boring Number: B-9 Initial Moisture Content (%) 2
Sample Number: Final Moisture Content (%) 13
Depth (ft) 5t06 Initial Dry Density (pcf) 119.2
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 127.2
Specimen Thickness (in) 1.0 Percent Collapse (%) 0.77

Proposed Industrial Building S —— THER

Rial_to, California Ci?l%ORNIi
Project No. 23G146-1 W GEOTECHNICAL
PLATE C-7 v _ '




Moisture/Density Relationship
ASTM D-1557
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GRADING GUIDE SPECIFICATIONS

These grading guide specifications are intended to provide typical procedures for grading operations.
They are intended to supplement the recommendations contained in the geotechnical investigation
report for this project. Should the recommendations in the geotechnical investigation report conflict
with the grading guide specifications, the more site specific recommendations in the geotechnical
investigation report will govern.

General

e The Earthwork Contractor is responsible for the satisfactory completion of all earthwork in
accordance with the plans and geotechnical reports, and in accordance with city, county,
and applicable building codes.

e The Geotechnical Engineer is the representative of the Owner/Builder for the purpose of
implementing the report recommendations and guidelines. These duties are not intended to
relieve the Earthwork Contractor of any responsibility to perform in a workman-like manner,
nor is the Geotechnical Engineer to direct the grading equipment or personnel employed by
the Contractor.

e The Earthwork Contractor is required to notify the Geotechnical Engineer of the anticipated
work and schedule so that testing and inspections can be provided. If necessary, work may
be stopped and redone if personnel have not been scheduled in advance.

e The Earthwork Contractor is required to have suitable and sufficient equipment on the job-
site to process, moisture condition, mix and compact the amount of fill being placed to the
approved compaction. In addition, suitable support equipment should be available to
conform with recommendations and guidelines in this report.

e Canyon cleanouts, overexcavation areas, processed ground to receive fill, key excavations,
subdrains and benches should be observed by the Geotechnical Engineer prior to placement
of any fill. Itis the Earthwork Contractor's responsibility to notify the Geotechnical Engineer
of areas that are ready for inspection.

e Excavation, filling, and subgrade preparation should be performed in a manner and
sequence that will provide drainage at all times and proper control of erosion. Precipitation,
springs, and seepage water encountered shall be pumped or drained to provide a suitable
working surface. The Geotechnical Engineer must be informed of springs or water seepage
encountered during grading or foundation construction for possible revision to the
recommended construction procedures and/or installation of subdrains.

Site Preparation

e The Earthwork Contractor is responsible for all clearing, grubbing, stripping and site
preparation for the project in accordance with the recommendations of the Geotechnical
Engineer.

o If any materials or areas are encountered by the Earthwork Contractor which are suspected
of having toxic or environmentally sensitive contamination, the Geotechnical Engineer and
Owner/Builder should be notified immediately.
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e Major vegetation should be stripped and disposed of off-site. This includes trees, brush,
heavy grasses and any materials considered unsuitable by the Geotechnical Engineer.

e Underground structures such as basements, cesspools or septic disposal systems, mining
shafts, tunnels, wells and pipelines should be removed under the inspection of the
Geotechnical Engineer and recommendations provided by the Geotechnical Engineer and/or
city, county or state agencies. If such structures are known or found, the Geotechnical
Engineer should be notified as soon as possible so that recommendations can be
formulated.

e Any topsoil, slopewash, colluvium, alluvium and rock materials which are considered
unsuitable by the Geotechnical Engineer should be removed prior to fill placement.

e Remaining voids created during site clearing caused by removal of trees, foundations
basements, irrigation facilities, etc., should be excavated and filled with compacted fill.

e Subsequent to clearing and removals, areas to receive fill should be scarified to a depth of
10 to 12 inches, moisture conditioned and compacted

e The moisture condition of the processed ground should be at or slightly above the optimum
moisture content as determined by the Geotechnical Engineer. Depending upon field
conditions, this may require air drying or watering together with mixing and/or discing.

Compacted Fills

e Soil materials imported to or excavated on the property may be utilized in the fill, provided
each material has been determined to be suitable in the opinion of the Geotechnical
Engineer. Unless otherwise approved by the Geotechnical Engineer, all fill materials shall be
free of deleterious, organic, or frozen matter, shall contain no chemicals that may result in
the material being classified as “contaminated,” and shall be very low to non-expansive with
a maximum expansion index (El) of 50. The top 12 inches of the compacted fill should
have a maximum particle size of 3 inches, and all underlying compacted fill material a
maximum 6-inch particle size, except as noted below.

e All soils should be evaluated and tested by the Geotechnical Engineer. Materials with high
expansion potential, low strength, poor gradation or containing organic materials may
require removal from the site or selective placement and/or mixing to the satisfaction of the
Geotechnical Engineer.

e Rock fragments or rocks less than 6 inches in their largest dimensions, or as otherwise
determined by the Geotechnical Engineer, may be used in compacted fill, provided the
distribution and placement is satisfactory in the opinion of the Geotechnical Engineer.

e Rock fragments or rocks greater than 12 inches should be taken off-site or placed in
accordance with recommendations and in areas designated as suitable by the Geotechnical
Engineer. These materials should be placed in accordance with Plate D-8 of these Grading
Guide Specifications and in accordance with the following recommendations:

e Rocks 12 inches or more in diameter should be placed in rows at least 15 feet apart, 15
feet from the edge of the fill, and 10 feet or more below subgrade. Spaces should be
left between each rock fragment to provide for placement and compaction of soil
around the fragments.

e Fill materials consisting of soil meeting the minimum moisture content requirements and
free of oversize material should be placed between and over the rows of rock or
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concrete. Ample water and compactive effort should be applied to the fill materials as
they are placed in order that all of the voids between each of the fragments are filled
and compacted to the specified density.

e Subsequent rows of rocks should be placed such that they are not directly above a row
placed in the previous lift of fill. A minimum 5-foot offset between rows is
recommended.

e To facilitate future trenching, oversized material should not be placed within the range
of foundation excavations, future utilities or other underground construction unless
specifically approved by the soil engineer and the developer/owner representative.

e Fill materials approved by the Geotechnical Engineer should be placed in areas previously
prepared to receive fill and in evenly placed, near horizontal layers at about 6 to 8 inches in
loose thickness, or as otherwise determined by the Geotechnical Engineer for the project.

e Each layer should be moisture conditioned to optimum moisture content, or slightly above,
as directed by the Geotechnical Engineer. After proper mixing and/or drying, to evenly
distribute the moisture, the layers should be compacted to at least 90 percent of the
maximum dry density in compliance with ASTM D-1557-78 unless otherwise indicated.

e Density and moisture content testing should be performed by the Geotechnical Engineer at
random intervals and locations as determined by the Geotechnical Engineer. These tests
are intended as an aid to the Earthwork Contractor, so he can evaluate his workmanship,
equipment effectiveness and site conditions. The Earthwork Contractor is responsible for
compaction as required by the Geotechnical Report(s) and governmental agencies.

e Fill areas unused for a period of time may require moisture conditioning, processing and
recompaction prior to the start of additional filling. The Earthwork Contractor should notify
the Geotechnical Engineer of his intent so that an evaluation can be made.

e Fill placed on ground sloping at a 5-to-1 inclination (horizontal-to-vertical) or steeper should
be benched into bedrock or other suitable materials, as directed by the Geotechnical
Engineer. Typical details of benching are illustrated on Plates D-2, D-4, and D-5.

e  Cut/fill transition lots should have the cut portion overexcavated to a depth of at least 3 feet
and rebuilt with fill (see Plate D-1), as determined by the Geotechnical Engineer.

e All cut lots should be inspected by the Geotechnical Engineer for fracturing and other
bedrock conditions. If necessary, the pads should be overexcavated to a depth of 3 feet
and rebuilt with a uniform, more cohesive soil type to impede moisture penetration.

e Cut portions of pad areas above buttresses or stabilizations should be overexcavated to a
depth of 3 feet and rebuilt with uniform, more cohesive compacted fill to impede moisture
penetration.

e Non-structural fill adjacent to structural fill should typically be placed in unison to provide
lateral support. Backfill along walls must be placed and compacted with care to ensure that
excessive unbalanced lateral pressures do not develop. The type of fill material placed
adjacent to below grade walls must be properly tested and approved by the Geotechnical
Engineer with consideration of the lateral earth pressure used in the design.
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Foundations

Fill Slopes

Cut Slopes

The foundation influence zone is defined as extending one foot horizontally from the outside
edge of a footing, and proceeding downward at a %2 horizontal to 1 vertical (0.5:1)
inclination.

Where overexcavation beneath a footing subgrade is necessary, it should be conducted so
as to encompass the entire foundation influence zone, as described above.

Compacted fill adjacent to exterior footings should extend at least 12 inches above
foundation bearing grade. Compacted fill within the interior of structures should extend to
the floor subgrade elevation.

The placement and compaction of fill described above applies to all fill slopes. Slope
compaction should be accomplished by overfilling the slope, adequately compacting the fill
in even layers, including the overfilled zone and cutting the slope back to expose the
compacted core

Slope compaction may also be achieved by backrolling the slope adequately every 2 to 4
vertical feet during the filling process as well as requiring the earth moving and compaction
equipment to work close to the top of the slope. Upon completion of slope construction,
the slope face should be compacted with a sheepsfoot connected to a sideboom and then
grid rolled. This method of slope compaction should only be used if approved by the
Geotechnical Engineer.

Sandy soils lacking in adequate cohesion may be unstable for a finished slope condition and
therefore should not be placed within 15 horizontal feet of the slope face.

All fill slopes should be keyed into bedrock or other suitable material. Fill keys should be at
least 15 feet wide and inclined at 2 percent into the slope. For slopes higher than 30 feet,
the fill key width should be equal to one-half the height of the slope (see Plate D-5).

All fill keys should be cleared of loose slough material prior to geotechnical inspection and
should be approved by the Geotechnical Engineer and governmental agencies prior to filling.

The cut portion of fill over cut slopes should be made first and inspected by the
Geotechnical Engineer for possible stabilization requirements. The fill portion should be
adequately keyed through all surficial soils and into bedrock or suitable material. Soils
should be removed from the transition zone between the cut and fill portions (see Plate D-
2).

All cut slopes should be inspected by the Geotechnical Engineer to determine the need for
stabilization. The Earthwork Contractor should notify the Geotechnical Engineer when slope
cutting is in progress at intervals of 10 vertical feet. Failure to notify may result in a delay
in recommendations.

Cut slopes exposing loose, cohesionless sands should be reported to the Geotechnical
Engineer for possible stabilization recommendations.

All stabilization excavations should be cleared of loose slough material prior to geotechnical
inspection. Stakes should be provided by the Civil Engineer to verify the location and
dimensions of the key. A typical stabilization fill detail is shown on Plate D-5.
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Subdrains

Stabilization key excavations should be provided with subdrains. Typical subdrain details
are shown on Plates D-6.

Subdrains may be required in canyons and swales where fill placement is proposed. Typical
subdrain details for canyons are shown on Plate D-3. Subdrains should be installed after
approval of removals and before filling, as determined by the Soils Engineer.

Plastic pipe may be used for subdrains provided it is Schedule 40 or SDR 35 or equivalent.
Pipe should be protected against breakage, typically by placement in a square-cut
(backhoe) trench or as recommended by the manufacturer.

Filter material for subdrains should conform to CALTRANS Specification 68-1.025 or as
approved by the Geotechnical Engineer for the specific site conditions. Clean %-inch
crushed rock may be used provided it is wrapped in an acceptable filter cloth and approved
by the Geotechnical Engineer. Pipe diameters should be 6 inches for runs up to 500 feet
and 8 inches for the downstream continuations of longer runs. Four-inch diameter pipe
may be used in buttress and stabilization fills.
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DESIGN FINISH SLOPE
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4-INCH DIAMETER NON-PERFORATED
OUTLET PIPE TO BE LOCATED IN FIELD
BY THE SOIL ENGINEER.

2'CLEAR —

"FILTER MATERIAL" TO MEET FOLLOWING SPECIFICATION
OR APPROVED EQUIVALENT: (CONFORMS TO EMA STD. PLAN 323)

SIEVE SIZE PERCENTAGE PASSING

1" 100

3/4" 90-100

3/8" 40-100
NO. 4 25-40
NO. 8 18-33
NO. 30 5-15
NO. 50 0-7
NO. 200 0-3

OUTLET PIPE TO BE CON-
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WITH PERFORATIONS ON BOTTOM OF PIPE. PROVIDE CAP AT UPSTREAM
END OF PIPE. SLOPE AT 2 PERCENT TO OUTLET PIPE.

DETAIL "A"

NOTES:
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WITH ON-SITE SOIL.

SLOPE FILL SUBDRAINS
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MINIMUM ONE FOOT THICK LAYER OF MINIMUM ONE FOOT WIDE LAYER OF
LOW PERMEABLILITY SOIL IF NOT FREE DRAINING MATERIAL

COVERED WITH AN IMPERMEABLE SURFACE (LESS THAN 5% PASSING THE #200 SIEVE)

OR

PROPERLY INSTALLED PREFABRICATED DRAINAGE COMPOSITE
/ (MiraDRAIN 6000 OR APPROVED EQUIVALENT).

[FILTER MATERIAL - MINIMUM OF TWO
CUBIC FEET PER FOOT OF PIPE. SEE
BELOW FOR FILTER MATERIAL SPECIFICATION.

ALTERNATIVE: IN LIEU OF FILTER MATERIAL
TWO CUBIC FEET OF GRAVEL
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IN FILTER FABRIC. SEE BELOW FOR
GRAVEL SPECIFICATION.

FILTER FABRIC SHALL BE MIRAFI 140
OR EQUIVALENT. FILTER FABRIC SHALL
BE LAPPED A MINIMUM OF 6 INCHES
L_ON ALL JOINTS.

MINIMUM 4-INCH DIAMETER PVC SCH 40 OR ABS CLASS SDR 35 WITH

A CRUSHING STRENGTH OF AT LEAST 1,000 POUNDS, WITH A MINIMUM
OF 8 UNIFORMLY SPACED PERFORATIONS PER FOOT OF PIPE INSTALLED
WITH PERFORATIONS ON BOTTOM OF PIPE. PROVIDE CAP AT UPSTREAM
END OF PIPE. SLOPE AT 2 PERCENT TO OUTLET PIPE.
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MAXIMUM
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3/8" 40-100 NO. 200 8
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NO. 8 18-33

NO. 30 5-15
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NO. 200 0-3
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CALIFORNIA

Latitude, Longitude: 34.149566, -117.415452

Summiy Ave Lake Padden L,

Google

Date 6/21/2023, 4:34:11 PM
Design Code Reference Document ASCE7-16
Risk Category 1]

Hillman

Map data ©2023

Site Class C - Very Dense Soil and Soft Rock

Type Description
MCER ground motion. (for 0.2 second period)

MCER ground motion. (for 1.0s period)
Site-modified spectral acceleration value
Site-modified spectral acceleration value
Numeric seismic design value at 0.2 second SA
Numeric seismic design value at 1.0 second SA

Description

Seismic design category

Site amplification factor at 0.2 second

Site amplification factor at 1.0 second

MCEg peak ground acceleration

Site amplification factor at PGA

Site modified peak ground acceleration

Long-period transition period in seconds

Probabilistic risk-targeted ground motion. (0.2 second)

Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration

Factored deterministic acceleration value. (0.2 second)

Probabilistic risk-targeted ground motion. (1.0 second)

Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.

Factored deterministic acceleration value. (1.0 second)

Factored deterministic acceleration value. (Peak Ground Acceleration)
Uniform-hazard (2% probability of exceedance in 50 years) Peak Ground Acceleration
Mapped value of the risk coefficient at short periods

Mapped value of the risk coefficient at a period of 1's

Vertical coefficient

SEISMIC DESIGN PARAMETERS - 2022 CBC

PROPOSED INDUSTRIAL BUILDING

RIALTO, CALIFORNIA

SOURCE: SEAOC/OSHPD Seismic Design Maps Tool
<https://seismicmaps.org/>
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SoCalG
June 26, 2023 CALIFORNIA
Brookfield Properties V GEOTKECHNICA L
2101 Rosecrans Avenue, Suite 6250 B
El Segundo, California 90245

Attention: Mr. Amir Latifian
Associate, Development | Logistics

Project No.: 23G146-2

Subject: Results of Infiltration Testing
Proposed Industrial Building — SWC West Lowell Street and North Locust Avenue
Rialto, California

Reference: Geotechnical Investigation, Proposed Industrial Building — SWC West Lowell Street
and North Locust Avenue, Rialto, California, prepared for Brookfield Properties, by
Southern California Geotechnical, Inc. (SCG), SCG Project No. 23G146-1, dated
June 26, 2023.

Mr. Latifian:

In accordance with your request, we have conducted infiltration testing at the subject site. We
are pleased to present this report summarizing the results of the infiltration testing and our design
recommendations.

Scope of Services

The scope of services performed for this project was in general accordance with our Proposal No.
23P123, dated January 31, 2023. The scope of services included site reconnaissance, subsurface
exploration, field testing, and engineering analysis to determine the infiltration rates of the on-
site soils. The infiltration testing was performed in general accordance with ASTM Test Method
D-3385-03, Standard Test Method for Infiltration Rate of Soils in Field Using Double Ring
Infiltrometer.

Site and Project Description

The subject site is located at the southwest corner of West Lowell Street and North Locust Avenue
in Rialto, California. The site is bounded to the north by West Lowell Street, to the west by a truck
yard lot and Lake Padden Lane, to the south by a vacant lot used for stockpiling concrete mix
materials, and to the east by commercial development and North Locust Avenue. The general
location of the site is illustrated on the Site Location Map, enclosed as Plate 1 of this report.

The subject site is an L-shaped property consisting of several rectangular-shaped parcels, which
total 39.92+ acres in size. The majority of the site is vacant and undeveloped except for portions
of the northern and southern parcels which appear to have been graded. Ground surface coverage
in the undeveloped areas consists of exposed soil with sparse to moderate native grass and weed
growth. Ground surface coverage in the graded areas consists of crushed aggregate base (CAB).
Remnants of two previous structures are located in the southwest corner of the site.

22885 Savi Ranch Parkway v Suite E v Yorba Linda + California v 92887
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Detailed topographic information was not available at the time of this report. Based on elevations
obtained from Google Earth, and visual observations made at the time of the subsurface
investigation, the overall site topography slopes downward to the south and southeast at
gradients of 12 to 2>+ percent.

Proposed Development

A conceptual site plan was provided to our office by the client. Based on this plan, the subject
site will be developed with a 750,560+ ft2 industrial building, located in the western area of the
site. Dock-high doors will be constructed along a portion of the east building wall. The new
building is expected to be surrounded by asphaltic concrete (AC) pavements in the parking and
drive areas, and Portland cement concrete (PCC) pavements in the loading dock area. Several
landscaped planters and concrete flatwork are also expected to be included throughout the site.

The proposed development will use on-site storm water infiltration. Based on our experience with
similar projects in the area, the infiltration system is assumed to consist of a below-grade chamber
located in the truck-court areas of the site. The bottom of the infiltration systems is expected to
be 10+ feet below the existing site grades.

Concurrent Study

SCG concurrently conducted a geotechnical investigation at the subject site, which is referenced
above. As part of this study, twelve (12) borings were advanced to depths of 4 to 25+ feet below
existing site grades. Additionally, ten (10) backhoe-excavated trenches were dug to depths
ranging from 62 to 10+ feet below existing site grades.

Artificial fill soils were encountered at the ground surface at most of the boring and trench
locations extending to depths of 2 to 4'>% feet below the existing site grades. The fill soils
generally consist of medium dense to very dense silty sands and gravelly sands, and occasional
loose silty sands. The fill soils possess a disturbed appearance and some samples contain artificial
debris, such as plastic, metal, and clothing fragments, resulting in their classification as artificial
fill. Native alluvial soils were encountered at the ground surface or beneath the fill soils at the all
of the boring and trench locations, extending to at least the maximum depth explored of 25+ feet
below the existing site grades. The alluvium generally consists of dense to very dense gravelly
sands and sandy gravels, and occasional medium dense to very dense sands and silty sands.
Occasional to extensive cobbles were encountered at the boring and trench locations at various
depths. Occasional boulders were encountered at all of the trench locations at depths of 272 to
41>+ feet.

Groundwater

Groundwater was not encountered at any of the borings or trenches. Based on the lack of any
water within the borings and trenches, and the moisture contents of the recovered soil samples,
the static groundwater table is considered to have existed at a depth in excess of at least 25+
feet below existing site grades, at the time of the subsurface investigation.

SOUTHERN Proposed Industrial Building — Rialto, CA
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Subsurface Exploration

Scope of Exploration

The subsurface exploration for the infiltration testing consisted of four (4) backhoe-excavated
trenches, extending to a depth 10+ feet below existing site grades. The trenches were logged
during excavation by a member of our staff. The approximate locations of the infiltration trenches
(identified as Infiltration Trench Nos. I-1 through I-4) are indicated on the Infiltration Test
Location Plan, enclosed as Plate 2 of this report.

Geotechnical Conditions

A surficial (6x-inch thick) layer of crushed miscellaneous base (CMB) was encountered at
Infiltration Trench Nos. I-1 and I-4. Atrtificial fill soils were encountered beneath the CMB at both
of these infiltration trenches extending to depths of 1 to 2+ feet below existing site grades. The
fill soils consist dense silty fine sands and silty fine to medium sands. Native alluvial soils were
encountered at the ground surface or beneath the fill soils at all of the infiltration trench locations.
The alluvial soils consist of medium dense silty fine sands with vary amounts of medium to coarse
sands, dense gravelly fine to coarse sands and fine to coarse sandy gravel with occasional to
extensive cobles extending to the maximum depth explored of 10+ feet. The Trench Logs, which
illustrate the conditions encountered at the infiltration test locations, are presented in this report.

Groundwater was not encountered at any of the boring and trenches during the geotechnical
investigation or any of the infiltration trenches during the infiltration testing. Based on the lack of
any water within the borings and trenches, and the moisture contents of the recovered soil
samples, the static groundwater table is considered to have existed at a depth in excess of 25+
feet below existing site grades, at the time of the subsurface investigation

As part of our research, we reviewed readily available groundwater data in order to determine
regional groundwater depths. Recent water level data was obtained from the California
Department of Water Resources, Water Data Library Station Map, website,
https://wdl.water.ca.gov/waterdatalibrary/. One monitoring well on record is located as close as
3,700 feet east-northeast of the site. Water level readings within this monitoring well indicate a
high groundwater level of 279+ feet below the ground surface in June 1993.

Infiltration Testing

We understand that the results of the testing will be used to prepare a preliminary design for the
storm water infiltration system that will be used at the subject site. As previously mentioned, the
infiltration testing was performed in general accordance with ASTM Test Method D-3385-03,
Standard Test Method for Infiltration Rate of Soils in Field Using Double Ring Infiltrometer.

Two stainless steel infiltration rings were used for the infiltration testing. The outer infiltration
ring is 2 feet in diameter and 20 inches in height. The inner infiltration ring is 1 foot in diameter
and 20 inches in height. At the test locations, the outer ring was driven 3+ inches into the soil at
the base of each trench. The inner ring was centered inside the outer ring and subsequently
driven 3% inches into the soil at the base of the trench. The rings were driven into the soil using

R B SOUTHERN Proposed Industrial Building — Rialto, CA
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a ten-pound sledge hammer. The soil surrounding the wall of the infiltration rings was only slightly
disturbed during the driving process.

Infiltration Testing Procedure

Infiltration testing was performed at all of the trench locations. The infiltration testing consisted
of filling the inner ring and the annular space (the space between the inner and outer rings) with
water, approximately 3 to 4 inches above the soil. To prevent the flow of water from one ring to
the other, the water level in both the inner ring and the annular space between the rings was
maintained using constant-head float valves. The volume of water that was added to maintain a
constant head in the inner ring and the annular space during each time interval was determined
and recorded.

The schedule for readings was determined based on the observed soil type at the base of each
backhoe-excavated trench. Based on the existing soils at the trench locations, the volumetric
measurements were made at 5-minute increments. The water volume measurements are
presented on the spreadsheets enclosed with this report. The infiltration rates for each of the
timed intervals are also tabulated on these spreadsheets.

The infiltration rates for the infiltration tests are calculated in centimeters per hour and then
converted to inches per hour. The rates are summarized below:

" . Measured
I'?I.fé::a;“t:)on Df(::ih Soil Description Infiltration Rate
TestNo.  (feet) (inches/hour)

Light Brown Gravelly fine to coarse Sand/fine to coarse
I-1 10 19.4
Sandy Gravel
I-2 10 Brown fine to coarse Sandy Gravel 22.3
I-3 10 Light Brown Gravelly fine to coarse Sand 23.6
-4 10 Brown Gravelly fine to coarse Sand/fine to coarse Sandy 17.5

Gravel

Design Recommendations

Four (4) infiltration tests were performed at the subject site. As noted above, the calculated
infiltration rates at the infiltration test locations range between 17.5 and 23.6 inches per hour.
Based on the infiltration test results, the design infiltration rate for the proposed below-grade
infiltration system located in the southwestern area of the site will be 17.5 inches per hour.

We recommend that a representative from the geotechnical engineer be on-site during the
construction of the proposed infiltration system to identify the soil classification at the base of the
infiltration basin. It should be confirmed that the soils at the base of the proposed infiltration
system corresponds with those presented in this report to ensure that the performance of the
system will be consistent with the rates reported herein.

The design of storm water disposal systems should be performed by the project civil engineer, in
accordance with the City of Rialto and/or County of San Bernardino guidelines. It is recommended

SOUTHERN Proposed Industrial Building — Rialto, CA
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any such systems be designed and constructed to facilitate removal of silt and clay, or other
deleterious materials from any water that may enter the system. The presence of such materials
would decrease the flow rates through the system. It should be noted that the recommended
infiltration rates are based on infiltration testing at four (4) discrete locations and that the overall
infiltration rates of the proposed infiltration system could vary considerably.

Infiltration Rate Considerations

The infiltration rates presented herein was determined in accordance with the San Bernardino
County guidelines and are considered valid only for the time and place of the actual test. Varying
subsurface conditions will exist in other areas of the site, which could alter the recommended
infiltration rates presented above. The infiltration rates will decline over time between
maintenance cycles as silt or clay particles accumulate on the BMP surface. The infiltration rate
is highly dependent upon a number of factors, including density, silt and clay content, grainsize
distribution throughout the range of particle sizes, and particle shape. Small changes in these
factors can cause large changes in the infiltration rates.

Infiltration rates are based on unsaturated flow. As water is introduced into soils by infiltration,
the soils become saturated and the wetting front advances from the unsaturated zone to the
saturated zone. Once the soils become saturated, infiltration rates become zero, and water can
only move through soils by hydraulic conductivity at a rate determined by pressure head and soil
permeability. Changes in soil moisture content will affect the infiltration rate. Infiltration rates
should be expected to decrease until the soils become saturated. Soil permeability values will
then govern groundwater movement. Permeability values may be on the order of 10 to 20 times
less than infiltration rates. The system designer should incorporate adequate factors of safety
and allow for overflow design into appropriate traditional storm drain systems, which would
transport storm water off-site.

Construction Considerations

The infiltration rates presented in this report are specific to the tested locations and tested depths.
Infiltration rates can be significantly reduced if the soils are exposed to excessive disturbance or
compaction during construction. Compaction of the soils at the bottom of the infiltration system
can significantly reduce the infiltration ability of the basins. Therefore, the subgrade soils within
proposed infiltration system areas should not be over-excavated, undercut or compacted in any
significant manner. It is recommended that a note to this effect be added to the project
plans and/or specifications.

We recommend that a representative from the geotechnical engineer be on-site during the
construction of the proposed infiltration systems to identify the soil classification at the base of
each system. It should be confirmed that the soils at the base of the proposed infiltration systems
correspond with those presented in this report to ensure that the performance of the systems will
be consistent with the rates reported herein.

We recommend that scrapers and other rubber-tired heavy equipment not be operated on the
basin bottom, or at levels lower than 2 feet above the bottom of the system, particularly within
basins. As such, the bottom 24 inches of the infiltration systems should be excavated with non-
rubber-tired equipment, such as excavators.

R B SOUTHERN Proposed Industrial Building — Rialto, CA
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Chamber Maintenance

The proposed project may include below-grade infiltration chambers. Water flowing into these
chambers will carry some level of sediment. This layer has the potential to significantly reduce
the infiltration rate of the basin subgrade soils. Therefore, a formal chamber maintenance
program should be established to ensure that these silt and clay deposits are removed from the
chamber on a regular basis.

Location of Infiltration Systems

The use of on-site storm water infiltration systems carries a risk of creating adverse geotechnical
conditions. Increasing the moisture content of the soil can cause the soil to lose internal shear
strength and increase its compressibility, resulting in a change in the designed engineering
properties. Overlying structures and pavements in the infiltration area could potentially be
damaged due to saturation of the subgrade soils. The proposed infiltration systems for this
site should be located at least 25 feet away from any structures, including retaining
walls. Even with this provision of locating the infiltration system at least 25 feet from the
building(s), it is possible that infiltrating water into the subsurface soils could have an adverse
effect on the proposed or existing structures. It should also be noted that utility trenches which
happen to collect storm water can also serve as conduits to transmit storm water toward the
structure, depending on the slope of the utility trench. Therefore, consideration should also be
given to the proposed locations of underground utilities which may pass near the proposed
infiltration system.

The infiltration system designer should also give special consideration to the effect
that the proposed infiltration systems may have on nearby subterranean structures,
open excavations, or descending slopes. In particular, infiltration systems should not
be located near the crest of descending slopes, particularly where the slopes are
comprised of granular soils. Such systems will require specialized design and analysis to
evaluate the potential for slope instability, piping failures and other phenomena that typically
apply to earthen dam design. This type of analysis is beyond the scope of this infiltration test
report, but these factors should be considered by the infiltration system designer when locating
the infiltration systems.
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Closure

We sincerely appreciate the opportunity to be of service on this project. We look forward to
providing additional consulting services during the course of the project. If we may be of further
assistance in any manner, please contact our office.

Respectfully Submitted,

SOUTHERN CALIFORNIA GEOTECHNICAL, INC.

poi”
|

/D%//aﬂ/bw/ >
Joseph“Hernandez

Staff Geologist

(bt P

Robert G. Trazo, G
Principal Engineer

Distribution: (1) Addressee

Enclosures:  Plate 1: Site Location Map
Plate 2: Infiltration Test Location Plan
Trench Log Legend and Logs (4 pages)
Infiltration Test Results Spreadsheets (4 pages)
Grainsize Distribution Graphs (4 pages)
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SOUTHERN CALIFORNIA GEOTECHNICAL TRENCH NO.

1-1

JOB NO.: 23G146-2 EQUIPMENT USED: Backhoe WATER DEPTH: Dry

PROJECT: Proposed Industrial Building LOGGED BY: Joseph Hernandez
SEEPAGE DEPTH: Dry

LOCATION: Rialto, CA ORIENTATION: N 60 E
DATE: 5-24-2023 TOP OF TRENCH ELEVATION: -- READINGS TAKEN: At Completion

EARTH MATERIALS

DESCRIPTION GRAPHIC REPRESENTATION

ERENES
(40d)
ALISNIA AMA
(%) IYNLSION

SCALE: 1"=5'

A: Crushed Miscellaneous Base, 6+ thick

B: FILL: Light Brown Silty fine Sand, little medium to coarse Sand, trace
coarse Gravel, extensive Cobbles, dense - damp

C: ALLUVIUM: Brown Silty fine to coarse Sand, trace fine to coarse
Gravel, occasional Cobbles, medium dense - dry to damp

D: ALLUVIUM: Light Brown Gravelly fine to coarse Sand/fine to coarse
Sandy Gravel, extensive Cobbles, occasional Boulders, dense - dry to
damp

Trench Terminated @ 10 feet

KEY TO SAMPLE TYPES:
B - BULK SAMPLE (DISTURBED)
R - RING SAMPLE 2-1/2" DIAMETER

(RELATIVELY UNDISTURBED) TRENCH LOG PLATE B-1




SOUTHERN CALIFORNIA GEOTECHNICAL TRENCH NO.

1-2

JOB NO.: 23G146-2 EQUIPMENT USED: Backhoe WATER DEPTH: Dry
PROJECT: Proposed Industrial Building LOGGED BY: Joseph Hernandez

. SEEPAGE DEPTH: Dry
LOCATION: Rialto, CA ORIENTATION: S 55 E

DATE: 5-24-2023 TOP OF TRENCH ELEVATION: -- READINGS TAKEN: At Completion

EARTH MATERIALS

DESCRIPTION GRAPHIC REPRESENTATION

I1dNVS
(30d)
ALISNIA A¥A
(%) 39NLSION

SCALE: 1"=¥5§'

A: ALLUVIUM: Gray Brown Silty fine to medium Sand, little coarse Sand,
trace fine to coarse Gravel, occasional Cobbles, dense - dry

B: ALLUVIUM: Gray Gravelly fine to coarse Sand, extensive Cobbles,
occasional Boulders, dense - dry

C: ALLUVIUM: Brown fine to coarse Sandy Gravel, extensive Cobbles,
occasional Boulders, dense - dry to damp

Trench Terminated @ 10 feet

KEY TO SAMPLE TYPES:
B - BULK SAMPLE (DISTURBED)
R - RING SAMPLE 2-1/2" DIAMETER

(RELATIVELY UNDISTURBED) TRENCH LOG PLATE B'2




SOUTHERN CALIFORNIA GEOTECHNICAL TRENCH NO.

-3

JOB NO.: 23G146-2 EQUIPMENT USED: Backhoe WATER DEPTH: Dry
PROJECT: Proposed Industrial Building LOGGED BY: Joseph Hernandez

. SEEPAGE DEPTH: Dry
LOCATION: Rialto, CA ORIENTATION: N 78 E

DATE: 5-23-2023 TOP OF TRENCH ELEVATION: -- READINGS TAKEN: At Completion

EARTH MATERIALS

DESCRIPTION GRAPHIC REPRESENTATION

I1dINVS
(40d)
ALISN3A A¥Q
(%) IUNLSION

SCALE: 1"=5'

A: ALLUVIUM: Brown Silty fine to medium Sand, little coarse Sand, trace
trace fine to coarse Gravel, trace fine root fibers, medium dense - damp

B: ALLUVIUM: Brown Gravelly fine to medium Sand, little Silt, little coarse
Sand, extensive Cobbles, trace Boulders, dense - dry to damp

C: ALLUVIUM: Light Brown Gravelly fine to coarse Sand, extensive
Cobbles, trace Boulders, dense - dry to damp

Trench Terminated @ 10 feet

KEY TO SAMPLE TYPES:
B - BULK SAMPLE (DISTURBED)
R - RING SAMPLE 2-1/2" DIAMETER

(RELATIVELY UNDISTURBED) T RE N C H LOG P LAT E B '3




SOUTHERN CALIFORNIA GEOTECHNICAL TRENCH NO.

1-4

JOB NO.: 23G146-2 EQUIPMENT USED: Backhoe WATER DEPTH: Dry
PROJECT: Proposed Industrial Building LOGGED BY: Joseph Hernandez

. SEEPAGE DEPTH: Dry
LOCATION: Rialto, CA ORIENTATION: S 75 E

DATE: 5-22-2023 TOP OF TRENCH ELEVATION: -- READINGS TAKEN: At Completion

EARTH MATERIALS

DESCRIPTION GRAPHIC REPRESENTATION

I1dNVS
(40d)
ALISN3A A¥A
(%) IUNLSION

SCALE: 1"=5'

A: Crushed Miscellaneous Base, 6+-inch thick

B: FILL: Gray Brown Silty fine to medium Sand, little coarse Sand, little
fine to coarse Gravel, dense - dry

C: ALLUVIUM: Light Gray Brown Gravelly fine to coarse Sand, extensive
Cobbles, dense - dry

D: ALLUVIUM: Brown Gravelly fine to coarse Sand/fine to coarse Sandy
Gravel, extensive Cobbles, occasional Boulders, dense - dry to damp

Trench Terminated @ 10 feet

Boulders

KEY TO SAMPLE TYPES:
B - BULK SAMPLE (DISTURBED)
R - RING SAMPLE 2-1/2" DIAMETER

(RELATIVELY UNDISTURBED) TRENCH LOG PLATE B-4




INFILTRATION CALCULATIONS

Project Name
Project Location

Proposed Industrial Building

Rialto, California

Project Number 23G146-2
Engineer JJH
Infiltration Test No I-1
Constants
Diameter| Area | Area
(ft) (ft) | (cm?)
Inner 1 0.785 730 *Note: The infiltration rate was calculated
Anlr. Spac 2 2.356| 2189 based on current time interval
Flow Readings Infiltration Rates
Interval |Inner [Ring |Annular [Space JInner |Annular |Inner |Annular
Test Elapsed |Ring |Flow |Ring Flow |Ring* [Space* [Ring* |[Space*
Interval Time (hr) | (min) | (mI) [(cm?)| (mI) | (cm?) |(cm/hr)| (cm/hr) | (in/hr) | (in/hr)
Initial 8:22 AM 5 0 0
1 Final 827 AM 5 3900 3900 13000 13000] 64.14 | 71.27 | 25.25 | 28.06
Initial 8:28 AM 5 0 0
2 Final 333 AM 10 3750 3750 13900 12900] 61.67 | 70.72 | 24.28 | 27.84
Initial 8:34 AM 5 0 0
3 Final 3:39 AM 15 3600 3600 13900 12900] 59.21 | 70.72 | 23.31 | 27.84
Initial 8:40 AM 5 0 0
4 Final 345 AM 20 3450 3450 13800 12800] 56.74 | 70.17 | 22.34 | 27.63
Initial 8:46 AM 5 0 0
5 Final 351 AM 25 3300 3300 13700 12700] 54.27 | 69.62 | 21.37 | 27.41
Initial 8:52 AM 5 0 0
6 Final 857 AM 30 3500 3200 13600 12600] 52.63 | 69.08 | 20.72 | 27.20
Initial 8:58 AM 5 0 0
7 Final 9:03 AM 35 3150 3150 13500 12500] 51.81 | 68.53 | 20.40 | 26.98
Initial 9:04 AM 5 0 0
8 Final 9:09 AM 20 3700 3100 13400 12400] 50.98 | 67.98 | 20.07 | 26.76
Initial 9:10 AM 5 0 0
9 Final 915 AM 45 3700 3100 13300 12300] 50.98 | 67.43 | 20.07 | 26.55
Initial 9:16 AM 5 0 0
10 Final 921 AM 50 3000 3000 15400 12400] 49.34 | 67.98 | 19.43 | 26.76
Initial 9:22 AM 5 0 0
11 Final 927 AM 55 3000 3000 13300 12300] 49.34 | 67.43 | 19.43 | 26.55
Initial 9:28 AM 5 0 0
12 Final 9:33 AM 60 3000 3000 13300 12300] 49.34 | 67.43 | 19.43 | 26.55




INFILTRATION CALCULATIONS

Project Name
Project Location

Proposed Industrial Building

Rialto, California

Project Number 23G146-2
Engineer JJH
Infiltration Test No I-2
Constants
Diameter| Area | Area
(ft) (ft) | (cm?)
Inner 1 0.785 730 *Note: The infiltration rate was calculated
Anlr. Spac 2 2.356| 2189 based on current time interval
Flow Readings Infiltration Rates
Interval |Inner [Ring |Annular [Space JInner |Annular |Inner |Annular
Test Elapsed |Ring |Flow |Ring Flow |Ring* [Space* [Ring* |[Space*
Interval Time (hr) | (min) | (mI) [(cm?)| (mI) | (cm?) |(cm/hr)| (cm/hr) | (in/hr) | (in/hr)
Initial |10:32 AM 5 0 0
1 Final 10:37 AM 5 2300 4200 13000 13000] 69.08 | 71.27 | 27.20 | 28.06
Initial |10:38 AM 5 0 0
2 Final 10.43 AM 10 2000 4000 13000 13000] 65.79 | 71.27 | 25.90 | 28.06
Initial |10:44 AM 5 0 0
3 Final 10.49 AM 15 3950 3950 13950 12950] 64.96 | 70.99 | 25.58 | 27.95
Initial |10:50 AM 5 0 0
4 Final 10:55 AM 20 3800 3800 13900 12900] 62.50 | 70.72 | 24.61 | 27.84
Initial |10:56 AM 5 0 0
5 Final 11:01 AM 25 3750 3750 13900 12900] 61.67 | 70.72 | 24.28 | 27.84
Initial |11:02 AM 5 0 0
6 Final 11:07 AM 30 3650 3650 13800 12800] 60.03 | 70.17 | 23.63 | 27.63
Initial |11:08 AM 5 0 0
7 Final 1113 AM 35 3700 3700 13700 12700] 60.85 | 69.62 | 23.96 | 27.41
Initial |11:14 AM 5 0 0
8 Final 11:19 AM 20 3600 3600 13600 12600] 59.21 | 69.08 | 23.31 | 27.20
Initial |11:20 AM 5 0 0
9 Final 1125 AM 45 3450 3450 13650 12650] 56.74 | 69.35 | 22.34 | 27.30
Initial |11:26 AM 5 0 0
10 Final 1131 AM 50 3500 3500 15600 12600] 57.56 | 69.08 | 22.66 | 27.20
Initial |11:32 AM 5 0 0
11 Final 1137 AM 55 3450 3450 15500 12500] 56.74 | 68.53 | 22.34 | 26.98
Initial |11:38 AM 5 0 0
12 Final 11.43 AM 60 3450 3450 15500 12500] 56.74 | 68.53 | 22.34 | 26.98




INFILTRATION CALCULATIONS

Project Name
Project Location

Proposed Industrial Building

Rialto, California

Project Number 23G146-2
Engineer JJH
Infiltration Test No I-3
Constants
Diameter| Area | Area
(ft) (ft) | (cm?)
Inner 1 0.785 730 *Note: The infiltration rate was calculated
Anlr. Spac 2 2.356| 2189 based on current time interval
Flow Readings Infiltration Rates
Interval |Inner [Ring |Annular [Space JInner |Annular |Inner |Annular
Test Elapsed |Ring |Flow |Ring Flow |Ring* [Space* [Ring* |[Space*
Interval Time (hr) | (min) | (mI) [(cm?)| (mI) | (cm?) |(cm/hr)| (cm/hr) | (in/hr) | (in/hr)
Initial 9:42 AM 5 0 0
1 Final 947 AM 5 2050 4050 13950 12950] 66.61 | 70.99 | 26.22 | 27.95
Initial 9:48 AM 5 0 0
2 Final 953 AM 10 3950 3950 13900 12900] 64.96 | 70.72 | 25.58 | 27.84
Initial 9:54 AM 5 0 0
3 Final 9:59 AM 15 3900 3900 13800 12800] 64.14 | 70.17 | 25.25 | 27.63
Initial |10:00 AM 5 0 0
4 Final 10:05 AM 20 3850 3850 13700 12700] 63.32 | 69.62 | 24.93 | 27.41
Initial |10:06 AM 5 0 0
5 Final 10:11 AM 25 3800 3800 13750 12750] 62.50 | 69.90 | 24.61 | 27.52
Initial |10:12 AM 5 0 0
6 Final 10:17 AM 30 3850 3850 13600 12600] 63.32 | 69.08 | 24.93 | 27.20
Initial |10:18 AM 5 0 0
7 Final 10:23 AM 35 3750 3750 13500 12500] 61.67 | 68.53 | 24.28 | 26.98
Initial |10:24 AM 5 0 0
8 Final 10:29 AM 20 3800 3800 13400 12400] 62.50 | 67.98 | 24.61 | 26.76
Initial |10:30 AM 5 0 0
9 Final 10:35 AM 45 3750 3750 13450 12450] 61.67 | 68.25 | 24.28 | 26.87
Initial |10:36 AM 5 0 0
10 Final 10.41 AM 50 3700 3700 15400 12400] 60.85 | 67.98 | 23.96 | 26.76
Initial |10:42 AM 5 0 0
11 Final 10:47 AM 55 3650 3650 13300 12300] 60.03 | 67.43 | 23.63 | 26.55
Initial |10:48 AM 5 0 0
12 Final 10.53 AM 60 3650 3650 13300 12300] 60.03 | 67.43 | 23.63 | 26.55




INFILTRATION CALCULATIONS

Project Name
Project Location

Proposed Industrial Building

Rialto, California

Project Number 23G146-2
Engineer JJH
Infiltration Test No I-4
Constants
Diameter| Area | Area
(ft) (ft) | (cm?)
Inner 1 0.785 730 *Note: The infiltration rate was calculated
Anlr. Spac 2 2.356| 2189 based on current time interval
Flow Readings Infiltration Rates
Interval |Inner [Ring |Annular [Space JInner |Annular |Inner |Annular
Test Elapsed |Ring |Flow |Ring Flow |Ring* [Space* [Ring* |[Space*
Interval Time (hr) | (min) | (mI) [(cm?)| (mI) | (cm?) |(cm/hr)| (cm/hr) | (in/hr) | (in/hr)
Initial | 12:35 PM 5 0 0
1 Final 12:20 PM 5 3200 3400 11500 11500] 55.92 | 63.05 | 22.02 | 24.82
Initial | 12:41 PM 5 0 0
2 Final 12:26 PM 10 3550 3250 11400 11400] 53.45 | 62.50 | 21.04 | 24.61
Initial | 12:47 PM 5 0 0
3 Final 1252 PM 15 3150 3150 11300 11300] 51.81 | 61.95 | 20.40 | 24.39
Initial | 12:53 PM 5 0 0
4 Final 15:58 PM 20 3000 3000 11200 11200] 49.34 | 61.40 | 19.43 | 24.17
Initial | 12:59 PM 5 0 0
5 Final 104 PM 25 5950 2950 11200 11200] 48.52 | 61.40 | 19.10 | 24.17
Initial 1:05 PM 5 0 0
6 Final 110 PM 30 5900 2900 11000 11000] 47.70 | 60.30 | 18.78 | 23.74
Initial 1:11 PM 5 0 0
7 Final 116 PM 35 5750 2750 10000 10000] 45.23 | 54.82 | 17.81 | 21.58
Initial 1:17 PM 5 0 0
8 Final 155 PM 20 5800 2800 11000 11000] 46.05 | 60.30 | 18.13 | 23.74
Initial 1:23 PM 5 0 0
9 Final 158 PM 45 5750 2750 10000 10000] 45.23 | 54.82 | 17.81 | 21.58
Initial 1:29 PM 5 0 0
10 Final 134 PM 50 5700 2700 10000 10000] 44.41 | 54.82 | 17.48 | 21.58
Initial 1:35 PM 5 0 0
11 Final 1240 PM 55 5700 2700 3900 9900 | 44.41 | 54.27 | 17.48 | 21.37
Initial 1:41 PM 5 0 0
12 Final 146 PM 60 5700 2700 9950 9950 | 44.41 | 54.55 | 17.48 | 21.48




Grain Size Distribution
| Sieve Analysis | | Hydrometer Analysis
| US Standard Sieve Sizes |
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Grain Size in Millimeters
| Coarse Gravel | | Fine Gravel ||Crs. Sand|| Med. Sand || Fine Sand || Fines (Silt and Clay) |
Sample Description |I-1 @ 10’
Soil Classification |Light Brown Gravelly fine to coarse Sand/fine to coarse Sandy Gravel

Proposed Industrial Building SOUTHERN
Rialto, California CALIFORNIA
Project No. 23G146-2 W GEOTECHNICAL

PLATE C- 1 A 4




Grain Size Distribution
| Sieve Analysis | | Hydrometer Analysis
| US Standard Sieve Sizes |
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Grain Size in Millimeters
| Coarse Gravel | | Fine Gravel ||Crs. Sand|| Med. Sand || Fine Sand || Fines (Silt and Clay) |
Sample Description |I-2 @ 10’
Soil Classification |Brown fine to coarse Sandy Gravel

Proposed Industrial Building SOUTHERN
Rialto, California CALIFORNIA
Project No. 23G146-2 W GEOTECHNICAL
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Grain Size Distribution
| Sieve Analysis | | Hydrometer Analysis
| US Standard Sieve Sizes |
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Grain Size in Millimeters
| Coarse Gravel | | Fine Gravel ||Crs. Sand|| Med. Sand || Fine Sand || Fines (Silt and Clay) |
Sample Description |I-3 @ 10'
Soil Classification |Light Brown Gravelly fine to coarse Sand

Proposed Industrial Building SOUTHERN
Rialto, California CALIFORNIA
Project No. 23G146-2 W GEOTECHNICAL
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Grain Size Distribution
| Sieve Analysis | | Hydrometer Analysis
| US Standard Sieve Sizes |
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Grain Size in Millimeters
| Coarse Gravel | | Fine Gravel ||Crs. Sand|| Med. Sand || Fine Sand || Fines (Silt and Clay) |
Sample Description |I-4 @ 10’
Soil Classification |Brown Gravelly fine to coarse Sand/fine to coarse Sandy Gravel

Proposed Industrial Building SOUTHERN
Rialto, California CALIFORNIA
Project No. 23G146-2 W GEOTECHNICAL
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Water Quality Management Plan (WQMP)
Locust Gateway Logistics

APPENDIX F

HYDROMODIFICATION EXEMPTION DOCUMENTATION

6-7
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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
| X
U X

A

I X
Il X
1]
v X
Vv X*
\
Vi
VI X
IX
X X
Xl X

*Detention/Conservation Basin






