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Section 1 Discretionary Permit(s)
Form 1-1 Project Information

Project Name Walnut & South Highland Residential Tract

Project Owner Contact Name: Nolan C. Leggio

Mailing
Address:

10621 Civic Center Drive

Rancho Cucamonga, CA 91730

E-mail
Address:

NLeggio@DiversifiedPa
cific.com

Telephone:   (909) 481-1150

Permit/Application Number(s):
Tract/Parcel Map
Number(s):

Tract No. 20712

Additional Information/

Comments:
Lot currently vacant (Open brush poor condition)

Description of Project:

Proposed Tract No. 20712 project site is 30.4 acres residential development consisting of 385
dwelling units. The proposed project consists of cluster homes, motor courts & townhomes.
The project also includes parking lot, park/recreation area, and paseo area. planters,
sidewalks, car ports, driveways and landscaping areas.

The entire project site consists of two drainage areas DA-1 West Area & DA-2 East Area with
each drainage area consist of two (2) drainage management areas (DMA-1 through DMA-4).

DA-1, the west watershed area (15.2 ac) consisting of proposed Contech infiltration chamber
system CMP-1, CMP-3, CMP-5 through CMP-10 and CMP-17 through CMP-19 those treats
DMA-1 (6 ac) and DMA-3 (9.2 ac) areas.

DA-2, the east watershed area (15.2 ac) consisting of proposed Contech infiltration chamber
system CMP-2, CMP-4, CMP-11 through CMP-16 and CMP-20 through CMP-22 those treats
DMA-2 (4.5 ac) and DMA-4 (10.7 ac) areas.

In DA-1 (West Area): Onsite runoff will be conveyed to the proposed onsite infiltration
chamber systems [CMP-1,3,5 through 10 & CMP-17 through CMP-19 (also proposed to be
used as detention)] via onsite storm drain system for water quality mitigation. When these
chambers reach their capacity, they will drain into the CMP-17,18,19 for high flow detention.
Finaly the mitigated high flow will be drain out via the proposed 18” onsite storm drain
lateral from CMP-18 and discharge into the existing City Storm Drain System in Walnut
Avenue.

In DA-2 (East Area): Onsite runoff will be conveyed to the proposed onsite infiltration
chamber systems [CMP-2,4,11 through 16 & CMP-20 through CMP-22 (also proposed to be
used as detention)] via onsite storm drain system for water quality mitigation. When these
chambers reach their capacity, they will drain into the CMP-20,21,22 for high flow detention.
Finaly the mitigated high flow will be drain out via the proposed 24” onsite storm drain
lateral from CMP-22 and discharge into the existing City Storm Drain System in Walnut
Avenue.
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The proposed street frontage improvements are approximately 850-ft on Walnut Street and
880-ft on, Highland Avenue, combined street improvements is 1,730-ft which is less than the
minimum required length of ½ mile (2,640-ft) and is exempt from water quality treatment
per the San Bernardino County Transportation Project Total Guidance Document (TGD).

Provide summary of Conceptual
WQMP conditions (if previously
submitted and approved). Attach
complete copy.
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Section 2 Project Description
2.1 Project Information
This section of the WQMP should provide the information listed below. The information provided for
Conceptual/ Preliminary WQMP should give sufficient detail to identify the major proposed site design and
LID BMPs and other anticipated water quality features that impact site planning. Final Project WQMP must
specifically identify all BMP incorporated into the final site design and provide other detailed information as
described herein.  The purpose of this information is to help determine the applicable development
category, pollutants of concern, watershed description, and long term maintenance responsibilities for the
project, and any applicable water quality credits. This information will be used in conjunction with the
information in Section 3, Site Description, to establish the performance criteria and to select the LID BMP or
other BMP for the project or other alternative programs that the project will participate in, which are
described in Section 4.

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

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

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

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

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

  Developments of 2,500 ft2

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

  Parking lots of 5,000 ft2

or more exposed to storm
water

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

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

jurisdiction on specific requirements.

2 Project Area (ft2): 1,324,224 sf 3 Number of Dwelling Units: 385 4 SIC Code: 1522

5 Is Project going to be phased?  Yes    No If yes, 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 If yes, ensure that applicable requirements for transportation projects are addressed (see

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

Form 2.2-1 Property Ownership/Management

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

Diversified Pacific Communities  will be responsible to build the site and the maintenance of the post-developed BMPs.

Address:

Nolan C. Leggio

Director, Diversified Pacific Communities

10621 Civic Center Drive

Rancho Cucamonga, CA 91730

Phone Number: (909) 481-1150

Email: NLeggio@DiversifiedPacific.com
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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

Pollutant
Please check:

E=Expected, N=Not
Expected

Additional Information and Comments

Pathogens (Bacterial / Virus) E N

Bacteria and viruses are a potential pollutant for Residential multi-
family developments if the land use involves animal waste.  Due to the
nature of the development there will be animal waste associated with
this land use, and the site will be treated using site and source and
treatment control BMPs. Bacteria and virus can also be detected in
pavement runoff, therefore, the site has incorporated treatment
control throughout.  All paved and hardened surfaces will flow through
the below ground infiltration chambers as part of Low Impact Design
(LID).

Sediment E N

These are the solid materials eroded from land surface (park,
landscape area). The eroded materials from onsite land surfaces will be

first mitigated by the proposed pre-treatment units (Filter Inserts in
Grate Inlets) and ultimate by the proposed below ground infiltration

chambers.
Impacted Water Body: None

Metals E N

Source of metal will be the
falling/scrap pieces/parts of motor vehicles.

 Any metal pieces in the parking lot/driveways will be picked up by
street sweeper and also intercepted in the proposed grate inlets

w/trash basket and in the below ground infiltration chambers as part
of Low Impact Design (LID).

Impacted Water Body: None

Oil and Grease E N

Source of Oil & Grease at this site will be the
motor product from leaking vehicles.

 Oil and grease from parking lot/driveways will be drained to the
proposed grate inlets w/filter insert and the below ground infiltration
chambers to treat the pollutants as part of Low Impact Design (LID).

Impacted Water Body: None

Trash/Debris E N

Trash and debris will be contained by the proposed trash basket in the
proposed grate inlets proposed at the site.  Also ultimately contained
by the proposed below ground infiltration chambers.
Impacted Water Body: None.

Pesticides / Herbicides E N

The potential pesticides and herbicides from landscape areas will be
contained in the proposed infiltration chambers for treatment and

removal.
Impacted Water Body: None
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Organic Compounds E N

It’s including hydrocarbons from driveways/paved parking lot.
Hydrocarbon will be conveyed to the infiltration chambers via onsite

drainage system for containment and removal.
Impacted Water Body: None

Other: Nutrients E N
Include nitrogen and phosphorus from expected usages of fertilizers in

the proposed landscape area.
Impacted Water Body: None

Other: Oxygen Demanding
Compounds E N

This site includes landscaping areas which will be the potential
generation of this type of pollutants.

Impacted Water Body: None
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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.
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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

Vertical density [20%]
7 units/ acre [5%]

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

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

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

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

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

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

2 Total Credit % 0 (Total all credit percentages up to a maximum allowable credit of 50 percent)

Description of Water Quality
Credit Eligibility (if applicable)

N/A
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Section 3 Site and Watershed Description
Describe the project site conditions that will facilitate the selection of BMP through an analysis of the physical
conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) that collect
flow from a portion of the site and describe how runoff from each DA (and sub-watershed DMAs) is conveyed
to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The form below is provided as an example.
Then complete Forms 3.2 and 3.3 for each DA on the project site. If the project has more than one
drainage area for stormwater management, then complete additional versions of
these forms for each DA / outlet.

Form 3-1  Site Location and Hydrologic Features
Site coordinates take GPS
measurement at  approximate
center of site

Latitude  34.1309 N Longitude  -117.4619 W

1 San Bernardino County climatic region:   Valley   Mountain

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

 Conveyance

DA-1 (DMA-1,3) to
Outlet 1

DA-2 (DMA-2,4) to
Outlet 2

The entire project site consists of two drainage areas DA-1 West Area & DA-2 East
Area with each drainage area consist of two (2) drainage management areas (DMA-
1 through DMA-4).

DA-1, the west watershed area (15.2 ac) consisting of proposed Contech infiltration
chamber system CMP-1, CMP-3, CMP-5 through CMP-10 and CMP-17 through CMP-
19 those treats DMA-1 (6 ac) and DMA-3 (9.2 ac) areas.

DA-2, the east watershed area (15.2 ac) consisting of proposed Contech infiltration

Outlet 1 (18” RCP)

DA-1 (DMA-1,3)

Inf/Ret Chamber System (CMP-1,3,5 to
10, 17 to 19)

Outlet 2 (24” RCP)

DA-2 (DMA-2,4)

Inf/Ret Chamber System (CMP-2,4,11 to
16, 20 to 22)
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chamber system CMP-2, CMP-4, CMP-11 through CMP-16 and CMP-20 through CMP-
22 those treats DMA-2 (4.5 ac) and DMA-4 (10.7 ac) areas.

In DA-1 (West Area): Onsite runoff will be conveyed to the proposed onsite
infiltration chamber systems [CMP-1,3,5 through 10 & CMP-17 through CMP-19 (also
proposed to be used as detention)] via onsite storm drain system for water quality
mitigation. When these chambers reach their capacity, they will drain into the CMP-
17,18,19 for high flow detention. Finaly the mitigated high flow will be drain out via
the proposed 18” onsite storm drain lateral from CMP-18 and discharge into the
existing City Storm Drain System in Walnut Avenue.

In DA-2 (East Area): Onsite runoff will be conveyed to the proposed onsite infiltration
chamber systems [CMP-2,4,11 through 16 & CMP-20 through CMP-22 (also proposed
to be used as detention)] via onsite storm drain system for water quality mitigation.
When these chambers reach their capacity, they will drain into the CMP-20,21,22 for
high flow detention. Finaly the mitigated high flow will be drain out via the proposed
24” onsite storm drain lateral from CMP-22 and discharge into the existing City
Storm Drain System in Walnut Avenue.
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Form 3-2 Existing Hydrologic Characteristics for Drainage Areas (DA-1)
For Drainage Areas 1-3 sub-watershed DMA,
provide the following characteristics

DA1 (DMA-1,
DMA-2)

1 DMA drainage area (ft2) 1,324,224 sf

2 Existing site impervious area (ft2)
0

3 Antecedent moisture condition For desert

areas, use
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412_map.pdf

II

4 Hydrologic soil group Refer to Watershed

Mapping Tool –
http://sbcounty.permitrack.com/WAP

A

5 Longest flowpath length (ft) 2109

6 Longest flowpath slope (ft/ft) 2.0%

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

of Hydrology Manual
Open Brush

8 Pre-developed pervious area condition:
Based on the extent of wet season vegetated cover
good >75%; Fair 50-75%; Poor  <50% Attach photos
of site to support rating

Poor
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Form 3-3 Watershed Description for Drainage Area (DA1)

Receiving waters

Refer to Watershed Mapping Tool -

http://sbcounty.permitrack.com/WAP

See ‘Drainage Facilities” link at this website

Existing storm drain system in Walnut Street
San Sevaine/Etiwanda Channel (EHM)
Santa Ana River Reach 4
Predo Dam
Santa Ana River Reach 3
Santa Ana River Reach 2
Santa Ana River Reach 1
Pacific Ocean

Applicable TMDLs

Refer to Local Implementation Plan

Santa Ana River Reach 3:
Pathogens “Bacterial Indicator TMLDs for Middle Santa Ana River Watershed
Waterbodies (Bill Rice)
Nitrate : Santa Ana River Reach 3 Nitrate TMDL (Hope Smythe)
Prado Flood Control basin
Pathogens “Bacterial Indicator TMLDs for Middle Santa Ana River Watershed
Waterbodies (Bill Rice)
Santa Ana River Reach 2  NONE
Santa Ana River Reach 1  NONE
Tidal Prism, Santa Ana River NONE

303(d) listed impairments

Refer to Local Implementation Plan and Watershed
Mapping Tool –

http://sbcounty.permitrack.com/WAP and State
Water Resources Control Board website –
http://www.waterboards.ca.gov/santaana/water_iss
ues/programs/tmdl/index.shtml

Expected pollutants of concern include heavy metals, organic compounds,
trash/debris and oil/grease. Potential pollutants of concern include bacteria
vitus, nutrients, pesticides, sediments, and oxygen demanding substances.
There is no evidence to suggest that any other pollutants will be produced
from the project site other than these

303(d) listed impairment
Santa Ana River Reach 3:  Pathogens, Metals (copper & lead)
Prado Flood Control Basin:  Pathogens and Nutrients
Santa Ana River Reach 2: Pathogens
Santa Ana River Reach 1 and Tidal prism Santa Ana River : NONE

Environmentally Sensitive Areas (ESA)
Refer to Watershed Mapping Tool –
http://sbcounty.permitrack.com/WAP

NONE

Unlined Downstream Water Bodies

Refer to Watershed Mapping Tool –

http://sbcounty.permitrack.com/WAP

Santa Ana River
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Hydrologic Conditions of Concern

  Yes Complete Hydrologic Conditions of Concern (HCOC) Assessment. Include Forms

4.2-2 through Form 4.2-5 and Hydromodification BMP Form 4.3-10 in submittal

  No

Watershed–based BMP included in a RWQCB
approved WAP

  Yes Attach verification of regional BMP evaluation criteria in WAP

•  More Effective than On-site LID

•  Remaining Capacity for Project DCV

•  Upstream of any Water of the US

•  Operational at Project Completion

•  Long-Term Maintenance Plan

 No
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Section 4 Best Management Practices (BMP)

4.1 Source Control BMP

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

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

Identifier Name
Check One Describe BMP Implementation OR,

if not applicable, state reasonIncluded Not
Applicable

N1
Education of Property Owners, Tenants
and Occupants on Stormwater BMPs

Practical education materials will be provided to property owner and  assigned HOA and
Maintenance staffs covering various water quality issues that will need to be addressed
on their specific site. These materials will include general practices that contribute to
the protection of storm water quality and BMP’s that eliminate or reduce pollution
during property improvements. The developer will request these materials in writing at
least 30 days prior to intended distribution and will then be responsible for publication
and distribution.

N2 Activity Restrictions

Restrictions may be developed by property owner/HOA or other mechanisms. Pesticide
applications will be performed by an applicator certified by the California Department of
Pesticide Regulation. Vehicle washing will be prohibited.

N3 Landscape Management BMPs

According to the California Stormwater Quality Associations Stormwater Best
Management Practice Handbook, landscape planning is implemented to reduce
groundwater and storm water contamination. This will be accomplished through an
infiltration chambers, and landscape areas.

N4 BMP Maintenance See section 5, Table 5.1 for details on BMP maintenance

N5
Title 22 CCR Compliance
(How development will comply)

Not applicable. No hazardous waste onsite

N6 Local Water Quality Ordinances Comply with applicable local water quality ordinances.

N7 Spill Contingency Plan Not applicable. Residential Property

N8 Underground Storage Tank Compliance No underground storage tank on the site.
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Form 4.1-1 Non-Structural Source Control BMPs

N9
Hazardous Materials Disclosure
Compliance

No hazardous materials in the site.

Form 4.1-1 Non-Structural Source Control BMPs

Identifier Name
Check One Describe BMP Implementation OR,

if not applicable, state reasonIncluded Not
Applicable

N10 Uniform Fire Code Implementation
Compliance with Article 80 of the Uniform Fire Code enforced by the fire protection
agency.

N11 Litter/Debris Control Program
Will be responsible by landscaper contractor assigned by Owner/HOA. Litter/debris
control once every two weeks.

N12 Employee Training
 Gardeners and other maintenance staff will have training regarding the location and
maintenance of the BMPs.

N13 Housekeeping of Loading Docks Not applicable

N14 Catch Basin Inspection Program
Grate inlets will be inspected a minimum of once every three months during the dry
season and a minimum of once every two months during the rainy season.

N15
Vacuum Sweeping of Private Streets and
Parking Lots

Streets and driveways will be vacuum sweep by the by landscaper contractor assigned
by Owner/HOA.

 At a minimum all paved areas shall be swept, in late summer or early fall. Prior to the
start of the rainy season.

N16 Other Non-structural Measures for Public
Agency Projects

Not applicable
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N17 Comply with all other applicable NPDES
permits

No other applicable NPDES permits required.
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Form 4.1-2 Structural Source Control BMPs

Identifier Name
Check One

Describe BMP Implementation OR,
If not applicable, state reasonIncluded

Not
Applicable

S1 Provide storm drain system stencilling and signage
(CASQA New Development BMP Handbook SD-13)

Storm drain stencils or signage prohibiting dumping and discharge of materials
(“No Dumping – Drains to Ocean”) shall be provided adjacent to each of the
project’s proposed inlets. The stencils shall be inspected and re-stenciled as
needed to maintain legibility.

S2
Design and construct outdoor material storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-34)

N/A. No material storages areas in the project

S3
Design and construct trash and waste storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-32)

N/A. No trash and waste storage areas are proposed on the project. Individual lots
use City provided trash cans for waste storage/disposal

S4

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

In conjunction with routine landscaping maintenance activities, inspect irrigation
for signs of leaks, overspray and repair or adjust accordingly. Adjust system cycle
to accommodate seasonal fluctuations in water demand and temperatures. Ensure
use of native or drought tolerant/non-invasive plant species to minimize water
consumption.

S5
Finish grade of landscaped areas at a minimum of
1-2 inches below top of curb, sidewalk, or
pavement

New landscaped areas will be constructed at a minimum of 1 inch below existing
paved areas. Notes and details will be provided in grading plans.

S6
Protect slopes and channels and provide energy
dissipation (CASQA New Development BMP
Handbook SD-10)

Not Applicable. No Slopes/channel onsite

S7
Covered dock areas (CASQA New Development
BMP Handbook SD-31)

 Not Applicable. No dock areas onsite

S8
Covered maintenance bays with spill containment
plans (CASQA New Development BMP Handbook
SD-31)

Not applicable, No maintenance bays

S9
Vehicle wash areas with spill containment plans
(CASQA New Development BMP Handbook SD-33)

Not Applicable, No car wash in residential development
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S10
Covered outdoor processing areas (CASQA New
Development BMP Handbook SD-36)

No outdoor Processing, Not applicable

Form 4.1-2 Structural Source Control BMPs

Identifier Name
Check One

Describe BMP Implementation OR,
If not applicable, state reasonIncluded Not

Applicable

S11
Equipment wash areas with spill containment
plans (CASQA New Development BMP Handbook
SD-33)

No equipment wash areas. Not applicable.

S12
Fueling areas (CASQA New Development BMP
Handbook SD-30)

No fueling areas. Not applicable.

S13
Hillside landscaping (CASQA New Development
BMP Handbook SD-10)

No hillside landscaping. Not applicable.

S14 Wash water control for food preparation areas No food preparation. Not applicable.

S15
Community car wash racks (CASQA New
Development BMP Handbook SD-33)

No community car wash. Not applicable.
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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:

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

Form 4.1-3 Preventative LID Site Design Practices Checklist
Site Design Practices
If yes, explain how preventative site design practice is addressed in project site plan. If no, other LID BMPs must be selected to meet targets

Minimize impervious areas: Yes     No
Explanation: We will build multiple open space/landscape/planter areas in addition to Contech infiltration/reteention chamber
systems throughout the site.

Maximize natural infiltration capacity: Yes  No
Explanation: Multiple Contech infiltration/retention chambers will be implemented on site. Surface/Roof drains will discharge
runoff towards landscape areas, indirectly connecting impervious areas before runoff reaches the onsite storm drain. Detail
will be provided in grading plans.

Preserve existing drainage patterns and time of concentration: Yes  No
Explanation: The site currently drains south to the gutter/to the existing city storm drain system in Walnut Street. Post
developed flow will also drain to the existing city storm draina system via existing laterals and drain to the Rialto Channel via
existing City Storm Drain System in Walnut Street. This is consistent with existing flow pattern.

Disconnect impervious areas: Yes  No
Explanation: Impervious areas will drain into landscaped areas where available.

Protect existing vegetation and sensitive areas: Yes  No
Explanation: There are no environmentally sensitive portions onsite and existing vegetation will be kept as much as possible.

Re-vegetate disturbed areas: Yes  No
Explanation: Part of the disturbed areas will be revegeated per landscape plan.

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes  No
Explanation: No compaction will be performed within the area where the Contech infiltration/retention chambers are
proposed.

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes  No
Explanation: Runoff will also be intercepted by the multiple Contech infiltration/retention chambers and multiple landscaped
areas. Notes will be provided in grading plan.

 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
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Stake off areas that will be used for landscaping to minimize compaction during construction: Yes  No
Explanation: No compaction will be performed within the area where landscape areas are proposed. Notes will be provided in
grading plan.
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4.2 Project Performance Criteria
The purpose of this section of the Project WQMP is to establish targets for post-development hydrology
based on performance criteria specified in the MS4 Permit. These targets include runoff volume for water
quality control (referred to as LID design capture volume), and runoff volume, time of concentration, and
peak runoff for protection of any downstream waterbody segments with a HCOC. If the project has
more than one outlet for stormwater runoff, then complete additional versions of
these forms for each DA / outlet.

Methods applied in the following forms include:

 For LID BMP Design Capture Volume (DCV), the San Bernardino County Stormwater Program requires
use of the P6 method (MS4 Permit Section XI.D.6a.ii) – Form 4.2-1

 For HCOC pre- and post-development hydrologic calculation, the San Bernardino County Stormwater
Program requires the use of the Rational Method (San Bernardino County Hydrology Manual Section
D). Forms 4.2-2 through Form 4.2-5 calculate hydrologic variables including runoff volume, time of
concentration, and peak runoff from the project site pre- and post-development using the Hydrology
Manual Rational Method approach. For projects greater than 640 acres (1.0 mi2), the Rational Method
and these forms should not be used. For such projects, the Unit Hydrograph Method (San Bernardino
County Hydrology Manual Section E) shall be applied for hydrologic calculations for HCOC
performance criteria.

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

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

1 Project area DMA 1
(ft2):

126,360

2 Imperviousness after applying preventative
site design practices (Imp%): 90%

3 Runoff Coefficient (Rc): 0.73
Rc = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.684 http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

5 Compute P6, Mean 6-hr Precipitation (inches): 1.0130
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

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

24-hrs
48-hrs

7 Compute design capture volume, DCV (ft3):  31,629
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 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  LID BMP Performance Criteria for Design Capture Volume
(DA-1: DMA 3)

1 Project area DMA 2
(ft2):

400,752

2 Imperviousness after applying preventative
site design practices (Imp%): 90%

3 Runoff Coefficient (Rc): 0.73
Rc = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.684 http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

5 Compute P6, Mean 6-hr Precipitation (inches): 1.0130
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

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

24-hrs
48-hrs

7 Compute design capture volume, DCV (ft3):  48,497
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 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

Total DCV generate from the Drainage Area (DA-1, West Area): 80,126 cu-ft



1) Calculate the "Watershed Imperviousness Ratio", I which is equal to the percent of impervious
   area in the BMP Drainage Area divided by 100

Imperviousness(i)= 0.9

Total Acreage(A) = 6.00 261360 SF

2) Calculate the composite Runoff Coefficient Cbmp for the drainage area

Cbmp = 0.858i3-0.78i2+0.774i+0.04

Cbmp = 0.73

3) Determine which Regression Coefficient to use by region the project is located in

Valley 1.481
Mountain 1.909
Desert 1.237

Regression coefficient for this project is: 1.481

4) Determine the area averaged "6 hour Mean Storm Rainfall" , P6

2 yr 1 Hr Rainfall Depth per NOAA Atlas 14= 0.684 inches

P6 = 2 yr 1 hr Rainfall x Regression coefficient

P6 = 1.0130 inches

5) Determine Regression Constant (a) for 48 hour drawdown a for 24 hour = 1.582
a for 48 hour = 1.963

a = 1.963

6) Calculate the Maximized Detention Volume, P0

P0 = C x a x P6

Po(inches) = 1.4522

7) Calculate the Target Capture Volume, V0, in acre feet

V0 = (P0 * A)/12

V0 = 0.73 acre-feet
V0 = 31,629 CF

Target Captured Volume
Watershed DMA 1



1) Calculate the "Watershed Imperviousness Ratio", I which is equal to the percent of impervious
   area in the BMP Drainage Area divided by 100

Imperviousness(i)= 0.9

Total Acreage(A) = 9.20 400752 SF

2) Calculate the composite Runoff Coefficient Cbmp for the drainage area

Cbmp = 0.858i3-0.78i2+0.774i+0.04

Cbmp = 0.73

3) Determine which Regression Coefficient to use by region the project is located in

Valley 1.481
Mountain 1.909
Desert 1.237

Regression coefficient for this project is: 1.481

4) Determine the area averaged "6 hour Mean Storm Rainfall" , P6

2 yr 1 Hr Rainfall Depth per NOAA Atlas 14= 0.684 inches

P6 = 2 yr 1 hr Rainfall x Regression coefficient

P6 = 1.0130 inches

5) Determine Regression Constant (a) for 48 hour drawdown a for 24 hour = 1.582
a for 48 hour = 1.963

a = 1.963

6) Calculate the Maximized Detention Volume, P0

P0 = C x a x P6

Po(inches) = 1.4522

7) Calculate the Target Capture Volume, V0, in acre feet

V0 = (P0 * A)/12

V0 = 1.11 acre-feet
V0 = 48,497 CF

Target Captured Volume
Watershed DMA 3
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Form 4.2-1  LID BMP Performance Criteria for Design Capture Volume
(DA-2: DMA 2)

1 Project area DMA 2
(ft2):

196,020

2 Imperviousness after applying preventative
site design practices (Imp%): 90%

3 Runoff Coefficient (Rc): 0.73
Rc = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.684 http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

5 Compute P6, Mean 6-hr Precipitation (inches): 1.0130
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

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

24-hrs
48-hrs

7 Compute design capture volume, DCV (ft3):  23,721
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr  = 1.582; 48-hr = 1.963)
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2

Form 4.2-1  LID BMP Performance Criteria for Design Capture Volume
(DA-2: DMA 4)

1 Project area DMA 4
(ft2):

466,092

2 Imperviousness after applying preventative
site design practices (Imp%): 90%

3 Runoff Coefficient (Rc): 0.73
Rc = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.626 http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

5 Compute P6, Mean 6-hr Precipitation (inches): 1.0130
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

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

24-hrs
48-hrs

7 Compute design capture volume, DCV (ft3):  56,404
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 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

Total DCV generate from the Drainage Area (DA-2, East Area): 80,125 cu-ft



1) Calculate the "Watershed Imperviousness Ratio", I which is equal to the percent of impervious
   area in the BMP Drainage Area divided by 100

Imperviousness(i)= 0.9

Total Acreage(A) = 4.50 196020 SF

2) Calculate the composite Runoff Coefficient Cbmp for the drainage area

Cbmp = 0.858i3-0.78i2+0.774i+0.04

Cbmp = 0.73

3) Determine which Regression Coefficient to use by region the project is located in

Valley 1.481
Mountain 1.909
Desert 1.237

Regression coefficient for this project is: 1.481

4) Determine the area averaged "6 hour Mean Storm Rainfall" , P6

2 yr 1 Hr Rainfall Depth per NOAA Atlas 14= 0.684 inches

P6 = 2 yr 1 hr Rainfall x Regression coefficient

P6 = 1.0130 inches

5) Determine Regression Constant (a) for 48 hour drawdown a for 24 hour = 1.582
a for 48 hour = 1.963

a = 1.963

6) Calculate the Maximized Detention Volume, P0

P0 = C x a x P6

Po(inches) = 1.4522

7) Calculate the Target Capture Volume, V0, in acre feet

V0 = (P0 * A)/12

V0 = 0.54 acre-feet
V0 = 23,721 CF

Target Captured Volume
Watershed DMA 2



1) Calculate the "Watershed Imperviousness Ratio", I which is equal to the percent of impervious
   area in the BMP Drainage Area divided by 100

Imperviousness(i)= 0.9

Total Acreage(A) = 10.70 466092 SF

2) Calculate the composite Runoff Coefficient Cbmp for the drainage area

Cbmp = 0.858i3-0.78i2+0.774i+0.04

Cbmp = 0.73

3) Determine which Regression Coefficient to use by region the project is located in

Valley 1.481
Mountain 1.909
Desert 1.237

Regression coefficient for this project is: 1.481

4) Determine the area averaged "6 hour Mean Storm Rainfall" , P6

2 yr 1 Hr Rainfall Depth per NOAA Atlas 14= 0.684 inches

P6 = 2 yr 1 hr Rainfall x Regression coefficient

P6 = 1.0130 inches

5) Determine Regression Constant (a) for 48 hour drawdown a for 24 hour = 1.582
a for 48 hour = 1.963

a = 1.963

6) Calculate the Maximized Detention Volume, P0

P0 = C x a x P6

Po(inches) = 1.4522

7) Calculate the Target Capture Volume, V0, in acre feet

V0 = (P0 * A)/12

V0 = 1.29 acre-feet
V0 = 56,404 CF

Target Captured Volume
Watershed DMA 4
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Project site located within HCOC Exempt Area per San Bernardino County Storm Water Mapping Tool (attached).
Also, the project in developed condition will discharge runoff into the existing laterals in a mitigated flow rate
those drain to the existing City Storm Drain System in Walnut Street in developed condition for storm event up to
100-year. The water will finally drain to the San Sevaine/Etiwanda Channel (EHM).

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
Go to: http://sbcounty.permitrack.com/WAP

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

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

Pre-developed
1

Form 4.2-3 Item 12

2

Form 4.2-4 Item 13

3

Form 4.2-5 Item 10

Post-developed
4

Form 4.2-3 Item 13

5

Form 4.2-4 Item 14

6

Form 4.2-5 Item 14

Difference
7

Item 4 – Item 1

8

Item 5 – Item 2

9  8.42
Item 6 – Item 3

Difference
(as % of pre-developed)

10

Item 7 / Item 1

11

Item 8 / Item 2
12 Item 9 / Item 3
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Form 4.2-3  HCOC Assessment for Runoff Volume
Weighted Curve Number
Determination for:
Pre-developed DA

1a 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

DMA C DMA D DMA E DMA F DMA G DMA H

1b Land Cover type

2b Hydrologic Soil Group (HSG)

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

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

5 Pre-Developed area-weighted CN: 7 Pre-developed soil storage capacity, S (in
S = (1000 / Item 5) – 10

9 Initial abstraction, Ia (in):
Ia = 0.2 * Item 7

6 Post-Developed area-weighted CN: 8 Post-developed soil storage capacity, S (in)
S = (1000 / Item 6) – 10

10 Initial abstraction, Ia (in):
Ia = 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 / ((Item 11 – Item 9 + Item 7)

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

14 Volume Reduction needed to meet HCOC Requirement, (ft3):
VHCOC = (Item 13 * 0.95) – Item 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)

Variables

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

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

DA 1 DMA B DMA C DMA D DA 1 DMA B DMA C DMA D

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)
Vfps = (1.49 / Item 9) * (Item 7/Item 8)^0.67

* (Item 3)^0.5

11 Travel time to outlet (min)
Tt = Item 6 / (Item 10 * 60)

12 Total time of concentration (min)
Tc = Item 5 + Item 11

13 Pre-developed time of concentration (min):

14 Post-developed time of concentration (min):

15 Additional time of concentration needed to meet HCOC requirement (min):
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Form 4.2-5 HCOC Assessment for Peak Runoff

Compute peak runoff for pre- and post-developed conditions

Variables

Pre-developed DA to Project
Outlet (Use additional forms if

more than 3 DMA)

Post-developed DA to Project
Outlet (Use additional forms if

more than 3 DMA)

DMA A DMA B DMA C DMA A DMA B DMA C

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

2 Drainage Area of each DMA (ft2)
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 =Item 2 * 0.9 * (Item 1 - Item 5)

7 Time of concentration adjustment factor for other DMA to

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

DMA A n/a n/a

DMA B n/a n/a

DMA C n/a n/a

8 Pre-developed Qp at Tc for DMA A:
Qp = Item 6DMAA + [Item 6DMAB * (Item 1DMAA - Item
5DMAB)/(Item 1DMAB - Item 5DMAB)* Item 7DMAA/2] +
[Item 6DMAC * (Item 1DMAA - Item 5DMAC)/(Item 1DMAC -
Item 5DMAC)* Item 7DMAA/3]

9 Pre-developed Qp at Tc for DMA B:
Qp = Item 6DMAB + [Item 6DMAA * (Item 1DMAB - Item
5DMAA)/(Item 1DMAA - Item 5DMAA)* Item 7DMAB/1] +
[Item 6DMAC * (Item 1DMAB - Item 5DMAC)/(Item 1DMAC -
Item 5DMAC)* Item 7DMAB/3]

10 Pre-developed Qp at Tc for DMA C:
Qp = Item 6DMAC + [Item 6DMAA * (Item 1DMAC - Item
5DMAA)/(Item 1DMAA - Item 5DMAA)* Item 7DMAC/1] +
[Item 6DMAB * (Item 1DMAC - Item 5DMAB)/(Item 1DMAB

- Item 5DMAB)* Item 7DMAC/2]

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 Qp at Tc for DMA A:
  Same as Item 8 for post-developed values

12  Post-developed Qp at Tc for DMA B:
 Same as Item 9 for post-developed values

13 Post-developed Qp at Tc for DMA C:
 Same as Item 10 for post-developed

values

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

needed)

15 Peak runoff reduction needed to meet HCOC Requirement (cfs): Qp-HCOC = (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 5.3.1 in the TGD for WQMP). The forms compute
the following for on-site LID BMP:

 Site Design and Hydrologic Source Controls (Form 4.3-2)

 Retention and Infiltration (Form 4.3-3)

 Harvested and Use (Form 4.3-4) or

 Biotreatment (Form 4.3-5).

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

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

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

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

If the combination of LID HSC, retention and infiltration, and harvest and use BMPs are unable to
mitigate the entire DCV, then biotreatment BMPs may be implemented by the project proponent. If
biotreatment BMPs are used, then they must be sized to provide sufficient capacity for effective
treatment of the remainder of the volume-based performance criteria that cannot be achieved with LID
BMPs (TGD for WQMP Section 5.4.4.2). Under no circumstances shall any portion of the DCV be
released from the site without effective mitigation and/or treatment.
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Form 4.3-1 Infiltration BMP Feasibility (DA 1, DA2)
Feasibility Criterion – Complete evaluation for each DA on the Project Site

1 Would infiltration BMP pose significant risk for groundwater related concerns?                                                       Yes    No
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
(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):
 The location is less than 50 feet away from slopes steeper than 15 percent
 The location is less than eight feet from building foundations or an alternative setback.
 A study certified by a geotechnical professional or an available watershed study determines that stormwater infiltration

would result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

4 Is proposed infiltration facility located on hydrologic soil group (HSG) D soils or does the site geotechnical investigation

indicate presence of soil characteristics, which support categorization as D soils?
Yes  No

If Yes, Provide basis: (attach)

5 Is 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

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
See Section 3.5 of the TGD for WQMP and WAP

If Yes, Provide basis: (attach)

7 Any answer from Item 1 through Item 3 is “Yes”:   Yes  No
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 9 below.

8 Any answer from Item 4 through Item 6 is “Yes”:   Yes  No
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.
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Form 4.3-2  Site Design Hydrologic Source Control BMPs (DA 1, DA2)
1 Implementation of Impervious Area Dispersion BMP (i.e.

routing runoff from impervious to pervious areas), excluding
impervious areas planned for routing to on-lot infiltration
BMP:  Yes    No If yes, complete Items 2-5; If no,
proceed to Item 6

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

2 Total impervious area draining to pervious area (ft2)

3 Ratio of pervious area receiving runoff to impervious area

4 Retention volume achieved from impervious area

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

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

6 Implementation of Localized On-lot Infiltration BMPs (e.g.
on-lot rain gardens):  Yes    No  If yes, complete Items 7-
13 for aggregate of all on-lot infiltration BMP in each DA; If no,
proceed to Item 14

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

7 Ponding surface area (ft2)

8 Ponding depth (ft)

9 Surface area of amended soil/gravel (ft2)

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 cont. Site Design Hydrologic Source Control BMPs (DA 1,
DA2)

14 Implementation of evapotranspiration BMP (green,

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

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

15 Rooftop area planned for ET BMP (ft2)

16 Average wet season ET demand (in/day)
Use local values, typical ~ 0.1

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

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):  0   ft3  Vretention =Sum of Item 19 for all BMPs

21 Implementation of Street Trees:   Yes      No
If yes, complete Items 20-2.  If no, proceed to Item 24

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

22 Number of Street Trees

23 Average canopy cover over impervious area (ft2)

24 Runoff volume retention from street trees (ft3)
Vretention = Item 22 * Item 23 * (0.05/12) assume runoff retention of
0.05 inches

25 Runoff volume retention from street tree BMPs (ft3):  0   ft3       Vretention = Sum of Item 24 for all BMPs

26 Implementation of residential rain barrels/cisterns: Yes

    No    If yes, complete Items 27-28; If no, proceed to
Item 29

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

27 Number of rain barrels/cisterns

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

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

30 Total Retention Volume from Site Design Hydrologic Source Control BMPs:  0   ft3 Sum of Items 5, 13, 20, 25 and 29
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4.3.2 Infiltration BMPs
Use Form 4.3-3 to compute on-site retention of runoff from proposed retention and infiltration BMPs.
Volume retention estimates are sensitive to the percolation rate used, which determines the amount of
runoff that can be infiltrated within the specified drawdown time. The infiltration safety factor reduces
field measured percolation to account for potential inaccuracy associated with field measurements,
declining BMP performance over time, and compaction during construction. Appendix D of the TGD for
WQMP provides guidance on estimating an appropriate safety factor to use in Form 4.3-3.

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

If implementation of infiltrations BMPs is feasible as determined using Form 4.3-1, then LID infiltration
BMPs shall be implemented to the MEP (section 4.1 of the TGD for WQMP).
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Form 4.3-3  Infiltration LID BMP - Underground BMPs (DA 1)
1 Remaining LID DCV not met by site design HSC BMP (ft3):  80,126  ft3 From DA-1  Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30

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

DA-1 (DMA1)
1-Contech CMP-1

DA-1 (DMA3)
10-Contech CMP-3,
5,6,7,8,9,10,17,18,19

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

5.95 5.95`

3 Infiltration safety factor  See TGD Section 5.4.2 and Appendix D 3.4 3.4

4 Design percolation rate (in/hr) Pdesign = Item 2 / Item 3 1.75 1.75

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

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

for WQMP for BMP design details
7.0 7.0

7 Ponding Depth (ft) dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 7.0 7.0

8 Infiltrating surface area, SABMP (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

5,064 *25,457
*Combined

footprint

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) Vretention = Item 8 * [Item7 +

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

- -

15 Underground Retention Volume (ft3) Volume determined using

manufacturer’s specifications and calculations

31,673 49,458

16 Total Retention Volume from LID Infiltration BMPs:  81,131 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

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

18 Is full LID DCV retained on-site (DA-1) with combination of hydrologic source control and LID retention and infiltration BMPs?  Yes

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.



Adam Shafiq
Text Box
CMP-1 INF. CHAMBER SYSTEM



Adam Shafiq
Text Box
CMP-3 INF. CHAMBER SYSTEM

Adam Shafiq
Rectangle



Adam Shafiq
Text Box
CMP-5 THROUGH 10  INF. CHAMBER SYSTEM



Adam Shafiq
Text Box
CMP-17 INF./DET. CHAMBER SYSTEM
(BOTTOM 1.6' FOR INF & 7.9' FOR DETENTION)


Adam Shafiq
Rectangle



Adam Shafiq
Text Box
CMP-18 INF./DET. CHAMBER SYSTEM
(BOTTOM 1.6' FOR INF & 7.9' FOR DETENTION)


Adam Shafiq
Rectangle



Adam Shafiq
Text Box
CMP-19 INF./DET. CHAMBER SYSTEM
(BOTTOM 1.6' FOR INF & 7.9' FOR DETENTION)


Adam Shafiq
Rectangle



APN: 0243-142-01
Water Quality Management Plan (WQMP)

4-28

Form 4.3-3  Infiltration LID BMP - Underground BMPs (DA 2)
1 Remaining LID DCV not met by site design HSC BMP (ft3):  80,125  ft3 From DA-2  Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30

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

DA-2 (DMA2)
1-Contech CMP-2

DA-2 (DMA4)
10-Contech CMP-
4,11,12,13,14,15,16,20,21,22

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

5.95

5.95`

3 Infiltration safety factor  See TGD Section 5.4.2 and Appendix D 3.4 3.4

4 Design percolation rate (in/hr) Pdesign = Item 2 / Item 3 1.75 1.75

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

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

for WQMP for BMP design details

7.0 7.0

7 Ponding Depth (ft) dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 7.0 7.0

8 Infiltrating surface area, SABMP (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

4,640
*25,457

*Combined
footprint

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) Vretention = Item 8 * [Item7 +

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

- -

15 Underground Retention Volume (ft3) Volume determined using

manufacturer’s specifications and calculations

23,726 60,310

16 Total Retention Volume from LID Infiltration BMPs:  84,036 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

17  Fraction of DCV achieved with infiltration BMP: 105% Retention% = Item 16 / Form 4.2-1 Item 7

18 Is full LID DCV retained on-site (DA-1) with combination of hydrologic source control and LID retention and infiltration BMPs?  Yes

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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LID DCV retained onsite with Infiltration BMPs (20-Contech Chamber System, CMP-

1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22) from DA-1 & DA-2 combined: 165,167 CF which exceed

the design capture volume (DCV) of 160,251 CF from the entire site



Adam Shafiq
Typewriter
3

Adam Shafiq
Typewriter
1

Adam Shafiq
Typewriter
1

Adam Shafiq
Typewriter
1

Adam Shafiq
Typewriter
0.75

Adam Shafiq
Typewriter
0.25

Adam Shafiq
Typewriter
0.25

Adam Shafiq
Typewriter
0.25

Adam Shafiq
Typewriter
1.50

Adam Shafiq
Typewriter
3

Adam Shafiq
Typewriter
2

Adam Shafiq
Typewriter
3

Adam Shafiq
Typewriter
1

Adam Shafiq
Typewriter
0.75

Adam Shafiq
Typewriter
0.50

Adam Shafiq
Typewriter
0.75

Adam Shafiq
Typewriter
0.25

Adam Shafiq
Typewriter
2.25

Adam Shafiq
Typewriter
3.4

Adam Shafiq
Typewriter
5.95

Adam Shafiq
Typewriter
1.75

Adam Shafiq
Typewriter
/

Adam Shafiq
Text Box
 Inf. Rate : 6.36 in/hr (Min of the two tested pits from Infiltration Test Report) 

Design Inf Rate: 6.36/3.75 = 1.70"/hr



Adam Shafiq
Callout
avg 12.97"/hr





APN: 0243-142-01
Water Quality Management Plan (WQMP)

4-30

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

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

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

2 Describe cistern or runoff detention facility

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

cistern

4 Landscaped area planned for use of harvested stormwater

(ft2)

5 Average wet season daily irrigation demand (in/day)
Use local values, typical ~ 0.1 in/day

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

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

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

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:

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

 Use Form 4.3-7 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed wetlands);

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

Form 4.3-5 Not Applicable. The Site is using Infiltration BMPs for the full DCV mitigation.

Form 4.3-5 Selection and Evaluation of Biotreatment BMP
1 Remaining LID DCV not met by site design HSC,

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

List pollutants of concern Copy from Form 2.3-1.
None

2 Biotreatment BMP Selected
(Select biotreatment BMP(s)
necessary to ensure all pollutants of
concern are addressed through Unit
Operations and Processes, described
in Table 5-5 of the TGD for WQMP)

Volume-based biotreatment
Use Forms 4.3-6 and 4.3-7 to compute treated volume

Flow-based biotreatment
Use Form 4.3-8 to compute treated volume

 Bioretention with underdrain
 Planter box with underdrain
 Constructed wetlands
Wet extended detention
 Dry extended detention

 Vegetated swale
Vegetated filter strip
 Proprietary biotreatment

3 Volume biotreated in volume based

biotreatment BMP (ft3): Form 4.3-
6 Item 15 + Form 4.3-7 Item 13

4 Compute remaining LID DCV with

implementation of volume based biotreatment
BMP (ft3): Item 1 – Item 3

5 Remaining fraction of LID DCV for

sizing flow based biotreatment BMP:
     % Item 4  / Item 1

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

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

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

TGD for WQMP for the proposed category of development: If maximized on-site retention BMPs is feasible for partial capture,
then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the prescribed
minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP.
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Form 4.3-6 Volume Based Biotreatment–
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) Pdesign = Item 2 /

Item 3

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

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

for reference to BMP design details

7 Ponding Depth (ft) dBMP = Minimum of (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

11 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 (ft3) Vbiotreated = Item 8 * [(Item 7/2) + (Item 9

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

15 Total biotreated  volume from bioretention and/or planter box  with underdrains BMP:
Sum of Item 14 for all volume-based BMPs included in this form
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Form 4.3-7 Volume Based Biotreatment–
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 Basin 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 (ft2) Abottom = Item 2 * Item 3

5 Side slope (ft/ft)

6 Depth of storage (ft)

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

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

total storage is within ranges specified in BMP specific fact sheets, see
Table 5-6 of the TGD for WQMP for reference to BMP design details
V =Item 6 / 3 * [Item 4 + Item 7 + (Item 4 * Item 7)^0.5]

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

10 Outflow rate (cfs) QBMP = (Item 8forebay + Item 8basin) / (Item 9 * 3600)

11 Duration of design storm event (hrs)

12 Biotreated Volume (ft3)
Vbiotreated = (Item 8forebay + Item 8basin) +( Item 10 * Item 11 * 3600)

13 Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention :
(Sum of Item 12 for all BMP included in plan)
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Form 4.3-8 Flow Based Biotreatment

Biotreatment BMP Type
Vegetated swale, vegetated filter strip, or other comparable proprietary
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 TGD Table 5-5

2 Flow depth for water quality treatment (ft)
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

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

4 Manning's roughness coefficient

5 Bottom width (ft)
bw = (Form 4.3-5 Item 6 * Item 4) / (1.49 * Item 2^1.67 * Item 3^0.5)

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

7 Cross sectional area (ft2)
A = (Item 5 * Item 2) + (Item 6 * Item 2^2)

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

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

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

11 Water surface area at water quality flow depth (ft2)
SAtop = (Item 5 + (2 * Item 2 * Item 6)) * Item 10
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4.3.5 Conformance Summary
Complete Form 4.3-9 to demonstrate how on-site LID DCV is met with proposed site design hydrologic
source control, infiltration, harvest and use, and/or biotreatment BMP. The bottom line of the form is used
to describe the basis for infeasibility determination for on-site LID BMP to achieve full LID DCV, and provides
methods for computing remaining volume to be addressed in an alternative compliance plan. If the project
has more than one outlet, then complete additional versions of this form for each outlet.

Form 4.3-9 Conformance Summary and Alternative
Compliance Volume Estimate (DA 1, DA2)

1 Total LID DCV for the Project DA-1 & DA2 (ft3): 160,251  ft3 Copy Item 7 in Form 4.2-1

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

3 On-site retention with LID infiltration BMP (ft3): 165,167 ft3  Copy Item 16 in Form 4.3-3

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

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

6 Flow capacity provided by flow based biotreatment BMP (cfs):  0 ft3  Copy Item 6 in Form 4.3-5

7 LID BMP performance criteria are achieved if answer to any of the following is “Yes”:
 Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP:   Yes   No

If yes, sum of Items 2, 3, and 4 is greater than Item 1
 Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that

address all pollutants of concern for the remaining LID DCV:  Yes  No
If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form
4.3--5 Item 6 and Items 2, 3 and 4 are maximized

 On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all
pollutants of concern for full LID DCV:  Yes   No
If yes, Form 4.3-1 Items 7 and 8 were both checked yes

8 If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative
compliance plan. Check box that describes the scenario which caused the need for alternative compliance:

 Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV
capture:
Checked yes for Form 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits
and calculate volume for alternative compliance,  Valt = (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 , N/A
1 Volume reduction needed for HCOC
performance criteria (ft3):
(Form 4.2-2 Item 4 * 0.95) – Form 4.2-2 Item 1

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

3 Remaining volume for HCOC
volume capture (ft3): Item 1 – Item 2

4 Volume capture provided by incorporating additional on-site or off-site retention BMPs
(ft3): Existing downstream BMP may be used to demonstrate additional volume capture (if so,
attach to this WQMP a hydrologic analysis showing how the additional volume would be retained
during a 2-yr storm event for the regional watershed)

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

6 Is Form 4.2-2 Item 11 less than or equal to 5%:   Yes   No
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:

 Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site or
off-site retention BMP BMP upstream of a waterbody segment with a potential HCOC may be used to demonstrate increased
time of concentration through hydrograph attenuation (if so, show that the hydraulic residence time provided in BMP for a 2-year
storm event is equal or greater than the addition time of concentration requirement in Form 4.2-4 Item 15)

 Increase time of concentration by preserving pre-developed flow path and/or increase travel time by reducing slope and
increasing cross-sectional area and roughness for proposed on-site conveyance facilities

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

7 Form 4.2-2 Item 12 less than or equal to 5%:   Yes   No
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:

 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:

 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;

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

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

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

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

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

BMP Reponsible Party(s)
Inspection/ Maintenance

Activities Required
Minimum Frequency

of Activities

Contech
Infiltration/Reten
tion Chamber
System (CMP-1
through CMP-22)

Education of
Property
Owners,

Tenants and
Occupants on
Stormwater
BMPs (N1)

Landscape
maintenance
(N3)

    BMP
maintenance
(N4)

Litter debris
control program

(N11)

Diversified  Pacific
Communities

Diversified  Pacific
Communities

Diversified  Pacific
Communities

Diversified  Pacific
Communities

Diversified  Pacific
Communities

Inspect Contech Chambers through the manhole to
determine the depth of sediment. Follow local and OSHA
rules for a confined space entry. JetVac maintenenace is
recommended if sediment accumulation depth exceed 3”

Practical education materials will be provided to property
owners covering various water quality issues that will need
to be addressed on their specific site. These materials will
include general good house keeping practices that
contribute to the protection of storm water quality and
BMP’s that eliminate or reduce pollution during property
improvements.

Landscape planning is implemented to reduce
groundwater and storm water contamination. This will be
accomplished through an infiltration basin, and landscape
areas.

See BMP fact sheets and Table 5-1 details hereon

Litter debris control program may be developed by City of
Upland

Immidiately after
construction

Thereafter Bi-annual
inspection

Ongoing

Monthly

Ongoing with every
visit

Ongoing with every
visit



APN: 0243-142-01
Water Quality Management Plan (WQMP)

5-2

Employee
training (N12)

Catch
basin/Grate

Inlet inspection
program (N14)

Provide storm
drain system

stencilling and
signage (S1)

Use efficient
irrigation
systems &
landscape
design, water
conservation,
smart
controllers, and
source control
(S4

Finish grade of
landscaped
areas at a
minimum of 1-2
inches below
top of curb,
sidewalk, or
pavement (S5)

Street Sweeping
/Vacuuming

(N15)

Diversified  Pacific
Communities

Diversified  Pacific
Communities

Diversified  Pacific
Communities

Diversified  Pacific
Communities

Diversified  Pacific
Communities

Diversified  Pacific
Communities

Employee training may be developed by the owner/HOA

Catch basins/Grate Inlets will be inspected a minimum of
once every three months during the dry season and a
minimum of once every week or at each rain event during
the rainy season.

Signs will be placed above storm drain inlets to warn the
public of prohibitions against waste disposal

Rain sensors will be incorporated into the onsite sprinkler
system so that no unnecessary watering of landscaped
areas occurs after storm events.

New landscaped areas will be constructed at a minimum
of 1 inch below existing paved areas

Street sweeping and Vaccuming

As stated

Place at grate
installation and
inspect once a year

Inspect once a year

Once a year or
according to

Manufacturer
Manuals

Once a year

Bi-Monthly
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Section 6 WQMP Attachments

6.1. Site Plan and Drainage Plan
Include a site plan and drainage plan sheet set containing the following minimum information:

6.2 Electronic Data Submittal
Minimum requirements include submittal of PDF exhibits in addition to hard copies. Format must not
require specialized software to open. If the local jurisdiction requires specialized electronic document
formats (as described in their local Local Implementation Plan), this section will describe the contents
(e.g., layering, nomenclature, geo-referencing, etc.) of these documents so that they may be interpreted
efficiently and accurately.

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

6.4 Other Supporting Documentation
 BMP Educational Materials
 Activity Restriction – C, C&R’s & Lease Agreements

 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
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Section 6
WQMP Certification

6.1 Certification

“This Water Quality Management Plan has been prepared for Spiegel Development, Inc. by
Allard Engineering.  It is intended to comply with the requirements of the City of Fontana
requiring the preparation of a Water Quality Management Plan (WQMP).  The undersigned is
aware that Best Management Practices (BMPs) are enforceable pursuant to the City’s Water
Quality Ordinance No. 3587. 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 Stormwater 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.”

Spiegel Development, Inc.

By: ________________________                    Date: ________________________

Name:

Its: Diversified Pacific Communities

Applicant’s Telephone Number: (909) 481-1150
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Certifications

I certify under penalty of law that this document and all the attachments were prepared under my direction
or supervision in accordance with a system designed to assure that qualified personnel properly gather
and evaluate the information submitted. Based on my inquiry of the person or persons who manage the
system or those persons directly responsible for gathering the information, the information submitted is to
the best of my knowledge and belief, true, accurate and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and imprisonment for knowing
violations

Developer’s Project Engineer Signature

____________________________________ _________________
Signature Date

I/we certify that I/we am/are the legal owner of the project and hereby accept the responsibility for the
implementation of the provisions of the SWQMP as long as I/we retain ownership of this property and that
upon the sale of this land, I/we will deliver this plan to the future owner and inform him of the requirement
to implement the plan.

Owner(s) Signature

Spiegel Development, Inc.

By: ________________________                    Date: ________________________

Name:

Its: Diversified Pacific Communities

Applicant’s Telephone Number: (909) 481-1150

For the use by City of Fontana

Environmental Section Approval of SWQMP

I, and /or personnel acting under my direction and supervision, have reviewed this SWQMP and find that
it meets the requirements set forth in the City of Fontana’s Storm Water Ordinance.

Acceptance or approval of this Storm Water Quality Management Plan in no way precludes the authority
of this agency to require modification to the plan as conditions warrant nor does this agency take
responsibility for performance of BMP’s provided for in the plan.

_______________________________ _______________________
Signature Date of SWQMP approval
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ENGINEERS   +   GEOLOGISTS   +   ENVIRONMENTAL   SCIENTISTS 

 

 
Offices Strategically Positioned Throughout Southern California 
RIVERSIDE COUNTY OFFICE 
40880 County Center Drive, Suite M, Temecula, CA 92591 
T: 951.600.9271   F: 951.719.1499 
For more information visit us online at www.petra-inc.com 

 
 
 August 16, 2023 
 J.N. 23-202 
 
 
FONTANA INVESTMENT 2023, LLC 

10621 Civic Center Drive 
Rancho Cucamonga, California 91730 
 
Attention: Mr. Nolan Leggio 
 
Subject: Preliminary Geotechnical Evaluation: District Property 1, 28.7 Acres on Knox Avenue 

North of Walnut Street and South of S. Highland Avenue, City of Fontana, San 

Bernardino County, California 

 
Dear Mr. Leggio: 
 
Petra Geosciences, Inc. (Petra) is submitting herewith our preliminary geotechnical evaluation report for 

the proposed development of mostly undeveloped land on Knox Avenue, between S. Highland Avenue and 

Walnut Street, in the city of Fontana, San Bernardino County, California. This work was performed in 

general accordance with the scope of work outlined in our Proposal No. 23-202P, dated May 11, 2023. This 

report presents the results of our field exploration, infiltration evaluation, the requirements of the 2022 

California Building Code (CBC) and our engineering judgment, opinions, conclusions, and 

recommendations pertaining to geotechnical design aspects for the proposed development. 

 
It has been a pleasure to be of service to you on this project. Should you have questions regarding the 

contents of this report or should you require additional information, please contact this office. 

 
Respectfully submitted, 
 
PETRA GEOSCIENCES, INC.  

 
 
 
    
 
Edward Lump, CEG  Grayson R. Walker, GE 
Associate Geologist  Principal Engineer 
 
 

http://www.petra-inc.com/
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PRELIMINARY GEOTECHNICAL EVALUATION 

DISTRICT PROPERTY 1, 28.7 ACRES ON KNOX AVENUE 

NORTH OF WALNUT STREET AND SOUTH OF W. HIGHLAND AVENUE 

CITY OF FONTANA, SAN BERNARDINO COUNTY, CALIFORNIA 
 
 

INTRODUCTION 

 
Petra Geosciences, Inc. (Petra) is presenting herein the results of our updated geotechnical evaluation for 

the subject 28.7-acre site, which is mostly undeveloped property. Our geotechnical evaluation included a 

review of regional geological maps published by the California Geological Survey (CGS) and other sources 

that encompass the site, including review of limited historic aerial photos and online imagery (Google Earth 

Imagery, 1994-2022) in the vicinity of the project site. The scope of work included the excavation of 11 

exploratory test pits and 1 infiltration test pit within the subject property. 

 
PURPOSE AND SCOPE OF SERVICES 

 
The purposes of this phase of evaluation were to obtain information on the subsurface geologic and soil 

conditions within the project area, assess a preliminary infiltration rate in anticipated basin location, 

evaluate the field and laboratory data, and provide conclusions and recommendations for design and 

construction of the proposed building and other site improvements, as influenced by the subsurface 

conditions.  

 
The scope of our evaluation consisted of the following: 

 
• Reconnaissance of the site to evaluate existing conditions. 

• Review of available published and unpublished data and maps concerning geologic and soil 
conditions within and adjacent to the site which could have an impact on the proposed 
improvements. 

• Excavation of 11 exploratory test pits, utilizing a rubber tire backhoe, to evaluate the stratigraphy 
of the subsurface soils and collect representative bulk samples for laboratory testing. 

• Excavate 1 percolation test pit, utilizing a rubber-tired backhoe, to measure infiltration rates. 

• Log and visually classify soil materials encountered in the borings in accordance with the Unified 
Soil Classification System. 

• Conduct laboratory testing of representative samples (bulk) obtained from the test pits to determine 
their engineering properties. 

• Perform engineering and geologic analysis of the data with respect to the proposed improvements. 

• Preparation of this report, including pertinent figures and appendices, presenting the results of our 
evaluation and recommendations for the proposed improvements in general conformance with the 
requirements of the 2022 California Building Code (CBC), as well as in accordance with applicable 
local jurisdictional requirements. 
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SITE LOCATION AND DESCRIPTION 

 
The subject property is a mostly vacant site located on both sides of Knox Avenue, between S. Highland 

Avenue on the north and Walnut Street on the south, in the city of Fontana, San Bernardino County, 

California. The site is bounded by vacant and residential land to the north with S. Highland Avenue beyond; 

residential tract development to the east; Walnut Street to the south; and residential tract development to 

the west. At this time, Knox Avenue is asphalt paved south of S. Highland Avenue for a distance of 

approximately 650 feet to provide access to three occupied residences, which are not a part of the subject 

property. Wooden poles and overhead lines are located along the east side of Knox Avenue. The poles and 

lines step over to the east portion of the property near the pavement end of Knox Avenue and continue 

south to Walnut Street. Concrete slabs, concrete rubble, and a fenced mobile classroom trailer were 

observed in the northern portion of the subject property. A site location map is included as Figure 1. 

 
The subject site is comprised of 32 contiguous parcels encompassing approximately 28.7 acres. Vegetation 

consists predominantly of uniform native grasses and weeds. Trees are scattered in the northeast portion of 

the subject site. Dirt roads exist along the northeast and east edges of the subject property. An earthen berm 

has been placed at the south end of pavement to Knox Avenue; however, remnants of a dirt road continue 

south to Walnut Street. Chain-link fencing bounds the subject site on the south, with a sidewalk beyond 

along Walnut Street. A concrete block wall bounds the property on the west. Assorted fences/walls bound 

the subject site on the east. No fencing exists along S. Highland Avenue. A plan showing recent surface 

conditions of the subject site is included as Figure 2. 

 
Historic Land Use 

 
Information obtained during the concurrent Phase I Environmental Site Assessment indicated that the 

subject property appeared to have been mostly undeveloped land with native vegetation from at least 1938 

to the present. One or two buildings were noted in an aerial photograph within the northeastern portion of 

the subject site from at least 1949. The number increased to four by 1953. Two runways associated with 

Gilfillan Airport were observed directly west of the subject property also in 1953. The land surrounding the 

subject property was either undeveloped, residential or (to a lesser extent) agricultural. Five (or possibly 6) 

buildings were observed in the northeast corner of the subject site by 1959. One residence was also noted 

onsite in 1959, on the west side of Knox Avenue near the north central property boundary. The north runway 

of the adjacent airport was marked an “X” and “CLOSED” in 1959. In 1966, there appeared to be three 

buildings in the northeast area of the subject site, and one along Knox Avenue. In 1985, the south portion 

of the subject property was cleared of vegetation and contained what appeared to be stockpiled material 

(soils or vegetation). The area may have also been mass graded. The onsite residence on Knox Avenue 
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appears to have had a swimming pool in 1985. Also in 1985, both runways west of the subject site were 

labeled with an “X” (i.e., closed). 

 
Sometime between 1994 and 2002, the airport was replaced by a residential housing tract west of the subject 

site. By 2002 or 2005, the swimming pool appeared to be backfilled with soil. In 2002, only one building 

was observed in the northwest corner of the subject site and one building onsite along Knox Avenue. By 

2009, buildings were removed from the subject property and only concrete slabs were visible. From 2012 

through 2023, no significant changes were observed within the subject property limits. 

 
PROPOSED DEVELOPMENT 

 
As of the date of this report, we are not aware of a conceptual plan for the subject property; however, we 

anticipate residential development. Overall, the subject property is level, gently sloping to the south. Based 

upon information provided on Google Earth, existing elevations ranged from approximately 1,430 feet 

above mean sea level (msl) near the southwest corner of the subject site to 1,470 feet above msl near the 

north boundary of the subject property. Proposed elevations are not know at this time. 

 
It is expected that the residential buildings will be of wood-frame construction supported on conventional 

slab-on-ground foundations. Appurtenant structures will likely include paved access streets and driveways, 

concrete patio-type slabs and walkways, masonry block walls, surface and subsurface drainage control 

devices, landscaped areas, and above- and below-ground utilities  Given the relatively level topography 

within the proposed development, earthwork within the site is generally expected to entail minor cuts and 

fills up to approximately 5 feet, except for water quality basins. It should be noted, however, that the 

ultimate amount of new fill required throughout the project will be greater due to the required remedial 

grading (i.e., removal and re-compaction of existing unsuitable surficial soils). 

 
Literature Review 

 
It is our understanding that geotechnical reports pertaining to the subject property do not exist. Petra  

researched and reviewed available published and unpublished geologic data pertaining to regional geology, 

faulting, and geologic hazards that may affect the site. The results of this review are discussed under the 

Findings and Conclusions sections presented in this report. 

 
Subsurface Exploration 

 
A subsurface exploration program was performed under the direction of an engineering geologist from 

Petra on July 28, 2023. The exploration involved the excavation of 11 exploratory test pits (TP-1 through 
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TP-11) to a maximum depth of approximately 10 feet below existing grade (bgs). Earth materials 

encountered within the exploratory test pits were classified and logged by a geologist in accordance with 

the visual-manual procedures of the Unified Soil Classification System. Disturbed bulk samples of soil 

materials were collected for classification, laboratory testing and engineering analyses. The approximate 

locations of the exploratory borings are shown on Figure 2 (Field Exploration Map). The test pit logs are 

presented in Appendix A. 

 
Laboratory Testing 

 
Maximum dry density and optimum moisture content, expansion index, and corrosion suite (sulfate content, 

chloride content, pH/resistivity) for selected samples of onsite soils materials was conducted. A description 

of laboratory test methods and summaries of the laboratory test data are presented in Appendix B. 

 
FINDINGS 

 
Regional Geologic Setting 

 
Geologically, the site lies within the northern portion of the Peninsular Ranges Geomorphic Province (CGS, 

2002). The Peninsular Range Province extends from the tip of Baja California north to the Transverse 

Ranges Geomorphic Province and is characterized by northwest trending mountain ranges separated by 

subparallel fault zones. The San Bernardino Mountains, located on the north side of the valley, provides 

the boundary between the Peninsula Range Province and the Transverse Ranges Province. In general, the 

province is underlain primarily of plutonic rock of the Southern California Batholith. These rocks formed 

from the cooling of molten magma deep within the earth's crust. Intense heat associated with the plutonic 

magma metamorphosed the ancient sedimentary rocks into which the plutons intruded. The Peninsular 

Range Geomorphic Province is generally characterized by alluviated basins and elevated erosion surfaces. 

 
More specifically, the subject site is mapped as Holocene-age Young alluvial fan deposits consisting 

unconsolidated to moderately consolidated, coarse-grained sand and bouldery fan deposits (Morton and 

Matti, 2001). A portion of this regional geologic map exhibiting the subject property location is provided 

below as Figure A. The site does not lie within an Alquist-Priolo Earthquake Fault Zone (Bryant and Hart, 

2007; CGS, 2023). 

 
Local Geology and Subsurface Soil Conditions 

 
Earth units encountered onsite consisted of topsoil and alluvial deposits. The site is covered by a ½-  to 2-

foot layer of topsoil overlying young alluvium, which generally consists of loose, dry, silty sands with 

minor gravel in the upper ½ to 3 feet. Below this depth native alluvial soils were found to consist 
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predominately of brown-yellow, brown-gray and brown, dry to moist, loose to medium dense, fine- to 

coarse-grained gravelly sands with 10 to 55 percent gravel and cobbles on the order of 8 to 12 inches in 

size. Minor small boulders were locally encountered. Within the southern portion of the subject site, 

concentrations of cobbles and boulders decreased substantially. While the deeper alluvium was generally 

observed to be medium to very dense, zones of low density and/or porous soils were observed within the 

upper 4 to 5 feet in test pits. Logs of exploratory test pits are presented in Appendix A. Test pit locations 

are presented on the Test Pit Location Map (Figure 2). 

 

 

 
Figure A – Regional Geologic Map (Morton and Matti, 2001). 

 
Surface Water 

 
No indication of surface water was observed on the property or in close proximity at the time of our site 

field exploration. 
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The west parcel of subject property is situated within Flood Insurance Rate Map (FIRMette) 06071C7915H, 

and the east parcel is located in FIRMette 06071C7920H. Both parcels are mapped within Zone X, defined 

as an area defined as areas of 0.2 percent annual chance flood; areas of 1 percent annual chance flood with 

average depths of less than 1 foot or within drainage areas less than 1 square mile; and areas protected by 

levees from 1 percent annual chance flood. Figure B below depicts the Flood Insurance Rate Map (FIRM) 

for the subject site and vicinity. The FIRMette map (Map Revised August 28, 2008) is provided in 

Appendix B. 

 
Figure B – General Flood Insurance Map (FEMA, 2023) 

 
Groundwater 

 
No groundwater was encountered in any of our test pits to a maximum depth of 10 feet below the ground 

surface. The site is located within the Upper Santa Ana Valley – Chino Groundwater Basin, 8-002.01 

(California Department of Water Resources [CDWR, 2023], Water Data Library). Groundwater depth 

varies within the subject property area and, though flow direction beneath the subject site is unknown, it is 

believed to be toward the south. No groundwater wells were listed on the property (CDWR, 2023). 
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One well (local ID: CHINO-1200219) is mapped approximately 1.5 miles east-southeast of the subject 

property. Groundwater depths reported from 641 feet below the ground surface (bgs) in April 1993 to 653 

feet bgs in March 2012 to 711 feet bgs in September 2022. Groundwater is not expected to affect 

development of the subject property. 

 
Faulting 

 
Based on our review of the referenced geologic maps and literature, no active faults are known to project 

through the property. Furthermore, the site does not lie within the boundaries of an “Earthquake Fault Zone” 

as defined by the State of California in the Alquist-Priolo Earthquake Fault Zoning Act (CGS, 2018). The 

Alquist-Priolo Earthquake Fault Zoning Act (AP Act) defines an active fault as one that “has had surface 

displacement within Holocene time (about the last 11,000 years).”  The main objective of the AP Act is to 

prevent the construction of dwellings on top of active faults that could displace the ground surface resulting 

in loss of life and property. 

 
However, it should be noted that according to the USGS Unified Hazard Tool website, the 2010 CGS Fault 

Activity Map of California, and the CGS Earthquake Hazard Zones (EQZapp) interactive map (CGS, 2023), 

the Lytle Creek Connector of the San Jacinto Fault zone, located approximately 3.5 miles (5.59 kilometers) 

east of the site, would probably generate the most severe site ground motions and, therefore, is the majority 

contributor to the deterministic minimum component of the ground motion models. The subject site is 

located at less than 5 miles (8 km) from the surface projection of this fault system, which is capable of 

producing a magnitude 7 or larger events with a slip rate along the fault greater than 0.04 inch per year. As 

such, the site should be considered as a Near-Fault Site in accordance with ASCE 7-16, Section 11.4.1. 

 
Seismic Design Parameters 

 
Earthquake loads on earthen structures and buildings are a function of ground acceleration which may be 

determined from the site-specific ground motion analysis. Alternatively, a design response spectrum can be 

developed for certain sites based on the code guidelines. To provide the design team with the parameters 

necessary to construct the design acceleration response spectrum for this project, we used two computer 

applications. Specifically, the first computer application, which was jointly developed by the Structural 

Engineering Association of California (SEAOC) and California’s Office of Statewide Health Planning and 

Development (OSHPD), the SEAOC/OSHPD Seismic Design Maps Tool website, https://seismicmaps.org, 

is used to calculate the ground motion parameters. The second computer application, the United Stated 

Geological Survey (USGS) Unified Hazard Tool website, https://earthquake.usgs.gov/hazards/interactive/, 

is used to estimate the earthquake magnitude and the distance to surface projection of the fault. 

https://seismicmaps.org/
https://earthquake.usgs.gov/hazards/interactive/
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To run the above computer applications, site latitude and longitude, seismic risk category and knowledge 

of site class are required. The site class definition depends on the direct measurement and the ASCE 7-16 

recommended procedure for calculating average small-strain shear wave velocity, Vs30, within the upper 30 

meters (approximately 100 feet) of site soils. 

 
A seismic risk category of II was assigned to the proposed buildings in accordance with 2022 CBC, Table 

1604.5. No shear wave velocity measurement was performed at the site, however, the subsurface materials 

at the site appear to exhibit the characteristics of stiff soils condition for Site Class D designation. Therefore, 

an average shear wave velocity of 850 feet per second (259 meters per second) for the upper 100 feet was 

assigned to the site based on engineering judgment and geophysical experience. As such, in accordance 

with ASCE 7-16, Table 20.3-1, Site Class D (D- Default as per SEAOC/OSHPD software) has been 

assigned to the subject site. 

 
The following table, Table 1, provides parameters required to construct the Seismic Response Coefficient 

– Natural Period, Cs – T, curve based on ASCE 7-16, Article 12.8 guidelines. A printout of the computer 

output is attached in Appendix C. 

 
 
 
 
 
 
 
 
 
 
 

~Remainder of Page Intentionally Left Blank~ 
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TABLE 1 

Seismic Design Parameters 

Ground Motion Parameters Specific Reference 
Parameter 

Value 
Unit 

Site Latitude (North)  - 34.1317 ° 
Site Longitude (West)  - -117. 4618 ° 
Site Class Definition Section 1613.2.2 (1), Chapter 20 (2) D-Default (4) - 

Assumed Seismic Risk Category Table 1604.5 (1) II - 
Mw - Earthquake Magnitude  USGS Unified Hazard Tool (3)  7.98 (3) - 

R – Distance to Surface Projection of Fault  USGS Unified Hazard Tool (3) 5.59 (3) km 
Ss - Mapped Spectral Response Acceleration  

Short Period (0.2 second) Figure 1613.2.1(1) (1) 2.149 (4) g 

S1 - Mapped Spectral Response Acceleration  
Long Period (1.0 second) Figure 1613.2.1(3) (1) 0.717 (4) g 

Fa – Short Period (0.2 second) Site Coefficient  Table 1613.2.3(1) (1) 1.2 (4) - 
Fv – Long Period (1.0 second) Site Coefficient  Table 1613.2.3(2) (1) Null (4) - 

SMS – MCER Spectral Response Acceleration Parameter 
Adjusted for Site Class Effect (0.2 second) Equation 16-20 (1) 2.579 (4) g 

SM1 - MCER Spectral Response Acceleration Parameter 
Adjusted for Site Class Effect (1.0 second) Equation 16-21 (1) Null (4) g 

SDS - Design Spectral Response Acceleration at 0.2-s  Equation 16-22 (1) 1.719 (4) g 
SD1 - Design Spectral Response Acceleration at 1-s  Equation 16-23 (1) Null (4) g 

Domain of Constant 
Acceleration 

Ts = SD1/ SDS  Section 11.4.6 (2) Null s 
To = 0.2 SD1/ SDS

 Section 11.4.6 (2) Null s 
TL - Long Period Transition Period  Figure 22-14 (2) 12 (4) s 
PGA - Peak Ground Acceleration 

 Maximum Considered Earthquake Geometric Mean, MCEG (*) Figure 22-9 (2) 0.898 g 

FPGA - Site Coefficient Adjusted for Site Class Effect 
(2) Table 11.8-1 (2) 1.2 (4) - 

PGAM –Peak Ground Acceleration (2)  
Adjusted for Site Class Effect Equation 11.8-1 (2) 1.077 (4) g 

Design PGA ≈ (⅔ PGAM) - Slope Stability (†)  Similar to Eqs. 16-22 & 16-23 (2) 0.718 g 
Design PGA ≈ (0.4 SDS) – Short Retaining Walls 

(‡) Equation 11.4-5 (2) 0.688 g 
CRS - Short Period Risk Coefficient  Figure 22-18A (2) 0.918 (4) - 
CR1 - Long Period Risk Coefficient  Figure 22-19A (2) 0.895 (4) - 
SDC - Seismic Design Category (§)  Section 1613.2.5 (1) Null (4) - 

References: 
(1)  California Building Code (CBC), 2022, California Code of Regulations, Title 24, Part 2, Volume I and II. 
(2) American Society of Civil Engineers/Structural Engineering Institute (ASCE/SEI), 2016, Minimum Design Loads and Associated Criteria 

for Buildings and Other Structures, Standards 7-16.  
(3) USGS Unified Hazard Tool - https://earthquake.usgs.gov/hazards/interactive/ [Dynamic: Conterminous U.S. 2014 (update) (v4.2.0)] 
(4) SEAOC/OSHPD Seismic Design Map Application – https://seismicmaps.org [Reference: ASCE 7-16] 
Related References:  
    Federal Emergency Management Agency (FEMA), 2015, NEHRP (National Earthquake Hazards Reduction Program) 
    Recommended Seismic Provision for New Building and Other Structures (FEMA P-1050). 
Notes: 
*   PGA Calculated at the MCE return period of 2475 years (2 percent chance of exceedance in 50 years). 
†   PGA Calculated at the Design Level of ⅔ of MCE; approximately equivalent to a return period of 475 years (10 percent chance of exceedance 

in 50 years). 
‡   PGA Calculated for short, stubby retaining walls with an infinitesimal (zero) fundamental period. 
§   The designation provided herein may be superseded by the structural engineer in accordance with Section 1613.2.5.1, if applicable. 

https://earthquake.usgs.gov/hazards/interactive/
https://seismicmaps.org/
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Discussion 

 
General 

Owing to the characteristics of the subsurface soils, as defined by Site Class D-Default designation, and 

proximity of the site to the sources of major ground shaking, the site is expected to experience strong ground 

shaking during its anticipated life span. Under these circumstances, where the code-specified design 

response spectrum may not adequately characterize site response, the 2022 CBC typically requires a site-

specific seismic response analysis to be performed. This requirement is signified/identified by the “null” 

values that are output using SEAOC/OSHPD software in determination of short period, but mostly, in 

determination of long period seismic parameters, see Table 1. 

 
For conditions where a “null” value is reported for the site, a variety of analytical design approaches are 

permitted by 2022 CBC and ASCE 7-16 (see Table 12.6-1)in lieu of a site-specific seismic hazard analysis. 

For any specific site, these alternative design approaches, which include Equivalent Lateral Force (ELF) 

procedure, Modal Response Spectrum Analysis (MRSA) procedure, Linear Response History Analysis 

(LRHA) procedure and Simplified Design procedure, among other methods, are expected to provide results 

that may or may not be more economical than those that are obtained if a site-specific seismic hazards 

analysis is performed. These design approaches and their limitations should be evaluated by the project 

structural engineer. 

 
Seismic Design Category 

Please note that the Seismic Design Category, SDC, is also designated as “null” in Table 1. For condition 

where the mapped spectral response acceleration parameter at 1 – second period, S1, is less than 0.75, the 

2022 CBC, Section 1613.2.5.1 allows that seismic design category to be determined from Table 1613.2.5(1) 

alone provided that all 4 requirements concerning fundamental period of structure, story drift, seismic 

response coefficient, and relative rigidity of the diaphragms are met. For this condition, Site Coefficient Fv, 

should be taken from Table 1613.2.3(2) for Site Class D, only for calculation of Ts. 

 
Our interpretation of ASCE 7-16 is that for conditions where one or more of these 4 conditions are not met, 

seismic design category should be assigned based on: 1) 2022 CBC, Table 1613.2.5(1), 2) structure’s risk 

category and 3) the value of SDS, at the discretion of the project structural engineer. 

 
Equivalent Lateral Force Method 

As stated herein, the subject site is considered to be within a Site Class D-Stiff Soil. Per ASCE 7-16 

Supplement 3, a site-specific ground motion hazard analysis is not required for structures on Site Class D-

Stiff Soil with S1 > 0.2 provided that the value of the parameter SM1 determined by Eq. (11.4-2) is increased 
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by 50 percent for all applications of SM1 and structural design is performed in accordance with Equivalent 

Lateral Force (ELF) procedure. 

 
CONCLUSIONS 

 
Site Suitability 

 
From a geotechnical engineering and engineering geologic point of view, the subject property is considered 

suitable for the proposed development provided the following conclusions and recommendations are 

incorporated into the design criteria and project specifications. 

 
Primary Geologic/Geotechnical Considerations 

 
Groundwater 

 
Groundwater was not encountered in any of our exploratory test pits, excavated to a maximum depth of 10 

feet below the ground surface. Data provided in a nearby well indicates groundwater is at depths exceeding 
500 feet bgs. Regional groundwater is not anticipated to affect the subject development. 
 
Fault Rupture 

 
The site is not located within a currently designated State of California Alquist-Priolo Earthquake Fault 

Zone (CGS, 2023), nor is it within a San Bernardino County Fault Zone (County of San Bernardino, 2010). 

In addition, no known active faults have been identified on the site. While fault rupture would most likely 

occur along previously established fault traces, fault rupture could occur at other locations. However, the 

potential for active fault rupture at the site is considered to be very low. 

 
Strong Ground Motions 

 
The site is located in a seismically active area of southern California and will likely be subjected to very 

strong seismically related ground shaking during the anticipated life span of the project. Structures within 

the site should therefore be designed and constructed to resist the effects of strong ground motion in 

accordance with the 2022 California Building Code (CBC) and the seismic parameters included in the 

recommendations section herein. 

 
Liquefaction, Landslides and Secondary Seismic Effects 

 
The proposed residential development is not mapped within a zone with an expected liquefaction 

susceptibility (County of San Bernardino, 2010). The site and immediate area exhibit level topography that 

is not prone to landsliding. Secondary effects of seismic activity normally considered as possible hazards 
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to a site include several types of ground failure. Such ground failures, which might occur as a consequence 

of severe ground shaking at the site, include ground subsidence, ground lurching and lateral spreading. The 

probability of occurrence of each type of ground failure depends on the severity of the earthquake, distance 

from faults, topography, subsoils, and groundwater conditions, in addition to other factors. 

 
Based on the site conditions, proposed grading, depth to groundwater exceeding 500 feet, and gentle 

topography across the site, landsliding, liquefaction, ground subsidence, ground lurching and lateral 

spreading are considered unlikely at the site. The potential for seismic flooding due to a tsunami or seiche 

is considered negligible. 

 
Compressible Soils 

 
The most significant geotechnical factor affecting the project site is the presence of near-surface 
compressible soils. Such native soils consist of surficial topsoil/colluvium/alluvium and are not considered 

suitable for support of fill or structural loads. Based on our subsurface assessment and laboratory test results, 

remedial removal depths on the order of 3 to 5 feet below existing grades are expected. Accordingly, these 

materials will require removal to competent alluvial deposit soils and replacement with properly compacted 

fill. 
 
Flooding 

 
The subject property is situated within Flood Insurance Rate Map (FIRMette) 06071C7915H. The subject 

property and vicinity are mapped within Zone X, defined as an area defined as areas of 0.2 percent annual 

chance flood; areas of 1 percent annual chance flood with average depths of less than 1 foot or within 

drainage areas less than 1 square mile; and areas protected by levees from 1 percent annual chance flood. 

Figure B above depicts the Flood Insurance Rate Map (FIRM) for the subject site and vicinity. 

 
EARTHWORK RECOMMENDATIONS 

 
Earthwork Criteria 

 
Earthwork should be performed in accordance with the Grading Code of the County of San Bernardino, in 

addition to the applicable provisions of the 2022 CBC. Grading should also be performed in accordance 

with the following site-specific recommendations prepared by Petra based on the proposed construction. 
 
Geotechnical Observations and Testing 

 
Prior to the start of earthwork, a meeting should be held at the site with the owner, contractor, and 

geotechnical consultant to discuss the work schedule and geotechnical aspects of the grading. Earthwork, 
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which in this instance will generally entail removal and re-compaction of the near surface soils, should be 

accomplished under full-time observation and testing of the geotechnical consultant. A representative of 

the project geotechnical consultant should be present onsite during all earthwork operations to document 

proper placement and compaction of fills, as well as to document compliance with the other 
recommendations presented herein. 
 
Clearing and Grubbing 

 
All existing weeds, grasses, brush, shrubs, trees, tree stumps and root balls, and similar vegetation existing 

within areas to be graded should be stripped and removed from the site. Clearing operations should also 

include the demolition and removal of all existing improvements (concrete slabs, concrete and asphalt 

rubble piles, scattered soil, concrete and rock piles, etc.), any remaining trash, debris, vegetation, and similar 

deleterious materials. A backfilled swimming pool was noted in aerial photographs in the vicinity of TP-

11. Additional effort to locate the former pool is recommended to verify the shell was removed in its 

entirety. Any cavities or excavations created upon removal of structures or existing trees (i.e., root ball) or 

any unknown subsurface structures (included buried pool, septic tanks and systems, storm drain pipes, and 

foundations), should be cleared of loose soil, shaped to provide access for backfilling and compaction 

equipment and then backfilled with properly compacted fill. Septic systems may be present in the concrete 

slabs area near TP-11 and TP-12, and the former residence near TP-7. A concrete headwall inlet and dual 

pipes were observed in the north central portion of the subject property (see Figure 2). Note that deleterious 

materials may be encountered within the site and may need to be removed by hand, i.e., root pickers, during 

the grading operations. 

 
The project geotechnical consultant should provide periodic observation and testing services during 

clearing and grubbing operations to document compliance with the above recommendations. In addition, 

should unusual or adverse soil conditions or buried structures be encountered during grading that are not 

described herein, these conditions should be brought to the immediate attention of the project geotechnical 

consultant for corrective recommendations. 

 
Excavation Characteristics 

 
The existing site soil is expected to be excavated with conventional earthmoving equipment. Although a 

limited number of oversize rocks (i.e., 12-inches in one dimension or greater) were encountered in our test 

pits, they are commonly associated with the native alluvial fan materials underlying the subject property 

and were observed in piles within the property. Overside rocks should be disposed of either offsite or 
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properly buried within the planned deeper fills in an approved engineered fashion, a minimum of 10 feet 

below finish pad grades. 

 
Ground Preparation - General 

 
Our field evaluation revealed that near-surface soils within the areas of proposed construction generally 

exhibit low to moderate in-place densities, contain some rootlets and other isolated organic material, and 

have been locally disturbed from previous onsite activities. This soil is subject to compression and 

settlement under the proposed fill surcharge and foundation loadings. As such, if these materials are left 

unmitigated and the condition may result in excessive differential settlement beneath the proposed 

structures, associated foundations, and/or associated appurtenant improvements. 

 
To create a uniform compacted fill mat below the proposed improvements and reduce the potential for 

distress due to excessive differential settlement, it is recommended that all near surface low-density native 

materials be removed to underlying competent alluvial materials and replaced as properly compacted fill 

materials. Based on our subsurface exploration and laboratory test results, remedial removal depths on the 

order of 3 to 5 feet below existing grades are expected, except where septic systems may be encountered. 

The horizontal limits of removal and re-compaction should extend to a minimum distance of 5 feet beyond 

the proposed improvements. 

 
It must be noted that the depths of remedial grading provided herein are estimates only and are based on 

conditions observed at the boring locations. Subsurface conditions can and usually do vary between points 

of exploration. For this reason, the actual removal depths will have to be determined on the basis of in-

grading observations and testing performed by a representative of the project geotechnical consultant. The 

Client, civil engineer, and project grading contractor should allow contingencies for additional earthwork 

quantities should adverse conditions and deeper removals be required. 

 
Unsuitable Soil Removals 

 
Existing surficial soils including disturbed topsoil/alluvium and upper weather alluvium deposits that are 

considered unsuitable for support of proposed fills, structures, flatwork, pavement, or other improvements 

and should be removed to underlying competent native valley deposit materials. All existing low-density, 

compressible surficial soils in areas to receive compacted fill or to support the residential building pads 

should be removed to underlying competent soils as approved by the project geotechnical consultant. 
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Based on our subsurface assessment and laboratory test results, remedial removal depths on the order of 3 

to 5 feet below existing grades are expected. Unsuitable soil removals may also need to be locally deeper, 

depending on the exposed conditions encountered during grading. The actual depths and horizontal limits 

of removals and over-excavations should be evaluated during grading on the basis of observations and 

testing performed by the project geotechnical consultant. 

 
Prior to placing engineered fill, all exposed bottom surfaces in the removal areas should be approved by a 

representative of project geotechnical consultant and then scarified to a minimum depth of 12 inches, 

flooded with water and compacted with heavy vibratory equipment to achieve near-optimum moisture 

conditions and then compacted in-place to no less than 90 percent relative compaction. 

 
Ground Preparation - Roadways 

 
For proposed roadways, the existing ground surfaces should be over-excavated to a minimum depth of 1 

foot below the existing ground surface or 2 feet below the proposed subgrade elevations, whichever is 

deeper. After completion of over-excavation, the areas should be scarified to a minimum depth of 6 inches, 

moisture-conditioned, and re-compacted to no less than 90 percent relative compaction. The excavated 

materials may be replaced as properly compacted fill. The horizontal limits of over-excavation should 

extend to a minimum horizontal distance of 12 inches beyond the perimeter of the proposed improvements. 

 
All fills should be placed in 6- to 8-inch-thick maximum lifts, watered or air dried as necessary to achieve 

slightly above-optimum moisture conditions, and then compacted to a minimum relative compaction of 90 

percent per ASTM D 1557. The laboratory maximum dry density and optimum moisture content for each 

change in soil type should be determined in accordance with Test Method ASTM D 1557. It should be 

noted that the upper 12 inches of the pavement subgrade shall be compacted to no less than 95 percent 

relative compaction prior to placement of aggregate base. 

 
Cut Lots 

 
Lots located entirely in cut exceeding 1 foot should be over-excavated a minimum of 3 feet below the 

bottom of the proposed foundations and replaced as properly compacted fill. Cut lots with less than 1 foot 

of cut should be over-excavated to a depth of 4 feet below existing grade. Prior to placing engineered fill, 

all exposed over-excavation bottom surfaces in the building pad areas should be first scarified to a depth of 

12 inches, flooded with water and compacted with heavy vibratory equipment to achieve near-optimum 

moisture conditions and then compacted in-place to no less than 90 percent relative compaction. 
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Cut-Fill Transition Lots/Building Pads 

 
Cut/fill transitions should be eliminated from building-pad areas to reduce the detrimental effects of 

differential settlement. This should be accomplished by over-excavating the "cut" or shallow-fill portions 

to a depth of 3 feet below the bottom of the proposed foundations and replacing the excavated materials as 

properly compacted fill. 

 
Horizontal limits of over-excavation should extend across the entire level portion of the lot. Prior to placing 

engineered fill, all exposed over-excavation bottom surfaces in the removal areas should be first scarified 

to a depth of 12 inches, moisture-conditioned to achieve near-optimum moisture and then compacted in-

place with heavy vibratory equipment to no less than 90 percent relative compaction. 

 
Suitability of Site Soils as Fill 

 
Site soils are suitable for use in engineered fills provided they are clean from organics and/or debris. 

Oversize rock, that exceeding 12 inches, should be excluded from placement in the upper 4 feet of the 

building pads. 

 
Fill Placement 

 
Fill materials should be placed in approximately 6- to 8-inch-thick loose lifts, moisture-conditioned as 

necessary to achieve a moisture content approximately 2 percent above optimum moisture condition, and 

then compacted in-place to no less than 90 percent relative compaction. The laboratory maximum dry 

density and optimum moisture content for each major soil type should be determined in accordance with 

ASTM D 1557. 

 
Import Soils for Grading 

 
If import soils are needed to achieve final design grades, import soils should be free of deleterious materials, 

oversize rock, and any hazardous materials. The soils should also be non-expansive and essentially non-

corrosive and approved by the project geotechnical consultant prior to being brought onsite. The 

geotechnical consultant should inspect the potential borrow site and conduct testing of the soil at least three 

days before the commencement of import operations. 

 
Shrinkage and Subsidence 

 
Volumetric changes in earth quantities will occur when excavated onsite soils are replaced as properly 

compacted fill. Following is an estimate of shrinkage factors for the alluvial soil present onsite. These 
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estimates are based on in-place densities of the various materials and on the estimated average degree of 

relative compaction achieved during grading. 

 
• Disturbed Surface Soils (0-2± feet).……………………………… Shrinkage of 15 to 20%± 

• Alluvium (Upper 2-7± ft.) ……………………….…..................... Shrinkage of 10 to 15%± 
 

Subsidence from scarification and re-compaction of exposed bottom surfaces in removal areas to receive 

fill is expected to vary from negligible to approximately 0.1 foot. The above estimates of shrinkage and 

subsidence are intended as an aid for project engineers in determining earthwork quantities. However, these 

estimates should not be considered as absolute values and should be used with some caution. Contingencies 

should be made for balancing earthwork quantities based on actual shrinkage and subsidence that occurs 

during the grading operations. 

 
Temporary Excavations 

 
Temporary excavations to a depth possibly as much as 5± feet below existing grades may be required to 

accommodate the recommended over-excavation of unsuitable materials. Based on the physical properties 

of the onsite cohesionless soils, temporary excavations exceeding 4 feet in depth should be cut back to an 

inclination of 1:1 (h:v) or flatter. However, the temporary excavations should be observed by a 

representative of the project geotechnical consultant for evidence of potential instability. Depending on the 

results of these observations, revised slope configurations may be necessary. Other factors which should be 

considered with respect to the stability of the temporary slopes include construction traffic and/or storage 

of materials on or near the tops of the slopes, construction scheduling, presence of nearby walls or structures 

on adjacent properties and weather conditions at the time of construction. Applicable requirements of the 

California Construction and General Industry Safety Orders, the Occupational Safety and Health act of 

1970 and the Construction Safety Act should also be followed. 

 
FOUNDATION DESIGN RECOMMENDATIONS 

 
Allowable Soil Bearing Capacities 

 
Pad Footings 

An allowable soil bearing capacity of 1,500 pounds per square foot may be utilized for design of isolated 

24-inch-square footings founded at a minimum depth of 12 inches below the lowest adjacent final grade 

for pad footings that are not a part of the slab system and are used for support of such features as roof 

overhang, second-story decks, patio covers, etc. This value may be increased by 20 percent for each 

additional foot of depth and by 10 percent for each additional foot of width, to a maximum value of 2,500 
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pounds per square foot. The recommended allowable bearing value includes both dead and live loads and 

may be increased by one-third for short duration wind and seismic forces. 

 
Continuous Footings 

An allowable soil bearing capacity of 1,500 pounds per square foot may be utilized for design of continuous 

footings founded at a minimum depth of 12 inches below the lowest adjacent final grade. This value may 

be increased by 20 percent for each additional foot of depth and by 10 percent for each additional foot of 

width, to a maximum value of 2,500 pounds per square foot. The recommended allowable bearing value 

includes both dead and live loads and may be increased by one-third for short duration wind and seismic 

forces. 

 
Estimated Footing Settlement 

 
Based on the allowable bearing values provided above, total static settlement of the footings under the 

anticipated loads is expected to be on the order of 3/4 inch. Differential settlement is expected to be less 

than 1/2 inch over a horizontal span of 20 feet. The majority of settlement is likely to take place as footing 

loads are applied or shortly thereafter. 

 
Lateral Resistance 

 
A passive earth pressure of 250 pounds per square foot per foot of depth, to a maximum value of 2,500 

pounds per square foot, may be used to determine lateral bearing resistance for footings. The above values 

may be increased by one-third when designing for transient wind or seismic forces. In addition, a coefficient 

of friction of 0.35 times the dead load forces may be used between concrete and the supporting soils to 

determine lateral sliding resistance. It should be noted that the above values are based on the condition 

where footings are cast in direct contact with compacted fill or competent native soils. In cases where the 

footing sides are formed, all backfill placed against the footings upon removal of forms should be 

compacted to at least 90 percent of the applicable maximum dry density. 

 
Guidelines for Footings and Slabs on-Grade Design and Construction 

 
The results of our laboratory tests performed on representative samples of near-surface soils within the site 

during our evaluation indicate that these materials predominantly exhibit expansion indices that are less 

than 20. As indicated in Section 1803.5.3 of 2022 California Building Code (2022 CBC), these soils are 

considered non-expansive and, as such, the design of slabs on-grade is considered to be exempt from the 

procedures outlined in Sections 1808.6.2 of the 2022 CBC and may be performed using any method deemed 

rational and appropriate by the project structural engineer. However, the following minimum 
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recommendations are presented herein for conditions where the project design team may require 

geotechnical engineering guidelines for design and construction of footings and slabs on-grade at the project 

site. 

 
The design and construction guidelines that follow are based on the above soil conditions and may 

be considered for reducing the effects of variability in fabric, composition and, therefore, the 

detrimental behavior of the site soils such as excessive short- and long-term total and differential 

heave or settlement. These guidelines have been developed on the basis of the previous experience 

of this firm on projects with similar soil conditions. Although construction performed in accordance 

with these guidelines has been found to reduce post-construction movement and/or distress, they 

generally do not positively eliminate all potential effects of variability in soils characteristics and 

future heave or settlement. 

 

It should also be noted that the suggestions for dimension and reinforcement provided herein are 

performance-based and intended only as preliminary guidelines to achieve adequate performance 

under the anticipated soil conditions. However, they should not be construed as replacement for 

structural engineering analyses, experience, and judgment. The project structural engineer, 

architect and/or civil engineer should make appropriate adjustments to slab and footing 

dimensions, and reinforcement type, size and spacing to account for internal concrete forces (e.g., 

thermal, shrinkage and expansion), as well as external forces (e.g., applied loads) as deemed 

necessary. Consideration should also be given to minimum design criteria as dictated by local 

building code requirements. 

 
Conventional Slab-on-Ground Foundation System 

 
Given the expansion index of less than 20, as generally exhibited by onsite soils, we recommend that 

footings and floor slabs be designed and constructed in accordance with the following minimum criteria. 

 
Footings 
 
1. Exterior continuous footings supporting one- and two-story structures should be founded at a minimum 

depth of 12 inches below the lowest adjacent final grade. Interior continuous footings may be founded 
at a minimum depth of 10 inches below the top of the adjacent finish floor slabs. The width and spacing 
of interior continuous footings should be designed by the project structural engineer. 

 
2. In accordance with Table 1809.7 of 2022 CBC for light-frame construction, all continuous footings 

should have minimum widths of 12 inches for one- and two-story construction. We recommend all 
continuous footings should be reinforced with a minimum of two No. 4 bars, one top and one bottom. 

 



FONTANA INVESTMENT 2023, LLC August 16, 2023 
District Property 1, Knox Avenue / Fontana J.N. 23-202 
 Page 20 
 
 

 

3. A minimum 12-inch-wide grade beam founded at the same depth as adjacent footings should be 
provided across the garage entrances or similar openings (such as large doors or bay windows). The 
grade beam should be reinforced with a similar manner as provided above. 

 
4. Interior isolated pad footings, if required, should be a minimum of 24 inches square and founded at a 

minimum depth of 12 inches below the bottoms of the adjacent floor slabs. Pad footings should be 
reinforced with No. 4 bars spaced a maximum of 18 inches on centers, both ways, placed near the 
bottoms of the footings. 

 

5. Exterior isolated pad footings intended for support of colonnades, roof overhangs, upper-story decks, 
patio covers, and similar construction should be a minimum of 24 inches square and founded at a 
minimum depth of 18 inches below the lowest adjacent final grade. The pad footings should be 
reinforced with No. 4 bars spaced a maximum of 18 inches on centers, both ways, placed near the 
bottoms of the footings.  

 
6. Exterior isolated pad footings may need to be connected to adjacent pad and/or continuous footings via 

tie beams at the discretion of the project structural engineer. Further, where excessive soils settlement 
issues have been identified for this site elsewhere in the report, it is strongly recommended to tie all 
footings both interior and exterior with a network of grade beams to reduce the potential differential 
settlement or isolated bearing distress issues below any independent footings. 

 
7. The spacing and layout of the interior concrete grade beam system, if required below floor slabs, should 

be determined by the project structural engineer in accordance with the WRI publication. 
 
8. The minimum footing dimensions and reinforcement recommended herein may be modified (increased 

or decreased subject to the constraints of Chapter 18 of the 2022 CBC) by the structural engineer 
responsible for foundation design based on his/her calculations, engineering experience, and judgment. 

 

Building Floor Slabs 
 
1. Concrete floor slabs should be a minimum of 4 inches thick and reinforced with a minimum of No. 3 

bars spaced a maximum of 24 inches on center, both ways. Alternatively, the structural engineer may 
recommend the use of prefabricated welded wire mesh for slab reinforcement. For this condition, the 
welded wire mesh should be of sheet type (not rolled) and should consist of 6x6/W2.9xW2.9 (per the 
Wire Reinforcement Institute, WRI, designation) or stronger. All slab reinforcement should be properly 
supported to ensure the desired placement near mid-depth. Care should be exercised to prevent warping 
of the welded wire mesh between the chairs in order to ensure its placement at the desired mid-slab 
position. 
 
Slab dimension, reinforcement type, size and spacing need to account for internal concrete forces (e.g., 
thermal, shrinkage and expansion) as well as external forces (e.g., applied loads), as deemed necessary. 
 

It should be noted that some of the non-climatic site parameters, which may impact slabs on-

grade performance, are not known at this time, as it is the case for many projects at the design 

stage. Some of these site parameters include unsaturated soils diffusion conditions pre- and 

post-construction (e.g., casting the slabs at the end of long, dry or wet periods, maintenance 

during long, dry and wet periods, etc.), landscaping, alterations in site surface gradient, 

irrigation, trees, etc. While the effects of any or a combination of these parameters on slab 

performance cannot be accurately predicted, maintaining moisture content equilibrium within 

the soils mass and planting trees at a distance greater than half of their mature height away 
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from the edge of foundation may reduce the potential for the adverse impact of these site 

parameters on slabs on-grade performance. 
 
2. Living area concrete floor slabs and areas to receive moisture sensitive floor covering should be 

underlain with a moisture vapor retarder consisting of a minimum 10-mil-thick polyethylene or 
polyolefin membrane that meets the minimum requirements of ASTM E96 and ASTM E1745 for vapor 
retarders (such as Husky Yellow Guard®, Stego® Wrap, or equivalent). All laps within the membrane 
should be sealed, and at least 2 inches of clean sand should be placed over the membrane to promote 
uniform curing of the concrete. 
 
In general, to reduce the potential for punctures, the membrane should be placed on a pad surface that 
has been graded smooth without any sharp protrusions. If a smooth surface cannot be achieved by 
grading, consideration should be given to lowering the pad finished grade an additional inch and then 
placing a 1-inch-thick leveling course of sand across the pad surface prior to the placement of the 
membrane. Foot traffic on the membrane should be reduced to a minimum. Additional steps would also 
need to be taken to prevent puncturing of the vapor retarder during concrete placement. 
 

At the present time, some slab designers, geotechnical professionals and concrete experts view 

the sand layer below the slab (blotting sand) as a place for entrapment of excess moisture that 

could adversely impact moisture-sensitive floor coverings. As a preventive measure, the 

potential for moisture intrusion into the concrete slab could be reduced if the concrete is placed 

directly on the vapor retarder. However, if this sand layer is omitted, appropriate curing 

methods must be implemented to ensure that the concrete slab cures uniformly. A qualified 

contractor with experience in slab construction and curing should provide recommendations 

for alternative methods of curing and supervise the construction process to ensure uniform slab 

curing. 

 
3. Garage floor slabs should be a minimum 4 inches thick and reinforced in a similar manner as living 

area floor slabs. Garage slabs should also be poured separately from adjacent wall footings with a 
positive separation maintained using ¾-inch-minimum felt expansion joint material. To control the 
propagation of shrinkage cracks, garage floor slabs should be quartered with weakened plane joints. 
Consideration should be given to placement of a moisture vapor retarder below the garage slab, similar 
to that provided in Item 2 above, should the garage slab be overlain with moisture sensitive floor 
covering. 

 
4. Presaturation of the subgrade below floor slabs will not be required; however, prior to placing concrete, 

the subgrade below all dwelling and garage floor slab areas should be thoroughly moistened to achieve 
a moisture content that is at least equal to or slightly greater than optimum moisture content. This 
moisture content should penetrate to a minimum depth of 12 inches below the bottoms of the slabs. 

 
5. The minimum dimensions and reinforcement recommended herein for building floor slabs may be 

modified (increased or decreased subject to the constraints of Chapter 18 of the 2022 CBC) by the 
structural engineer responsible for foundation design based on his/her calculations, engineering 
experience, and judgment. 

 

Footing Observations 

 
Foundation footing trenches should be observed by the project geotechnical consultant to document into 

competent bearing-soils. The foundation excavations should be observed prior to the placement of forms, 
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reinforcement, or concrete. The excavations should be trimmed neat, level, and square. Prior to placing 

concrete, all loose, sloughed, or softened soils and/or construction debris should be removed. Excavated 

soils derived from footing and utility trench excavations should not be placed in slab-on-grade areas unless 

the soils are compacted to a relative compaction of 90 percent or more. 

 
PRELIMINARY PAVEMENT DESIGN RECOMMENDATIONS 

 
Based on experience with nearby sites, an R-value of 70 was estimated for the subject site. A traffic index 

(TI) of 5.5 was assumed for interior (local) streets and 6.5 for collectors in accordance with City of Fontana 

Standard Plan No. 402, Roadway Design Requirements. The traffic indices, along with the estimated design 

R-value, were utilized for preliminary pavement section design. The following pavement sections have 

been computed in accordance with Caltrans design procedures and presented in the following table, Table 2. 

 
TABLE 2 

Preliminary Pavement Design 

Location 
Design 

R-value 

Traffic 

Index 
Pavement Section 

Interior (Local) Streets 70 5.5 4 in. AC1 / Compacted Subgrade 

Collectors 70 6.5 4.5 in. AC1 / Compacted Subgrade 

Notes: 
AC = Asphalt Concrete 
AB = Aggregate Base 
1 = Min. AC section per City of Fontana Standard Plan 400 
 

The upper 12 inches of subgrade soils immediately below the aggregate base (base) or full-depth asphalt 

concrete section should be compacted to 95 percent or more relative compaction based on ASTM D 1557 

to a depth of 12 inches or more. Final subgrade compaction should be performed prior to placing base and 

after utility trench backfills have been compacted and tested. Subgrade shall be firm and unyielding, as 

exhibited by proof-rolling, prior to placement of asphalt concrete. Asphalt-concrete materials and 

construction should conform to Section 203 of the Greenbook. 

 
General Corrosivity Screening 

 
As a screening level study, limited chemical and electrical tests were performed on samples considered 

representative of the onsite soils to identify potential corrosive characteristics of these soils. The common 

indicators that are generally associated with soil corrosivity, among other indicators, include water-soluble 

sulfate (a measure of soil corrosivity on concrete), water-soluble chloride (a measure of soil corrosivity on 
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metals embedded in concrete), pH (a measure of soil acidity), and minimum electrical resistivity (a measure 

of corrosivity on metals embedded in soils). Test methodology and results are presented in Appendix B. 

 
It should be noted that Petra does not practice corrosion engineering; therefore, the test results, 

opinion and engineering judgment provided herein should be considered as general guidelines 

only. Additional analyses, and/or determination of other indicators, would be warranted, 

especially, for cases where buried metallic building materials (such as copper and cast or ductile 

iron pipes) in contact with site soils are planned for the project. In many cases, the project 

geotechnical engineer may not be informed of these choices. Therefore, for conditions where such 

elements are considered, we recommend that other, relevant project design professionals (e.g., the 

architect, landscape architect, civil and/or structural engineer, etc.) to be involved. We also 

recommend considering a qualified corrosion engineer to conduct additional sampling and testing 

of near-surface soils during the final stages of site grading to provide a complete assessment of 

soil corrosivity. Recommendations to mitigate the detrimental effects of corrosive soils on buried 

metallic and other building materials that may be exposed to corrosive soils should be provided by 

the corrosion engineer as deemed appropriate. 

 
In general, a soil’s water-soluble sulfate levels and pH relate to the potential for concrete degradation; 

water-soluble chlorides in soils impact ferrous metals embedded or encased in concrete, e.g., reinforcing 

steel; and electrical resistivity is a measure of a soil’s corrosion potential to a variety of buried metals used 

in the building industry, such as copper tubing and cast or ductile iron pipes. Table 3, below, presents test 

results with an interpretation of current code approach and guidelines that are commonly used in building 

construction industry. The table includes the code-related classifications of the soils as they relate to the 

various tests, as well as a general recommendation for possible mitigation measures in view of the potential 

adverse impact of corrosive soils on various components of the proposed structures in direct contact with 

site soils. The guidelines provided herein should be evaluated and confirmed, or modified, in their entirety 

by the project structural engineer, corrosion engineer and/or the contractor responsible for concrete 

placement for structural concrete used in exterior and interior footings, interior slabs on-ground, garage 

slabs, wall foundations and concrete exposed to weather such as driveways, patios, porches, walkways, 

ramps, steps, curbs, etc. 
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TABLE 3 

Soil Corrosivity Screening Results 

Test 

(Test Method 

Designation) 

Test Results Classification General Recommendations 

Soluble Sulfate  
(Cal 417) 

SO4
2- < 0.10 % 

by weight S0(1) - Not Applicable Type II cement; minimum fc
’ = 2,500 psi; no 

water/cement ratio restrictions. 

pH 
(Cal 643) 5.6 – 6.0 Moderately Acid(3) No special recommendations 

Soluble Chloride 
(Cal 422)  Cl1- < 500 ppm C1(2) - Moderate Residence: No special recommendations; fc’ 

should not be less than 2,500 psi. 

Resistivity  
(Cal 643) 1,000 – 3,000 Highly Corrosive Consult a Corrosion Engineer 

Notes: 
1. ACI 318-14, Section 19.3 
2. ACI 318-14, Section 19.3 
3. Pierre R. Roberge, “Handbook of Corrosion Engineering” 
4. Exposure classification C2 applies specifically to swimming pools and appurtenant concrete elements 
5. fc’, 28-day unconfined compressive strength of concrete 
 

Exterior Concrete Flatwork 

 
General 

 
Near-surface compacted fill soils within the site are variable in fines content, however, they are expected 

to exhibit a range of expansion indices that classify them as non-expansive, i.e., Expansion Index, EI, < 20. 

Therefore, we recommend that all exterior concrete flatwork such as sidewalks, patio slabs, large decorative 

slabs, concrete subslabs that will be covered with decorative pavers, private and/or public vehicular parking, 

driveways and/or access roads within and adjacent to the site be designed by the project architect, civil 

and/or structural engineer with consideration given to mitigating the potential for cracking, curling, etc. that 

can potentially develop as a result of being underlain with soils that essentially exhibiting expansion index 

values that fall in the non-expansive category. 

 
The guidelines that follow should be considered as minimums and are subject to review and revision by the 

project architect, civil engineer, structural engineer and/or landscape consultant as deemed appropriate. 

 
Subgrade Preparation 

 
Compaction 

To reduce the potential for distress to concrete flatwork, the subgrade soils below concrete flatwork areas 

to a minimum depth of 12 inches (or deeper, as either prescribed elsewhere in this report or determined in 
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the field) should be moisture conditioned to at least equal to, or slightly greater than, the optimum moisture 

content and then compacted to a minimum relative compaction of 90 percent. Where concrete public roads, 

concrete segments of roads and/or concrete access driveways and heavy recreational vehicles parking are 

proposed, the upper 6 inches of subgrade soil should be compacted to a minimum 95 percent relative 

compaction. 

 
Pre-Moistening 

As a further measure to reduce the potential for concrete flatwork distress, subgrade soils should be 

thoroughly moistened prior to placing concrete. The moisture content of the soils should be at least 1.1 

times the optimum moisture content and penetrate to a minimum depth of 12 inches into the subgrade. 

Flooding or ponding of the subgrade is not considered feasible to achieve the above moisture conditions 

since this method would likely require construction of numerous earth berms to contain the water. 

Therefore, moisture conditioning may be achieved with sprinklers or a light spray applied to the subgrade 

over a period of several hours to few days just prior to pouring concrete. Pre-watering of the soils is intended 

to promote uniform curing of the concrete, reduce the development of shrinkage cracks, and reduce the 

potential for differential expansion pressure on freshly poured flatwork. A representative of the project 

geotechnical consultant should observe and verify the density and moisture content of the soils, and the 

depth of moisture penetration prior to pouring concrete. 

 
Thickness and Joint Spacing 

 
To reduce the potential of unsightly cracking, concrete walkways, patio-type slabs, large decorative slabs 

and concrete subslabs to be covered with decorative pavers should be at least 4 inches thick and provided 

with construction joints or expansion joints every 6 feet or less. Private driveways that will be designed for 

the use of passenger cars for access to private garages should also be at least 4 inches thick and provided 

with construction joints or expansion joints every 10 feet or less. Concrete pavement that will be designed 

based on an unlimited number of applications of an 18-kip single-axle load in public access areas, segments 

of road that will be paved with concrete (such as bus stops and cross-walks) or access roads and driveways, 

which serve multiple residential units or garages, that will be subject to heavy truck loadings and parking 

of recreational vehicles should have a minimum thickness of 5 inches and be provided with control joints 

spaced at maximum 10-foot intervals. A modulus of subgrade reaction of 125 pounds per cubic foot may 

be used for design of the public and access roads. 
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Reinforcement 

 
All concrete flatwork having their largest plan-view panel dimensions exceeding 10 feet should be 

reinforced with a minimum of No. 3 bars spaced 18 inches for 4-inch-thick slabs and No. 4 bars spaced 24 

inches for 5-inch-thick slabs on centers, both ways. Alternatively, the slab reinforcement may consist of 

welded wire mesh of the sheet type (not rolled) with 6x6/W1.4xW1.4 WWF designations for 4-inch-thick 

slabs and 6x6/W2.9xW2.9 designations for 5-inch-thick slabs in accordance with the Wire Reinforcement 

Institute (WRI). The reinforcement should be properly positioned near the middle of the slabs. All foot and 

equipment traffic on the reinforcement should be avoided or reduced to a minimum. 

 
The reinforcement recommendations provided herein are intended as a guideline to achieve 

adequate performance for anticipated soil conditions. As such, this guideline may not satisfy 

certain acceptable approaches, e.g., the area of reinforcement to be equal to or greater that 0.2 

percent of the area of concrete. The project architect, civil and/or structural engineer should make 

appropriate adjustments in reinforcement type, size and spacing to account for concrete internal 

(e.g., shrinkage and thermal) and external (e.g., applied loads) forces as deemed necessary. 

 
Edge Beams (Optional) 

 
Where the outer edges of concrete flatwork are to be bordered by landscaping, it is recommended that 

considerations be given to the use of edge beams (thickened edges) to prevent excessive infiltration and 

accumulation of water under the slabs. Edge beams, if used, should be 6 to 8 inches wide, extend 8 inches 

below the tops of the finish slab surfaces. Edge beams are not mandatory; however, their inclusion in 

flatwork construction adjacent to landscaped areas is intended to reduce the potential for vertical and 

horizontal movement and subsequent cracking of the flatwork related to uplift forces that can develop in 

expansive soils. 

 
Drainage 

 
Drainage from patios and other flatwork areas should be directed to local area drains and/or graded earth 

swales designed to carry runoff water to the adjacent streets or other approved drainage structures. The 

concrete flatwork should be sloped at a minimum gradient of one percent, or as prescribed by project civil 

engineer or local codes, away from building foundations, retaining walls, masonry garden walls and slope 

areas. 

 
  



FONTANA INVESTMENT 2023, LLC August 16, 2023 
District Property 1, Knox Avenue / Fontana J.N. 23-202 
 Page 27 
 
 

 

Tree Wells 

 
Tree wells are not recommended in concrete flatwork areas because they typically introduce excessive 

water into the subgrade soils and allow root invasion, both of which can cause heaving and cracking of the 

flatwork. 

 
INFILTRATION TEST RESULTS 

 
Plans for development of the subject property were not available at the time of field work or this report; 

however,  one representative infiltration test hole (P-1) was completed within the subject property at a depth 

of 5 feet bgs to assess infiltration rates of the near-surface onsite soils for preliminary design of detention 

basins to manage storm water runoff. 

 
The infiltration test hole (P-1) was excavated using a rubber-tired backhoe. A one-foot square hole was 

hand excavated from 4 to 5.4 feet bgs and 1 foot of perforated pipe embedded in 1 foot pea gravel was 

placed in the hand excavation. Solid pipe was added to the surface and the test pit was backfilled with native 

soils. Pre-soaking and testing was conducted at a depth of 4 to 5 feet using the Falling Head Test Method 

(RCFCD, 2011). Infiltration rates were then calculated using the Porchet Method (RCFCD, 2011), 

commonly called the “inversed auger-hole method.” The infiltration test was conducted in the lower one 

foot of the test pit. The hole was pre-soaked immediately after excavating. 

 
Soils encountered in test locations consisted of medium- to course-grained gravelly sand. The test location 

is shown on Figure 2. Test pit logs are provided in Appendix A. The un-factored infiltration rate results are 

summarized below in Table 4, and are provided in Appendix D. 

 
TABLE 4 

Summary of Infiltration Rates 

Percolation Test Location 

And Date 

Depth of Test 

(feet below surface) 

Percolation Rate 

(gallons/day/ft2) 

Infiltration Rate 

(inches/hour) 

P-1 4 – 5.4 800 130 

 

POST-GRADING RECOMMENDATIONS 

 
Site Drainage 

 
Surface drainage systems consisting of sloping concrete flatwork, graded earth swales and/or an 

underground area drain system are anticipated to be constructed to collect and direct all surface waters to 

http://en.wikipedia.org/wiki/Stormwater
http://en.wikipedia.org/wiki/Surface_runoff
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the adjacent streets and storm drain facilities. In addition, the ground surface around the proposed buildings 

should be sloped at a positive gradient away from the structures. The purpose of the precise grading is to 

prevent ponding of surface water within the level areas of the site and against building foundations and 

associated site improvements. The drainage systems should be properly maintained throughout the life of 

the proposed development. 

 
It should be emphasized that the slopes away from the structures area drain inlets and storm drain structures 

to be properly maintained, not to be obstructed, and that future improvements not to alter established 

gradients unless replaced with suitable alternative drainage systems. 

 
Slope Landscaping and Maintenance 

 
Adequate slope and pad drainage facilities are essential in the design of grading for the subject site. An 

anticipated rainfall equivalency on the order of 60 to 100 inches per year at the site can result due to 

irrigation. The overall stability of the graded slopes should not be adversely affected provided drainage 

provisions are properly constructed and maintained thereafter and provided engineered slopes are 

landscaped immediately following grading with a deep-rooted, drought-tolerant, and maintenance-free 

plant species, as recommended by the project landscape architect. Additional comments and 

recommendations are presented below with respect to slope drainage, landscaping, and irrigation. 

 
A common type of slope failure in hillside areas is the surficial instability and usually involves the upper 1 

to 6 feet. For a given gradient, these surficial slope failures are generally caused by a wide variety of 

conditions, such as overwatering, cyclic changes in moisture content and density of slope soils from both 

seasonal and irrigation-induced wetting and drying, soil expansiveness, time lapse between slope 

construction and slope planting, type and spacing of plant materials used for slope protection, rainfall 

intensity and/or lack of a proper maintenance program. Based on this discussion, the following 

recommendations are presented to mitigate potential surficial slope failures. 

 
• Proper drainage provisions for engineered slopes should consist of concrete terrace drains, 

downdrains and energy dissipaters (where required) constructed in accordance with the Grading 
Code of the City of Fontana. Provisions should also be made for construction of compacted-earth 
berms along the tops of engineered slopes. 

 
• Permanent engineered slopes should be landscaped as soon as practical at the completion of 

grading. As noted, the landscaping should consist of a deep-rooted, drought-tolerant, and 
maintenance-free plant species. If landscaping cannot be provided within a reasonable period of 
time, jute matting (or equivalent) or a spray-on product designed to seal slope surfaces should be 
considered as a temporary measure to inhibit surface erosion until such time permanent landscape 
plants have become well-established. 
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• Irrigation systems should be installed on the engineered slopes and a watering program then 
implemented which maintains a uniform, near-optimum moisture condition in the soils. 
Overwatering and subsequent saturation of the slope soils should be avoided. On the other hand, 
allowing the soils to dry-out is also detrimental to slope performance. 

 
• Irrigation systems should be constructed at the surface only. Construction of sprinkler lines in 

trenches should not be allowed without prior approval from the geotechnical engineer and 
engineering geologist. 

 
• A permanent slope-maintenance program should be initiated for major slopes not maintained by 

individual homeowners. Proper slope maintenance should include the care of drainage- and 
erosion-control provisions, rodent control, and repair of leaking or damaged irrigation systems. 

 
• Homeowners should be advised of the potential problems that can develop when drainage on the 

pads and slopes is altered. Drainage can be altered due to the placement of fill and construction of 
garden walls, retaining walls, walkways, patios, swimming pools, spas, and planters. 

 

Utility Trenches 

 
Utility-trench backfill within street rights-of-way, utility easements, under sidewalks, driveways and 

building-floor slabs should be compacted to a relative compaction of 90 percent or more. Where onsite soils 

are utilized as backfill, mechanical compaction should be used. Density testing, along with probing, should 

be performed by the project geotechnical consultant or his representative to document adequate compaction. 

Utility-trench sidewalls deeper than about 4 feet should be laid back at a ratio of 1:1 (h:v) or flatter or 

shored. A trench box may be used in lieu of shoring. If shoring is anticipated, the project geotechnical 

consultant should be contacted to provide design parameters. 

 
For trenches with vertical walls, backfill should be placed in approximately 1- to 2-foot-thick loose lifts 

and then mechanically compacted with a hydra-hammer, pneumatic tampers, or similar compaction 

equipment. For deep trenches with sloped walls, backfill materials should be placed in approximately 8- to 

12-inch-thick loose lifts and then compacted by rolling with a sheepsfoot tamper or similar equipment. 

 
Where utility trenches are proposed in a direction that parallels any building footing (interior and/or exterior 

trenches), the bottom of the trench should not be located within a 1:1 (h:v) plane projected downward from 

the outside bottom edge of the adjacent footing. 

 
Retaining Walls 

 
Footing Embedment 

 
The base of retaining-wall footings constructed on level ground may be founded at a depth of 12 inches or 

more below the lowest adjacent final grade for low height walls. Where retaining walls are proposed on or 
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within 15 feet from the top of adjacent descending fill slope, the footings should be deepened such that a 

horizontal clearance of 7 feet or more is maintained between the outside bottom edges of the footings and 

the face of the slope. The above-recommended footing setback is preliminary and may be revised based on 

site-specific soil conditions. Footing trenches should be observed by the project geotechnical representative 

to document that the footing trenches have been excavated into competent bearing soils and to the 

embedments recommended above. These observations should be performed prior to placing forms or 

reinforcing steel. 

 
Allowable Bearing Values and Lateral Resistance 

 
Retaining wall footings may be designed using the allowable bearing values and lateral resistance values 

provided previously for building foundations; however, when calculating passive resistance, the resistance 

of the upper 6 inches of the soil cover in front of the wall should be ignored in areas where the front of the 

wall will not be covered with concrete flatwork. 

 
Active Earth Pressures 

 
As of the date of this report, it is uncertain whether the proposed retaining walls will be backfilled with on-

site soils or imported granular materials. For this reason, active and at-rest earth pressures are provided 

below for both conditions. However, considering that the onsite earth materials have an expansion index of 

0 to 20, the use of imported granular materials for backfilling behind the retaining walls as described in the 

following sections is optional. 

 
1. Onsite Soils Used for Backfill 
 

Onsite soils have an expansion index of 0 to 20. Therefore, active earth pressures equivalent to fluids 
having a density of 35 psf/ft and 51 psf/ft should be used for design of cantilevered walls retaining a 
level backfill and ascending 2:1 backfill, respectively. For walls that are restrained at the top, at-rest 
earth pressures of 53 pounds per cubic foot (equivalent fluid pressures) should be used. The above 
values are for retaining walls that have been supplied with a proper subdrain system (see  
Figure RW-1). All walls should be designed to support any adjacent structural surcharge loads imposed 
by other nearby walls or footings in addition to the above recommended active and at-rest earth 
pressures. 

 
2. Imported Sand, Pea Gravel or Rock Used for Wall Backfill 
 

Imported clean sand exhibiting a sand equivalent value (SE) of 30 or greater, pea gravel or crushed 
rock may be used for wall backfill to reduce the lateral earth pressures provided these granular backfill 
materials extend behind the walls to a minimum horizontal distance equal to one-half the wall height. 
In addition, the sand, pea gravel or rock backfill materials should extend behind the walls to a 
minimum horizontal distance of 2 feet at the base of the wall or to a horizontal distance equal to the 
heel width of the footing, whichever is greater (see Figures RW-2 and RW-3). For the above 
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conditions, cantilevered walls retaining a level backfill and ascending 2:1 backfill may be designed to 
resist active earth pressures equivalent to fluids having densities of 30 and 41 pounds per cubic foot, 
respectively. For walls that are restrained at the top, at-rest earth pressures equivalent to fluids having 
densities of 45 and 62 pounds per cubic foot are recommended for design of restrained walls 
supporting a level backfill and ascending 2:1 backfill, respectively. These values are also for retaining 
walls supplied with a proper subdrain system. Furthermore, as with native soil backfill, the walls 
should be designed to support any adjacent structural surcharge loads imposed by other nearby walls 
or footings in addition to the recommended active and at-rest earth pressures. 

 

All structural calculations and details should be provided to the project geotechnical consultant for 

verification purposes prior to grading and construction phases. 

 
Earthquake Loads 

 
It is our understanding that retaining wall plans are not available at the time of this report. Section 1803.5.12 

of the 2022 CBC requires the determination of lateral loads on retaining walls from earthquake forces for 

structures in seismic design categories D through E that are supporting more than six feet of backfill height. 

Recommendations for design of walls exceeding six feet in height can be provided once retaining walls 

plans are available for review. 

 
Geotechnical Observation and Testing 

 
All grading associated with retaining wall construction, including backcut excavations, observation of the 

footing trenches, installation of the subdrainage systems, and placement of backfill should be provided by 

a representative of the project geotechnical consultant. 

 
Backdrains 

 
To reduce the likelihood of the entrapment of water in the backfill soils, weepholes or open vertical masonry 

joints may be considered for retaining walls not exceeding a height of 3 feet. Weepholes, if used, should be 

3-inches minimum diameter and provided at intervals of 6 feet or less along the wall. Open vertical masonry 

joints, if used, should be provided at 32-inch intervals. A continuous gravel fill, 3 inches by 12 inches, 

should be placed behind the weepholes or open masonry joints. The gravel should be wrapped in filter 

fabric to prevent infiltration of fines and subsequent clogging of the gravel. Filter fabric may consist of 

Mirafi 140N or equivalent. 
 
A perforated pipe-and-gravel backdrain should be constructed behind retaining walls exceeding a height of 

3 feet (see Figure RW-1). Perforated pipe should consist of 4-inch-minimum diameter PVC Schedule 40, 

or ABS SDR-35, with the perforations laid down. The pipe should be encased in a 1-foot-wide column of 

¾-inch to 1½-inch open-graded gravel. If on-site soils are used as backfill, the open-graded gravel should 
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extend above the wall footings to a minimum height equal to one-third the wall height or to a minimum 

height of 1.5 feet above the footing, whichever is greater. The open-graded gravel should be completely 

wrapped in filter fabric consisting of Mirafi 140N or equivalent. Solid outlet pipes should be connected to 

the subdrains and then routed to a suitable area for discharge of accumulated water. 

 
Waterproofing 

 
The backfilled sides of retaining walls should be coated with an approved waterproofing compound or 

covered with a similar material to inhibit migration of moisture through the walls. 
 
Temporary Excavations 
 
Temporary slopes may be cut at a gradient no steeper than 1:1 (h:v). However, the project geotechnical 

engineer should observe temporary slopes for evidence of potential instability. Depending on the results of 

these observations, flatter slopes may be necessary. The potential effects of various parameters such as 

weather, heavy equipment travel, storage near the tops of the temporary excavations and construction 

scheduling should also be considered in the stability of temporary slopes. 

 
Wall Backfill 
 
Recommended active and at-rest earth pressures for design of retaining walls are based on the physical and 

mechanical properties of the onsite soil materials. The backfill behind the proposed retaining walls, they 

should be placed in approximately 6- to 8-inch-thick maximum lifts, watered as necessary to achieve near 

optimum moisture conditions, and then mechanically compacted in place to a minimum relative compaction 

of 90 percent. Flooding or jetting of the backfill materials should be avoided. A representative of the project 

geotechnical consultant should observe the backfill procedures and test the wall backfill to verify adequate 

compaction. 
 

Masonry Block Screen Walls 
 
Construction On or Near the Tops of Descending Slopes 
 
Continuous footings for masonry walls proposed on or within 5 feet from the top of a descending cut or fill 

slope should be deepened such that a horizontal clearance of 5 feet is maintained between the outside bottom 

edge of the footing and the slope face. The footings should be reinforced with two No. 4 bars, one top and 

one bottom. Plans for top-of-slope masonry walls proposing pier and grade beam footings should be 

reviewed by the project geotechnical consultant prior to construction. 
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Construction on Level Ground 

 
Where masonry walls are proposed on level ground and 5 feet or more from the tops of descending slopes, 

the footings for these walls may be founded 18 inches or more below the lowest adjacent final grade. These 

footings should also be reinforced with two No. 4 bars, one top and one bottom. 

 
Construction Joints 

 
In order to reduce the potential for unsightly cracking related to the effects of differential settlement, 

positive separations (construction joints) should be provided in the walls at horizontal intervals of 

approximately 20 to 25 feet and at each corner. The separations should be provided in the blocks only and 

not extend through the footings. The footings should be placed monolithically with continuous rebars to 

serve as effective "grade beams" along the full lengths of the walls. 

 
CONSTRUCTION SERVICES 

 
This report has been prepared for the exclusive use of Fontana Investment 2023, LLC to assist the project 

engineers and architect in the design of the proposed development. It is recommended that Petra be engaged 

to review the final-design drawings and specifications prior to construction. This is to document that the 

recommendations contained in this report have been properly interpreted and are incorporated into the 

project specifications. If Petra is not accorded the opportunity to review these documents, we can take no 

responsibility for misinterpretation of our recommendations. 

 
We recommend that Petra be retained to provide soil-engineering services during construction of the 

excavation and foundation phases of the work. This is to observe compliance with the design, specifications, 

or recommendations and to allow design changes if subsurface conditions differ from those anticipated 

prior to start of construction. 

 
If the project plans change significantly (e.g., building loads or type of structures), we should be retained 

to review our original design recommendations and their applicability to the revised construction. If 

conditions are encountered during construction that appears to be different than those indicated in this 

report, this office should be notified immediately. Design and construction revisions may be required. 

 
LIMITATIONS 

 
This report is based on the project, as described and the geotechnical data obtained from the field tests 

performed and our laboratory test data. The materials encountered on the project site and utilized in our 
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laboratory evaluation are believed representative of the total area. However, soil materials can vary in 

characteristics between excavations, both laterally and vertically. 

 
The conclusions and opinions contained in this report are based on the results of the described geotechnical 

evaluations and represent our professional judgment. The findings, conclusions and opinions contained in 

this report are to be considered tentative only and subject to confirmation by the undersigned during the 

construction process. Without this confirmation, this report is to be considered incomplete and Petra or the 

undersigned professionals assume no responsibility for its use. In addition, this report should be reviewed 

and updated after a period of 1 year or if the site ownership or project concept changes from that described 

herein. 

 
The professional opinions contained herein have been derived in accordance with current standards of 

practice and no warranty is expressed or implied. 

 
Respectfully submitted, 
 
PETRA GEOSCIENCES, INC.  

 
 
 
    
   8/16/23 
Edward Lump  Grayson R. Walker 
Associate Geologist  Principal Engineer 
CEG 1924  GE 871 
 
EL/GRW/lv 
 
W:\2020-2025\2023\200\23-202\Reports\23-202 110 Preliminary Geotechnical Evaluation.docx 
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Silty SAND (SM): Grayish brown, dry, fine- to medium-grained, 3" rounded
gravel - 10%, rootlets.
YOUNGER ALLUVIUM (Qya)
Silty SAND (SM): Grayish brown, dry, fine grained to 2" gravel - 20%.
Gravelly SAND (SP/GP): Yellowish brown, dry, loose, fine- to coarse-grained,
gravel - 55%, cobbles up to 8" - 15%, boulders - 2%.

moist.

Total Depth = 9.5'
No groundwater
Test pit backfilled with cuttings.

Job No.: 23-202 Client:
Diversified Pacific
Communities

Date: 7/28/23

Drill Method:Backhoe Driving Weight: N/A Logged By: KTM

Depth
(Feet)

Lith-
ology Material Description

W
A
T
E
R

Blows
per
6 in.

Samples
C
o
r
e

B
u
l
k

Moisture
Content

(%)

Laboratory Tests

Dry
Density

(pcf)

Other
Lab

Tests

T E S T  P I T   L O G

Petra Geosciences, Inc.
PLATE A-2

Project: Knox Avenue and Walnut Street Boring No.: TP-2

Location: Fontana Elevation:
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TOPSOIL
Silty SAND   (SM): Grayish brown, dry, fine grained to rounded 2" gravel -
15%.
YOUNGER ALLUVIUM (Qya)
Gravelly SAND (SP/GP): Gray to yellowish brown, dry, loose, medium- to
coarse-grained, gravel - 40%, up to 8" cobbles - 5%.

thick bed of course grained sand.

sand -70%, gravel - 25%, cobbles - 5%.

Total Depth = 10'
No groundwater
Test pit backfilled with cuttings.

Job No.: 23-202 Client:
Diversified Pacific
Communities

Date: 7/28/23

Drill Method:Backhoe Driving Weight: N/A Logged By: KTM
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Petra Geosciences, Inc.
PLATE A-3

Project: Knox Avenue and Walnut Street Boring No.: TP-3

Location: Fontana Elevation:
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TOPSOIL
Silty SAND (SM): Grayish brown, dry, loose, fine- to medium-grained, rootlets.
YOUNGER ALLUVIUM (Qya)
Gravelly SAND (SP/GP): Grayish brown, dry, fine- to medium-grained,
rounded gravel - 15%, cobbles up to 9" - 10%.
Yellowish brown, slightly moist, gravel - 45%, cobbles up to 8" - 10%.

Total Depth = 10'
No groundwater
Test pit backfilled with cuttings.

Job No.: 23-202 Client:
Diversified Pacific
Communities

Date: 7/28/23

Drill Method:Backhoe Driving Weight: N/A Logged By: KTM
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Petra Geosciences, Inc.
PLATE A-4

Project: Knox Avenue and Walnut Street Boring No.: TP-4

Location: Fontana Elevation:
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TOPSOIL
Silty SAND (SM): Grayish brown, dry, loose, fine- to medium-grained, rootlets,
gravel - 10%.
YOUNGER ALLUVIUM (Qya)
Gravelly SAND (SP/GP): Gray, dry, fine- to medium-grained, gravel - 55%,
cobbles up to 8" - 10%.
Yellowish brown, slightly moist, gravel - 40%, cobbles up to 12".

Total Depth = 8.5'
No groundwater
Test pit backfilled with cuttings.

Job No.: 23-202 Client:
Diversified Pacific
Communities

Date: 7/28/23

Drill Method:Backhoe Driving Weight: N/A Logged By: KTM
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Petra Geosciences, Inc.
PLATE A-5

Project: Knox Avenue and Walnut Street Boring No.: TP-5

Location: Fontana Elevation:
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TOPSOIL
Silty SAND (SM): Brown, dry, loose, fine-grained, rootlets, gravel up to 2" -
5%.
YOUNGER ALLUVIUM (Qya)
Gravelly SAND (SP/GP): Gray, dry, medium-grained, rounded gravel - 35%,
cobbles up to 8" -  15%.
Yellowish brown, sand - 50%, gravel - 35%, cobbles 10%, boulders up to 14" -
5%.

Total Depth = 10'
No groundwater
Test pit backfilled with cuttings.

Job No.: 23-202 Client:
Diversified Pacific
Communities

Date: 7/28/23

Drill Method:Backhoe Driving Weight: N/A Logged By: KTM
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Petra Geosciences, Inc.
PLATE A-6

Project: Knox Avenue and Walnut Street Boring No.: TP-6

Location: Fontana Elevation:
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TOPSOIL
Silty SAND (SM): Grayish brown, dry, loose, fine- to medium-grained, gravel
up to 2" - 15%.
YOUNGER ALLUVIUM (Qya)
Gravelly SAND (SP/GP): Yellowish brown, dry, gravel - 45%, cobbles up o 7"
- 10%.
Gray.
Dark yellowish brown, slightly moist, trace roots, gravel - 45%, cobbles - 5%,
boulders up to 12" - 5%.

SAND (SP): gravel - 15%, cobbles - 5%, boulders up to 13" - 5%.

Total Depth = 10'
No groundwater
Test pit backfilled with cuttings.

Job No.: 23-202 Client:
Diversified Pacific
Communities

Date: 7/28/23

Drill Method:Backhoe Driving Weight: N/A Logged By: KTM
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Petra Geosciences, Inc.
PLATE A-7

Project: Knox Avenue and Walnut Street Boring No.: TP-7

Location: Fontana Elevation:
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TOPSOIL
Silty SAND (SM): Grayish brown, dry, loose, fine-grained, rootlets, gravel up
tom .75" - 3%.
YOUNGER ALLUVIUM (Qya)
Gravelly SAND (SP/GP): Yellowish brown to gray, dry, medium-grained,

Total Depth = 10'
No groundwater
Test pit backfilled with cuttings.

Job No.: 23-202 Client:
Diversified Pacific
Communities

Date: 7/28/23

Drill Method:Backhoe Driving Weight: N/A Logged By: KTM
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Petra Geosciences, Inc.
PLATE A-8

Project: Knox Avenue and Walnut Street Boring No.: TP-8

Location: Fontana Elevation:

gravel - 30%, cobbles up to 6" - 2%.
Dark yellowish brown, slightly moist .

Gray to yellowish brown.
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TOPSOIL
Silty SAND (SM): Grayish brown, dry, loose, fine-grained, rootlets, gravel up
to 1" - 10%.
YOUNGER ALLUVIUM (Qyf)
Gravelly SAND (SP/GP): Gray, dry, medium- to coarse-grained, gravel - 45%,
cobbles up to 6" - 10%.
Yellowish brown, rootlets, cobbles size increases up to 8".

Dark yellowish brown, medium- to coarse-grained, gravel - 10%, cobbles -
5%, sand 85%.

Total Depth = 9.5'
No groundwater
Test pit backfilled with cuttings.

Job No.: 23-202 Client:
Diversified Pacific
Communities

Date: 7/28/23

Drill Method:Backhoe Driving Weight: N/A Logged By: KTM
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Petra Geosciences, Inc.
PLATE A-9

Project: Knox Avenue and Walnut Street Boring No.: TP-9

Location: Fontana Elevation:
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TOPSOIL
Silty SAND (SM): Grayish brown, dry, loose, rootlets, gravel up to 1" - 10%.
YOUNGER ALLUVIUM (Qya)
Gravelly SAND (SP/GP): Yellowish brown to brown, dry, fine- to medium-
grained, gravel - 30%, cobbles up to 6" - 20%.
Gray.
Dark yellowish brown, medium-grained, gravel - 25%, cobbles - 5%, boulders
up to 12" - 5%.

medium- to coarse-grained.

Total Depth = 9'
No groundwater
Test pit backfilled with cuttings.

Job No.: 23-202 Client:
Diversified Pacific
Communities

Date: 7/28/23

Drill Method:Backhoe Driving Weight: N/A Logged By: KTM
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Petra Geosciences, Inc.
PLATE A-10

Project: Knox Avenue and Walnut Street Boring No.: TP-10

Location: Fontana Elevation:
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TOPSOIL
Silty SAND (SM): Brown, slightly moist, fine-grained, trace garbage/plastic
debris.

YOUNGER ALLUVIUM (Qya)
Gravvley SAND (SP/GP): Yellowish brown, slightly moist, medium-grained,
gravel - 30%, cobbles - 10%, boulders up to 10" - 3%.

Total Depth = 5.5'
No groundwater
Test pit backfilled with cuttings.

Job No.: 23-202 Client:
Diversified Pacific
Communities

Date: 7/28/23

Drill Method:Backhoe Driving Weight: N/A Logged By: KTM
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Petra Geosciences, Inc.
PLATE A-11

Project: Knox Avenue and Walnut Street Boring No.: TP-11

Location: Fontana Elevation:
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TOPSOIL
Silty SAND (SM): Grayish brown, dry, fine- to medium-grained, rootlets, gravel
up to 2" - 10%.
YOUNGER ALLUVIUM (Qya)
Gravelly SANd (SP/GP): Gray, dry, medium-grained, gravel - 35%, cobbles
up to 8" - 10%.
Yellowish brown, gravel - 35%, cobbles - 10%, boulders up to 18" - 5%.

Total Depth = 5'
No groundwater
Percolation test installed at bottom of pit (4-5').

Project: Knox Avenue and Walnut Street Boring No.: P-1

Location: Fontana Elevation:

Job No.: 23-202 Client:
Diversified Pacific
Communities

Date: 7/28/23

Drill Method:Bachoe Driving Weight: N/A Logged By: KTM
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Petra Geosciences, Inc.
PLATE A-12
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LABORATORY TEST PROCEDURES 

 

LABORATORY DATA SUMMARY



 

_____________________________________________________   ______________________________________ 
 

PETRA GEOSCIENCES, INC. Laboratory Address: 1251 W. Pomona Road, Unit 103, Corona, CA, 92882 
J.N. 23-202 

LABORATORY TEST PROCEDURES 

 
Soil Classification 

 
Soils encountered within the exploratory borings were initially classified in the field in general accordance 
with the visual-manual procedures of the Unified Soil Classification System (ASTM D 2488). The samples 
were re-examined in the laboratory and the classifications reviewed and then revised where appropriate. 
The assigned group symbols are presented in the Boring Logs (Appendix A). 
 
Maximum Dry Density and Optimum Moisture Content 

 
The maximum dry density and optimum moisture content of the on-site soils were determined for selected 
bulk samples in accordance with current version of ASTM D 1557. The results of these tests are presented 
on Plate B-1. 
 
Expansion Index 

 
The expansion index of onsite soils was determined per ASTM D 4829. The expansion index and expansion 
potential are presented in Plate B-1. 
 
Corrosivity Tests 

 
Chemical analyses were performed on a selected sample to determine concentrations of soluble sulfate and 
chloride, as well as pH and resistivity. These tests were performed in accordance with California Test 
Method Nos. 417 (sulfate), 422 (chloride) and 643 (pH and resistivity). Test results are presented in  
Plate B-1. 
 
Percent Passing No. 200 Sieve 

 
Selected samples were run through a number 200 sieve in general accordance with the latest version of Test 
Method ASTM D 1140. The results of these tests are included on Plate B-1. 
 



 

_____________________________________________________   ______________________________________ 

 

PETRA GEOSCIENCES, INC. Laboratory Address: 1251 W. Pomona Road, Unit 103, Corona, CA, 92882 
J.N. 23-202 PLATE B-1 

LABORATORY DATA SUMMARY 

 

Laboratory Maximum Dry Density 

 

Sample Location Soil Type 

Optimum 

Moisture 

(%) 

Maximum 

Dry Density 

(pcf) 

P-1 @ 0-4’ Gravelly silty fine- to coarse-grain SAND 5.5 138.0 

PER ASTM D 1557 and D4718-15 (Oversize Correction at 20.6%) 
 
 
 

Corrosivity 

 

Sample Location 
Sulfate1 

(%) 

Chloride2 

(ppm) 
pH3 

Resistivity3 

(ohm-cm) 

P-1 @ 0-4’ 0.0027 248 5.7 1,200 

(1)  PER CALIFORNIA TEST METHOD NO. 417 
(2)  PER CALIFORNIA TEST METHOD NO. 422 
(3)  PER CALIFORNIA TEST METHOD NO. 643 
 
 
 

Expansion Index 

 

Sample Location Depth 

(feet) 
Soil Type 

Expansion1 

Index 

Expansion 

Potential 

P-1 @ 0-4’ Gravelly silty fine- to coarse-grain SAND 0 Very Low 

(1)  PER ASTM D 4829 
 
 
 

Percent Passing No. 200 Sieve 

 

Sample Location Depth 

(feet) 
Soil Type 

Passing No. 200 Sieve 

(Percent) 

P-1 @ 0-4’ Gravelly silty fine- to coarse-grain SAND 14.6 

TP-1 @ 0-5’ Gravelly silty fine- to coarse-grain SAND 20.1 

(1)  PER ASTM D 1140 
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SEISMIC DESIGN PARAMETERS
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INFILTRATION TEST RESULTS



Total Depth of Boring, Dt (ft): 5.4 Zone Tested: 4' -5.4'
Diameter of Hole, D (in): 15 Date: 7-25-2023
Diameter of Pipe, d (in): 2
Agg. Correction (% Voids): 40
Pre-soak depth (ft): 5

1st Reading 2nd Reading
1 4.33 5.00 8.0 0.12 884
1 4.42 5.00 7.0 0.14 800
1 4.33 5.00 8.0 0.12 884
1 4.33 5.00 8.0 0.12 884
1 4.46 5.00 6.5 0.15 760
1 4.42 5.00 7.0 0.14 800
1 4.42 5.00 7.0 0.14 800
1 4.42 5.00 7.0 0.14 800
1 4.42 5.00 7.0 0.14 800

Soil Description*: medium Gravelly Sand
* predominant materials within test zone

Percolation Rate: 0.14 min/in

800 gal/day/ft2

Infiltration Rate: 130 in/hr*
(Porchet Method)

r = D / 2

Ho = Dt - Do

Hf = Dt - Df 

DH = ΔD = Ho - Hf 

Havg = (Ho + Hf) / 2

*Raw Number, Does Not Include a Factor of Safety

Reference: RCFCWCD, Design Handbook for LIDBMP, dated September, 2011

August 2023

J.N.: 23-202

Test Number: P-1

40880 County Center Drive, Suite M
Temecula, CA 92591

PHONE: (951) 600-9271

Perc. Rate 
(gal/day/ft^2)

Shallow Percolation Test Method

Time 
Interval 
(min)

Depth to Water Surface         
Dw (ft)

Change 
in Head 

(in)

Perc. 
Rate 

(min/in)

where Infiltration Rate, It = DH (60r) / Dt (r + 2Havg )

Figure 2

Diversified Pacific / Tennesee & Lugonia

Redlands, California

PERCOLATION TEST SUMMARY

PETRA GEOSCIENCES, INC.

 COSTA MESA  TEMECULA  VALENCIA  PALM DESERT  CORONA  SAN DIEGO
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STANDARD GRADING SPECIFICATIONS 



STANDARD GRADING SPECIFICATIONS 
 

 
Page 1 

These specifications present the usual and minimum requirements for projects on which Petra Geosciences, 
Inc. (Petra) is the geotechnical consultant. No deviation from these specifications will be allowed, except 
where specifically superseded in the preliminary geology and soils report, or in other written 
communication signed by the Soils Engineer and Engineering Geologist of record (Geotechnical 
Consultant). 
 
 
I. GENERAL 
 

A. The Geotechnical Consultant is the Owner's or Builder's representative on the project. For the 
purpose of these specifications, participation by the Geotechnical Consultant includes that 
observation performed by any person or persons employed by, and responsible to, the licensed 
Soils Engineer and Engineering Geologist signing the soils report. 

 
B. The contractor should prepare and submit to the Owner and Geotechnical Consultant a work 

plan that indicates the sequence of earthwork grading, the number of "spreads" and the 
estimated quantities of daily earthwork to be performed prior to the commencement of grading. 
This work plan should be reviewed by the Geotechnical Consultant to schedule personnel to 
perform the appropriate level of observation, mapping, and compaction testing as necessary. 

 
C. All clearing, site preparation, or earthwork performed on the project shall be conducted by the 

Contractor in accordance with the recommendations presented in the geotechnical report and 
under the observation of the Geotechnical Consultant. 

 
D. It is the Contractor's responsibility to prepare the ground surface to receive the fills to the 

satisfaction of the Geotechnical Consultant and to place, spread, mix, water, and compact the 
fill in accordance with the specifications of the Geotechnical Consultant. The Contractor shall 
also remove all material considered unsatisfactory by the Geotechnical Consultant. 

 
E. It is the Contractor's responsibility to have suitable and sufficient compaction equipment on the 

job site to handle the amount of fill being placed. If necessary, excavation equipment will be 
shut down to permit completion of compaction to project specifications. Sufficient watering 
apparatus will also be provided by the Contractor, with due consideration for the fill material, 
rate of placement, and time of year. 

 
F. After completion of grading a report will be submitted by the Geotechnical Consultant. 

 
 
II. SITE PREPARATION 
 

A. Clearing and Grubbing 
 

1. All vegetation such as trees, brush, grass, roots, and deleterious material shall be disposed 
of offsite. This removal shall be concluded prior to placing fill. 

 
2. Any underground structures such as cesspools, cisterns, mining shafts, tunnels, septic 

tanks, wells, pipe lines, etc., are to be removed or treated in a manner prescribed by the 
Geotechnical Consultant. 
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III. FILL AREA PREPARATION 
 

A. Remedial Removals/Overexcavations 
 

1. Remedial removals, as well as overexcavation for remedial purposes, shall be evaluated by 
the Geotechnical Consultant. Remedial removal depths presented in the geotechnical report 
and shown on the geotechnical plans are estimates only. The actual extent of removal 
should be determined by the Geotechnical Consultant based on the conditions exposed 
during grading. All soft, loose, dry, saturated, spongy, organic-rich, highly fractured or 
otherwise unsuitable ground shall be overexcavated to competent ground as determined by 
the Geotechnical Consultant. 

 
2. Soil, alluvium, or bedrock materials determined by the Soils Engineer as being unsuitable 

for placement in compacted fills shall be removed from the site. Any material incorporated 
as a part of a compacted fill must be approved by the Geotechnical Consultant. 

 
3. Should potentially hazardous materials be encountered, the Contractor should stop work in 

the affected area. An environmental consultant specializing in hazardous materials should 
be notified immediately for evaluation and handling of these materials prior to continuing 
work in the affected area. 

 
B. Evaluation/Acceptance of Fill Areas 
 

All areas to receive fill, including removal and processed areas, key bottoms, and benches, shall 
be observed, mapped, elevations recorded, and/or tested prior to being accepted by the 
Geotechnical Consultant as suitable to receive fill. The contractor shall obtain a written 
acceptance from the Geotechnical Consultant prior to fill placement. A licensed surveyor shall 
provide sufficient survey control for determining locations and elevations of processed areas, 
keys, and benches. 

 
C. Processing 
 

After the ground surface to receive fill has been declared satisfactory for support of fill by the 
Geotechnical Consultant, it shall be scarified to a minimum depth of 6 inches and until the 
ground surface is uniform and free from ruts, hollows, hummocks, or other uneven features 
which may prevent uniform compaction. 
 
The scarified ground surface shall then be brought to optimum moisture, mixed as required, 
and compacted to a minimum relative compaction of 90 percent. 

 
D. Subdrains 
 

Subdrainage devices shall be constructed in compliance with the ordinances of the controlling 
governmental agency, and/or with the recommendations of the Geotechnical Consultant. 
(Typical Canyon Subdrain details are given on Plate SG-1). 

 
E. Cut/Fill & Deep Fill/Shallow Fill Transitions 
 

In order to provide uniform bearing conditions in cut/fill and deep fill/shallow fill transition 
lots, the cut and shallow fill portions of the lot should be overexcavated to the depths and the 
horizontal limits discussed in the approved geotechnical report and replaced with compacted 
fill. (Typical details are given on Plate SG-7.) 
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IV. COMPACTED FILL MATERIAL 
 
A. General 

 
Materials excavated on the property may be utilized in the fill, provided each material has been 
determined to be suitable by the Geotechnical Consultant. Material to be used for fill shall be 
essentially free of organic material and other deleterious substances. Roots, tree branches, and 
other matter missed during clearing shall be removed from the fill as recommended by the 
Geotechnical Consultant. Material that is spongy, subject to decay, or otherwise considered 
unsuitable shall not be used in the compacted fill. 
 
Soils of poor quality, such as those with unacceptable gradation, high expansion potential, or 
low strength shall be placed in areas acceptable to the Geotechnical Consultant or mixed with 
other soils to achieve satisfactory fill material. 

 
B. Oversize Materials 

 
Oversize material defined as rock, or other irreducible material with a maximum dimension 
greater than 12 inches in diameter, shall be taken offsite or placed in accordance with the 
recommendations of the Geotechnical Consultant in areas designated as suitable for rock 
disposal (Typical details for Rock Disposal are given on Plate SG-4). 
 
Rock fragments less than 12 inches in diameter may be utilized in the fill provided, they are 
not nested or placed in concentrated pockets; they are surrounded by compacted fine grained 
soil material and the distribution of rocks is approved by the Geotechnical Consultant. 
 

C. Laboratory Testing 
 
Representative samples of materials to be utilized as compacted fill shall be analyzed by the 
laboratory of the Geotechnical Consultant to determine their physical properties. If any material 
other than that previously tested is encountered during grading, the appropriate analysis of this 
material shall be conducted by the Geotechnical Consultant as soon as possible. 
 

D. Import 
 
If importing of fill material is required for grading, proposed import material should meet the 
requirements of the previous section. The import source shall be given to the Geotechnical 
Consultant at least 2 working days prior to importing so that appropriate tests can be performed 
and its suitability determined. 

 
 
V. FILL PLACEMENT AND COMPACTION 

 
A. Fill Layers 

 
Material used in the compacting process shall be evenly spread, watered, processed, and 
compacted in thin lifts not to exceed 6 inches in thickness to obtain a uniformly dense layer. 
The fill shall be placed and compacted on a horizontal plane, unless otherwise approved by the 
Geotechnical Consultant. 
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B. Moisture Conditioning 
 
Fill soils shall be watered, dried back, blended, and/or mixed, as necessary to attain a relatively 
uniform moisture content at or slightly above optimum moisture content. 

 
C. Compaction 

 
Each layer shall be compacted to 90 percent of the maximum density in compliance with the 
testing method specified by the controlling governmental agency. (In general, ASTM D 1557-
02, will be used.) 
 
If compaction to a lesser percentage is authorized by the controlling governmental agency 
because of a specific land use or expansive soils condition, the area to received fill compacted 
to less than 90 percent shall either be delineated on the grading plan or appropriate reference 
made to the area in the soils report. 

 
D. Failing Areas 

 
If the moisture content or relative density varies from that required by the Geotechnical 
Consultant, the Contractor shall rework the fill until it is approved by the Geotechnical 
Consultant. 

 
E. Benching 

 
All fills shall be keyed and benched through all topsoil, colluvium, alluvium or creep material, 
into sound bedrock or firm material where the slope receiving fill exceeds a ratio of 5 horizontal 
to 1 vertical, in accordance with the recommendations of the Geotechnical Consultant. 

 
 
VI. SLOPES 

 
A. Fill Slopes 

 
The contractor will be required to obtain a minimum relative compaction of 90 percent out to 
the finish slope face of fill slopes, buttresses, and stabilization fills. This may be achieved by 
either overbuilding the slope and cutting back to the compacted core, or by direct compaction 
of the slope face with suitable equipment, or by any other procedure that produces the required 
compaction. 

 
B. Side Hill Fills 

 
The key for side hill fills shall be a minimum of 15 feet within bedrock or firm materials, unless 
otherwise specified in the soils report. (See detail on Plate SG-5.) 

 
C. Fill-Over-Cut Slopes  

 
Fill-over-cut slopes shall be properly keyed through topsoil, colluvium or creep material into 
rock or firm materials, and the transition shall be stripped of all soils prior to placing fill. (see 
detail on Plate SG-6). 
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D. Landscaping 
 
All fill slopes should be planted or protected from erosion by other methods specified in the 
soils report. 
 

E. Cut Slopes 
 
1. The Geotechnical Consultant should observe all cut slopes at vertical intervals not 

exceeding 10 feet. 
 
2. If any conditions not anticipated in the preliminary report such as perched water, seepage, 

lenticular or confined strata of a potentially adverse nature, unfavorably inclined bedding, 
joints or fault planes are encountered during grading, these conditions shall be evaluated 
by the Geotechnical Consultant, and recommendations shall be made to treat these 
problems (Typical details for stabilization of a portion of a cut slope are given in Plates 
SG-2 and SG-3.). 

 
3. Cut slopes that face in the same direction as the prevailing drainage shall be protected from 

slope wash by a non-erodible interceptor swale placed at the top of the slope. 
 
4. Unless otherwise specified in the soils and geological report, no cut slopes shall be 

excavated higher or steeper than that allowed by the ordinances of controlling 
governmental agencies. 

 
5. Drainage terraces shall be constructed in compliance with the ordinances of controlling 

governmental agencies, or with the recommendations of the Geotechnical Consultant. 
 
 
VII. GRADING OBSERVATION 

 
A. General 

 
All cleanouts, processed ground to receive fill, key excavations, subdrains, and rock disposals 
must be observed and approved by the Geotechnical Consultant prior to placing any fill. It shall 
be the Contractor's responsibility to notify the Geotechnical Consultant when such areas are 
ready. 

 
B. Compaction Testing 

 
Observation of the fill placement shall be provided by the Geotechnical Consultant during the 
progress of grading. Location and frequency of tests shall be at the Consultants discretion based 
on field conditions encountered. Compaction test locations will not necessarily be selected on 
a random basis. Test locations may be selected to verify adequacy of compaction levels in areas 
that are judged to be susceptible to inadequate compaction. 

 
C. Frequency of Compaction Testing 

 
In general, density tests should be made at intervals not exceeding 2 feet of fill height or every 
1000 cubic yards of fill placed. This criteria will vary depending on soil conditions and the size 
of the job. In any event, an adequate number of field density tests shall be made to verify that 
the required compaction is being achieved. 

 



STANDARD GRADING SPECIFICATIONS 
 

 
Page 6 

VIII. CONSTRUCTION CONSIDERATIONS 
 
A. Erosion control measures, when necessary, shall be provided by the Contractor during grading 

and prior to the completion and construction of permanent drainage controls. 
 
B. Upon completion of grading and termination of observations by the Geotechnical Consultant, 

no further filling or excavating, including that necessary for footings, foundations, large tree 
wells, retaining walls, or other features shall be performed without the approval of the 
Geotechnical Consultant. 

 
C. Care shall be taken by the Contractor during final grading to preserve any berms, drainage 

terraces, interceptor swales, or other devices of permanent nature on or adjacent to the property. 
 
 
S:\!BOILERS-WORK\REPORT INSERTS\STANDARD GRADING SPECS 





















aeuser1
Text Box
Educational Materials



FFFO  N  T  A  N  AO  N  T  A  N  AO  N  T  A  N  A
C I T Y                O FC I T Y                O FC I T Y                O F

PUBLIC SERVICESPUBLIC SERVICESPUBLIC SERVICES



FFO  N  T  A  N  AO  N  T  A  N  A
C I T Y                O FC I T Y                O F

PUBLIC SERVICESPUBLIC SERVICES



FFO  N  T  A  N  AO  N  T  A  N  A
C I T Y                O FC I T Y                O F

PUBLIC SERVICESPUBLIC SERVICES



FFO  N  T  A  N  AO  N  T  A  N  A
C I T Y                O FC I T Y                O F

PUBLIC SERVICESPUBLIC SERVICES



FFFO  N  T  A  N  AO  N  T  A  N  AO  N  T  A  N  A
C I T Y                O FC I T Y                O FC I T Y                O F

PUBLIC SERVICESPUBLIC SERVICESPUBLIC SERVICES



FFO  N  T  A  N  AO  N  T  A  N  A
C I T Y                O FC I T Y                O F

PUBLIC SERVICESPUBLIC SERVICES



FFO  N  T  A  N  AO  N  T  A  N  A
C I T Y                O FC I T Y                O F

PUBLIC SERVICESPUBLIC SERVICES



aeuser1
Text Box
BMP details



Corrugated Metal Pipe 
Infiltration System

Solutions 
Guide

ENGINEERED SOLUTIONS



2

© 2015 Contech Engineered Solutions LLC

Stormwater Solutions from Contech

Selecting the Right Stormwater Solution Just Got Easier... 
It’s simple to choose the right stormwater solution to achieve your goals with 
the Contech Stormwater Solutions Staircase. First, select the runoff reduction 
practices that are most appropriate for your site, paying particular attention 
to pretreatment needs. If the entire design storm cannot be retained, select 
a treatment best management practice (BMP) for the balance. Finally, select 
a detention system to address any outstanding downstream erosion.

 Learn more about all of our stormwater 

technologies at www.ContechES.com/s t ormwater

Design Your Own Detention or Infiltration SystemDYODS
The Contech Design Your Own Detention System 

(DYODS®) tool fully automates the layout process 

for stormwater detention and infiltration systems 

and produces CAD and PDF files that can be used 

for creating plans and specs, and for estimating 

total installed costs.

To use the Design Your Own Detention  
or Infiltration System tool, visit: 
www.ContechES.com/dyods
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Learn more at www.ContechES.com/cmp-detention

The only sure way to eliminate stormwater pollution is to 

eliminate stormwater runoff.  In recognition of this fact, 

Green Infrastructure and Low Impact Development based 

stormwater management regulations  prioritizing runoff 

reduction have proliferated throughout the United States. 

Where site conditions allow, infiltration is typically the most 

cost effective and reliable runoff reduction approach.  In 

urban environments where there are competing demands 

for land, subsurface infiltration can provide many of the 

benefits of landscape based systems but without requiring 

dedicated land area.  Infiltration systems are commonly 

comprised of a pretreatment component designed to 

remove sediment, trash, and oil, followed by plastic, metal 

or concrete storage units surrounded by permeable stone 

creating a high voids storage gallery.  Infiltration systems 

are typically designed to support vehicular loading and to 

withstand lateral pressures from surrounding soil that allows 

the overlying land to be used for virtually any non-building 

application.

Subsurface Infiltration as a Stormwater Management Strategy

LID benefits include runoff volume reduction, peak flow control, 
ground water recharge, and water quality improvement.

CMP infiltration is used at Pitzer College in Claremont, California.

Subsurface infiltration meets the objectives 

of LID by reducing runoff with the added 

benefit of saving land space in urban 

environments.
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CMP – the “Go To” Material for Subsurface Infiltration
The purpose of the storage vessel is to hold stormwater 

runoff underground while allowing it to infiltrate the 

surrounding soil. For the majority of applications, corrugated 

metal pipe (CMP) is the “go to” material for subsurface 

infiltration.

•	 75+ year service life guidance for certain materials/
coatings in recommended environments.* Please  
refer to the Corrugated Metal Pipe Detention Design 
Guide for additional information.

•	 Various pipe coatings and materials are available to 
accommodate site-specific needs: Aluminized Steel Type 
2 (ALT2), Galvanized, CORLIX® Aluminum, and Polymer 
Coated.

•	 Wide range of gages, corrugations, and shapes, in 
diameters 12” – 144”.

•	 Pipe can be fully or partially perforated for infiltration, 
retention, or groundwater recharge applications.

•	 Custom access risers and manifolds provide direct 
access for maintenance.

•	 Outlet control devices can be incorporated within the 
system, eliminating the need for a separate structure.

•	 Customizable - a variety of fittings allow CMP to match 
most layout configurations.

•	 May be designed for heavy loading and high maximum 
cover.

•	 Contributes to LEED points.

•	 Available locally; quick turnaround time.

•	 The most economical installed solution.

A wide range of CMP diameters and coatings are available  
to meet site specific needs.

CMP can be laid out in configurations  
not achievable with other materials. 

With its low cost, a wide variety of diameters, 

layout configurations, and materials, no other 

material can match CMP’s flexibility and versatility.

*	 Service life guidance provided by National Corrugated Steel Pipe 
Association (NCSPA) and/or AK Steel Corporation. See NCSPA.org website 
or consult your engineer of record for additional information on service 
life, recommended environments and field studies on various materials and 
coatings. Corrosive environments, such as seawater and road/de-icing salt 
infiltration, and other environments with pH and resistivity outside of the 
recommended range may cause premature corrosion and reduce actual 
service life. Because site conditions vary, Contech does not guaranty or 
warrant service life guidance for materials and coatings.
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Learn more at www.ContechES.com/cmp-detention

Some engineers are hesitant to use corrugated metal pipe (CMP) 

for infiltration because they have heard about CMP drainage 

culverts that have corroded due to abrasion. Factors affecting 

longevity differ between culvert and infiltration applications. 

Culverts experience high velocity flows carrying abrasive sediment, 

which can wear off galvanized coatings used in older CMP 

culverts. Infiltration systems are designed for storage rather than 

conveyance, so velocity and abrasive forces are minimized. In 

addition, improved CMP coatings, such as Aluminized Type 2 

(ALT2), are more abrasion resistant and have demonstrated 

superior in-ground performance against abrasion in long-

term durability studies. Field studies also have indicated that 

ALT2 coating may extend service life in wider pH and resistivity 

ranges than galvanized coatings. Confirming and maintaining 

recommended environmental conditions helps ensure system 

longevity projected by the long term studies. Finally, properly 

designed infiltration systems include pretreatment, flow control and 

a stone backfill envelope that can reduce exposure to abrasion.   

•	 National Corrugated Steel Pipe Association (NCSPA) service 
life guidance of 75+ years for certain materials/coatings in 
recommended environments.

•	 CMP infiltration systems can be designed to meet HS-20  
or greater load requirements with proper 
depths of cover.

•	 With low flows, CMP infiltration systems have 
little susceptibility to abrasion inside the pipe 
that holds stormwater runoff.  

•	 Various pipe coatings and materials are 
available to accommodate site-specific needs: 
Aluminized Steel Type 2 (ALT2), Galvanized, CORLIX® Aluminum, and Polymer Coated.

•	 CMP infiltration systems are to be surrounded by clean crushed rock to provide increased storage capacity 
and reduce contact with native soils. The entire system may be wrapped with fabric or liner on the sides 
and top to help further reduce contact with native soils.

•	 CMP infiltration systems may be used in wide range of recommended environments. AK Steel Corporation’s 
field studies and technical guidance indicate 75 year service life guidance for 16 gage ALT2 for pH of 5-9 
and resistivity greater than 1,500 ohm-cm and 100 year service life guidance for 16 gage ALT2 for pH of 
6-8 and resistivity greater than 5,000 ohm-cm.

•	 Corrosive environments, such as seawater and road/de-icing salt infiltration, acidic minewater, and sanitary 
sewage, and other environments with pH and resistivity outside of the recommended range may cause 
premature corrosion and reduce actual service life.

•	 Infiltration systems are to be inspected and maintained in accordance with Contech’s guidelines. See 
Corrugated Metal Pipe Detention Design Guide for additional information on CMP infiltration systems.

Addressing the Question of Longevity

CMP has a proven service life

 Learn more about the durability of steel through 

the recent NCSPA ALT2 Study - www.ncs pa . o rg
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Maximizing Vertical Space: Every Inch Counts

One of the most overlooked advantages of CMP is its 
ability to maximize vertical storage space.

Increasing the depth of a CMP infiltration system 
allows for more water storage in the same footprint. 
For example, doubling the diameter of pipe yields 
four times as much storage volume in the pipe. This 
provides a significant cost savings per cubic foot of 
storage. In addition, more vertical storage space 
means a smaller footprint, less excavation, and lower 
project costs.

2x the diameter - 4x the storage

Diameter 
(inches)

Volume 
(ft3/ft)

Min. Cover Height
Diameter 
(inches)

Volume 
(ft3/ft)

Min. Cover Height

12 .78 12” 78 33.2 12”

15 1.22 12” 84 38.5 12”

18 1.76 12” 90 44.2 12”

21 2.40 12” 96 50.3 12”

24 3.14 12” 102 56.8 18”
30 4.9 12” 108 63.6 18”
36 7.1 12” 114 70.9 18”

42 9.6 12” 120 78.5 18”

48 12.6 12” 126 86.6 18”
54 15.9 12” 132 95.0 18”
60 19.6 12” 138 103.9 18”
66 23.8 12” 144 113.1 18”
72 28.3 12”

Round Pipe – CMP    6-in to 144-in

Sizing

96” diameter - 50.2 ft³/ft

48” diameter - 12.5 ft³/ft

Contech’s Corrugated Metal Pipe Detention 

systems maximize vertical storage space.
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Infiltration systems have multiple components, and one 

of the most important is pretreatment. The purpose of a 

pretreatment device is to prolong the life of the infiltration 

system by removing debris and sediment that can collect on 

the invert and within the stone backfill voids. Pretreatment 

will maintain the efficiency of an infiltration system as well 

as extend the life cycle, therefore preventing a premature 

replacement. Pretreatment also offers these additional 

benefits:

•	 Easier to clean and maintain compared to the 
infiltration system itself.

•	 Cost savings due to the extended service life of the 
system.

•	 Removing trash and debris protects downstream outlet 
control structures from clogging.

Pretreatment Design Considerations
When choosing a pretreatment system, it is important to 

consider the following:

•	 Downstream outlet control structures may require 
protection from a pretreatment device that screens 
trash and debris.

•	 Pretreatment system selection depends on pollutant 
targets.  Trash, debris, and larger particles can be 
removed with hydrodynamic separators.  Removing 
high percentages of fine particles and associated heavy 
metals and nutrients requires filtration.

•	 Reduced long term maintenance or replacement cost 
of the infiltration system can help justify pretreatment 
construction costs.

•	 Inlet and pipe layout will influence the number and 
type of pretreatment systems used.  A combination of 
different systems may be appropriate for the various 
inlet locations and flows.

The Need for Effective Pretreatment

Pretreatment systems that are easy to maintain 

and do not rely on the use of geotextile fabric are 

preferred.
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Contech offers a number of pretreatment options, all of which 

will extend the life of subsurface infiltration systems and improve 

water quality. The type of system chosen will depend on a 

number of factors including footprint, soil conditions, local 

regulations, and the desired level of pretreatment.

Pretreatment Options

CDS provides direct access to cleaning, and the 

built-in high flow bypass weir eliminates the need 

for a separate bypass structure.

Hydrodynamic Separation
Hydrodynamic Separation (HDS) provides a basic level of pretreatment 

by capturing and retaining trash and debris, sediment, and oil from 

stormwater runoff.

CDS®

The CDS uses a combination of swirl concentration and indirect 

screening and is the only non-blocking screening technology available 

in an HDS system. 

Filtration
Filtration provides a higher level of pretreatment and improved water 

quality by removing trash and debris, oil, fine solids, and dissolved 

pollutants such as metals, hydrocarbons, and nutrients. 

Filterra® Bioretention System
Filterra is an engineered bioretention system that has been optimized for 

high volume/flow treatment and high pollutant removal. 

The Stormwater Management StormFilter®

The StormFilter system is comprised of a structure that houses 

rechargeable, media-filled cartridges. The media can be customized to 

target site-specific pollutants. 

Jellyfish® Filter
The Jellyfish filter uses membrane filtration in a compact footprint to 

remove a high level and a wide variety of stormwater pollutants such as 

fine particulates, oil, trash and debris, metals, and nutrients. 
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There may be instances where alternative materials are 

needed for subsurface infiltration due to site specific needs. 

Plastic Chambers
Plastic chambers are best suited to shallow depth 

applications; minimum cover is 18 inches, and maximum 

cover is 96 inches. Some benefits of chambers are:

•	 Chambers may be beneficial for sites with limited vertical 
storage.

•	 Lightweight and installed by hand.

•	 Heavy equipment is not required to set units into place.

•	 Centralized stocking locations for short lead times.

 
 

Concrete Structures/Vaults 
Some concrete structures and vaults are best suited for high 

loading applications such as railroads or airports. Concrete 

units are also ideal in corrosive environments or areas with 

high salinity. Some benefits of concrete structures are:

•	 Wide range of spans and heights.

•	 Greater underground infiltration storage in a smaller 
footprint.

•	 Ample and easy maintenance access.

•	 Fast installation.

Alternative Materials for Subsurface Infiltration
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Project Profiles: CMP Infiltration Systems in Action

City Center Regional Stormwater Facility
Mountlake Terrace, Washington
•	 The city of Mountlake Terrace, Washington needed a new 

stormwater retention facility to provide stormwater treatment 
and downstream flood control.

•	 There was limited footprint for 80,000 CF of runoff, and 
the system was required to be very deep, with about 15’ of 
cover. 

•	 Engineers designed a system consisting of a CDS 
pretreatment system in front of 800 linear feet of 120” 
diameter, perforated, aluminized type 2 CMP that allows the 
runoff to slowly infiltrate the surrounding soil.

•	 Perforated CMP was selected for its ability to accommodate 
the deep bury, the relatively small footprint, and cost 
effectiveness.

Creative Office Space
El Segundo, California
•	 A stormwater infiltration solution was needed for a new 

group of office buildings.

•	 The owner wanted to maximize the use of the parking 
area in the urban setting.

•	 The site had a tight footprint and multiple utility 
constraints, requiring the design of five separate systems.

•	 A total of 860 LF of perforated CMP was installed 
providing of 25,265 CF of storage.

•	 Perforated CMP was selected for its design flexibility, cost 
effectiveness, and ease of installation.

Edie and Lew Wasserman Building, UCLA
Westwood, California
•	 The new six-story, 100,000 square foot Edie and Lew 

Wasserman Building was built on a very dense site that 
needed to meet sustainability requirements.

•	 The design needed to maximize infiltration volume, match 
existing inverts, and work around existing utilities.

•	 The stormwater management systems included a CDS 
pretreatment system and a CMP infiltration system using 
57’ of 72” perforated CMP.

•	 Perforated CMP was selected to avoid utilities, minimize 
excavation, meet the City of LA LID requirements, contribute 
to the building’s LEED certification, and to provide space 
for the buildings “outdoor room” and gardens.
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The Right Partner Can Make All the Difference

Regardless of your project’s objectives and constraints, our team of stormwater design engineers, regulatory managers, and 

local stormwater consultants are here to provide you with expert advice and assistance. If your goal is to eliminate or detain 

runoff, you can rely on Contech for a wide range of subsurface infiltration, detention, and rainwater harvesting solutions. If 

treatment is needed, our landscape-based biofiltration or subsurface filtration designs can fit into virtually any site and can be 

tailored to address specific pollutants.

At every stage of your project, count on Contech to provide engineering services including:
•	 Regulatory guidance and permitting assistance

•	 Preliminary standard details and/or site specific final CAD drawings and specifications

•	 Low Impact Development design assistance

•	 Engineering calculations for hydraulics/hydrology, rainwater harvesting, and detention/retention

•	 Online “Design Your Own” tools

•	 Review of preliminary site design, feasibility screening, and layout assistance

•	 Value engineering – cost estimates and options analysis

•	 Pre-construction support, project scheduling, and contractor coordination

•	 Installation and construction support

•	 Maintenance support:

»» Guidance manuals

»» Demonstrations

»» Qualified contractor identification

The result: an efficient design process, the right product, greater land space savings, and faster permitting. The entire 

Contech stormwater team welcomes the opportunity to work with you on your stormwater projects.

To get started, please visit www.conteches.com/localresources or call us at 800-338-1122.
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ENGINEERED SOLUTIONS

Pipe Solutions
Meeting project needs for durability, 
hydraulics, corrosion resistance,  
and stiffness 
•	 Corrugated Metal Pipe (CMP) 
•	 Steel Reinforced Polyethylene (SRPE) 
•	 High Density Polyethylene (HDPE) 
•	 Polyvinyl Chloride (PVC)

Stormwater Solutions
Helping to satisfy stormwater 
management requirements on  
land development projects 
•	Stormwater Treatment
•	Detention/Infiltration
•	Rainwater Harvesting
•	Biofiltration/Bioretention

Structures Solutions
Providing innovative options and 
support for crossings, culverts, 
and bridges 
•	Plate, Precast & Truss bridges 
•	Hard Armor 
•	Retaining Walls
•	Tunnel Liner Plate

COMPLETE SITE SOLUTIONS

Links to Stormwater Tools:
To use the Land Value Calculator, visit:  

www.ContechES.com/l v c
(Look under the Stormwater Management section to download the Land Value Calculator)

To use the Design Your Own Detention System tool, visit: 

www.ContechES.com/dyods

To use the Design Your Own Hydrodynamic Separator tool, 

visit: www.ContechES.com/dyohds

To use the Rainwater Harvesting Runoff Reduction Calculator 

tool, visit: www.ContechES.com/rwh -ca l cu lat or

To use the LID Site Planner , visit:  

www.ContechES.com/LIDs i t e p l a n n er

Dig Deeper
Find all the information you need at www.ContechES.com, 

including field and laboratory test results, approvals, 

brochures, design guides, standard details, and 

specifications within the product section of our site. 

Connect with Us
We're here to make your job easier – and that includes  

being able to get in touch with us when you need to.   

Go to www.ContechES.com/ConnectWithContech.  
While you’re there, be sure to check out our upcoming 

seminar schedule or request an in-house technical 

presentation.

Start a Project
If you are ready to begin a project, contact your local 

representative to get started.  Or you can check out our 

design toolbox for all our online resources at  

www.ContechES.com/designtoolbox.
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Call us today (800) 579-8819 or visit our website for detailed product information, drawings and 

design tools at www.oldcastlestormwater.com

FLOGARD® CATCH BASIN INSERT FILTER

INLET FILTRATION

Removes Pollutants from Runoff Prior to Entering Waterways

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

Focused Treatment
Removes petroleum hydro-
carbons, trash and Total 
Suspended Solids (TSS).

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

Two-part stainless-steel 

insert to filter solids and 

oils/grease

Easy to install, inspect and maintain, even on small and confined sites

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

No Standing Water
Helps to minimize bacteria 
and odor problems.

Economical 
Earn a higher return on 
system investment.

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

Catch Basin Filter Test Results Summary

UCLA  	
U of Auckland 
Tonking & Taylor, Ltd.
(for City of Auckland)	
U of Hawaii
(for City of Honolulu)

80
	
78 to 95

  

80

70 to 80
Testing Agency % TSS Removal % Oil & Grease Removal

20 to 40

% PAH Removal

By the Numbers*:
Filter will remove up to 80% of Total 
Suspended Solids (TSS), at least 70% 
of oils and grease and 40% of Total 
Phosphorus (TP) associated with 
organic debris as well as Polycyclic 
Aromatic Hydrocarbons (PAH ) from oil 
leaks and spills.
          *Approx. for urban street application



(800) 579-8819

oldcastlestormwater.com © 2017 Oldcastle Precast, Inc.

OSS_FloGard CBIF Insert_032017_v4

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

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

Catch Basin Filter Competitive Feature Comparison
Evaluation of Catch Basin Filters		  Oldcastle Stormwater	 Other Insert Filter Types** 
(Based on flow-comparable units)  (Scale 1-10)	

Flow Rate	    	 10	 7

Removal Efficiency*		  80%	 45%

Capacity - Sludge & Oil		  7	 7

Service Life		  10	 3

Installation - Ease of Handling / Installation	 8	 6

Ease of Inspections & Maintenance		  7	 7

Value		  10	 2

*approximate, based on field sediment removal testing in urban street application       **average

Long-Term Value Comparison		  Oldcastle Stormwater	 Other Insert Filter Types 
(Based on flow-comparable units)  (Scale 1-10)	

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

Installation Value ($/cfs treated)		  10	 7

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

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

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

Total First Year ROI ($/cfs treated)		  10	 5

Total Annual Avg Value ($/cfs treated, avg over 20 yrs)*	 10	 5

Flat-Grated Inlet

Circular Frame Catch BasinCaptured debris from FloGard Catch Basin Insert Filter in Dana Point, California

Combination Inlet
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STANDARD      
DEPTH

INLET ID          
Inside           

Dimension         
(inch x inch)

GRADE OD     
Outside           

Dimension        
(inch x inch)

TOTAL       
BYPASS      

CAPACITY       
(cu. ft. / sec.)

SOLIDS      
STORAGE      
CAPACITY       

(cu. ft.)

FILTERED      
FLOW                                                                                            

(cu. ft. / sec.)

SHALLOW        
DEPTH

SOLIDS      
STORAGE      
CAPACITY       

(cu. ft.)

FILTERED      
FLOW                                                                                            

(cu. ft. / sec.)

FGP-1633FGO 16 X 33 18 X 36 7.0 2.5 1.7 FGP-1633FGO8 1.4 1.1
FGP-1836FGO 18 X 36 18 X 40 6.9 2.3 1.6 FGP-1836FGO8 1.3 .9
FGP-2234FGO 22 X 34 24 X 36 8.1 3.6 2.1 FGP-2234FGO8 2.1 1.4
FGP-2436FGO 24 X 36 24 X 40 8.0 3.4 2.0 FGP-2436FGO8 1.95 1.15

STANDARD      
DEPTH

INLET ID          
Inside           

Dimension         
(inch x inch)

GRADE OD     
Outside           

Dimension        
(inch x inch)

TOTAL       
BYPASS      

CAPACITY       
(cu. ft. / sec.)

SOLIDS      
STORAGE      
CAPACITY       

(cu. ft.)

FILTERED      
FLOW                                                                                            

(cu. ft. / sec.)

SHALLOW        
DEPTH

SOLIDS      
STORAGE      
CAPACITY       

(cu. ft.)

FILTERED      
FLOW                                                                                            

(cu. ft. / sec.)

FGP-12F 12 X 12 12 X 14 2.8 0.3 0.4 FGP-12F8 .15 .25
FGP-16F 16 X 16 16 X 19 4.7 0.8 0.7 FGP-16F8 .45 .4
FGP-18F 18 X 18 18 X 20 4.7 0.8 0.7 FGP-18F8 .45 .4
FGP-1836F 18 X 36 18 X 40 6.9 2.3 1.6 FGP-1836F8 1.3 .9
FGP-21F 22 X 22 22 X 24 6.1 2.2 1.5 FGP-21F8 1.25 .85
FGP-24F 24 X 24 24 X 27 6.1 2.2 1.5 FGP-24F8 1.25 .85
FGP-2436F 24 X 36 24 X 40 8.0 3.4 2.0 FGP-2436F8 1.95 1.15
FGP-2448F 24 X 48 24 X 48 9.3 4.4 2.4 FGP-2448F8 2.5 1.35
FGP-32F-TN 28 X 28 32 X 32 6.3 2.2 1.5 FGP-32F8-TN 1.25 .85
FGP-30F 30 X 30 30 X 34 8.1 3.6 2.0 FGP-30F8 2.05 1.15
FGP-36F 36 X 36 36 X 40 9.1 4.6 2.4 FGP-36F8 2.65 1.35
FGP-3648F 36 X 48 40 X 48 11.5 6.8 3.2 FGP-3648F8 3.9 1.85
FGP-48F 48 X 48 48 X 54 13.2 9.5 3.9 FGP-48F8 5.45 2.25
FGP-1633F 16 X 34 18 X 36 6.9 2.3 1.6 FGP-1633F8 1.3 .9
FGP-2234F 22 X 34 24 X 36 8.0 3.4 2.0 FGP-2234F8 1.95 1.15

STANDARD DEPTH                            
-20 Inches-

SHALLOW DEPTH                                  
-12 Inches-

FloGard Combination Inlet
SPECIFIER CHART

STANDARD & SHALLOW                          
DEPTH

(Data in these columns is the same for                                  
both STANDARD & SHALLOW versions)MODEL NO. MODEL NO.

FloGard Flat Grated Inlet
SPECIFIER CHART

STANDARD & SHALLOW                          
DEPTH

(Data in these columns is the same for                                  
both STANDARD & SHALLOW versions)

STANDARD DEPTH                            
-20 Inches-

SHALLOW DEPTH                                  
-12 Inches-

MODEL NO.MODEL NO.

U.S. PATENT #6,551,023 & 6,872,029

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



INLET, FRAME & GRATE INFORMATION

CONTACT INFORMATION

CO
NT

AC
T

DE
TA

IL
S

Company:

Job Name:

Job Address:

Contact Name:

Email:

TY
PE Inlet Type (e.g. PA Type M):

Frame Model #:

Grate MFG/Model (e.g. Neenah R-2060):

Grate Type (Check One): Cast Iron           Steel

PLEASE PROVIDE MEASUREMENTS WITHIN 1/8" TO GUARANTEE ACCURATE INSTALLATION*

THE FOLLOWING MEASUREMENTS ARE REQUIRED TO PLACE AN ORDER

Notes: If any obstructions or protrusions exist within the catch basin, please provide photos and accurate measurements to ensure proper installation. Submittal 
of this form represents that the customer acknowledges that all details provided are accurate, and that any issues resulting from inaccurate information herein are 
the responsibility of said customer. * Use second page for additional catch basins.

CONTACT INFORMATION

Grate

Grate outside dimensions
A

Grate outside dimensions
B

Catch Basin

Frame clear opening or 
wall to wall inside the 
catch basin, whichever 
is less

C

Frame clear opening or 
wall to wall inside the 
catch basin, whichever 
is less

D

Grate section

Square belly

Round belly

Flat

Section through Catch Basin

Bottom of frame to top 
of outlet pipe

E

Bottom of frame to 
floor of catch basin

F

 Grate type (pick one):

Belly width

Belly width

Belly depth

Belly depth

G

H

I

J

City/State/Zip:

Phone:

Pipe inside diameterDo you have inlet pipes? If yes, bottom of grate to top of pipeY N Need to be filtered? Y N

Inlet Pipes?

Please email completed forms to contactstormwater@oldcastle.com
www.oldcastlestormwater.com		 Phone: (800) 579-8819

Measurement Chart for FloGard Inserts
(Square/Rectangular Flat Grated Inlets)

mailto:contactstormwater@oldcastle.com


PLEASE PROVIDE MEASUREMENTS WITHIN 1/8" TO GUARANTEE ACCURATE INSTALLATION
A - Grate outside dimensions
B - Grate outside dimensions
C - Frame clear opening or wall to wall inside the catch basin, whichever is less
D - Frame clear opening or wall to wall inside the catch basin, whichever is less

E - Measure from bottom of frame to top of outlet pipe
F - Bottom of frame to floor of catch basin
* If grate has "belly" please include measurements for G & H or I & J, depending 

on belly style.

Notes: If any obstructions or protrusions exist within the catch basin, please provide photos and accurate measurements to ensure proper installation. Submittal 
of this form represents that the customer acknowledges that all details provided are accurate, and that any issues resulting from inaccurate information herein are 
the responsibility of said customer.

THE FOLLOWING MEASUREMENTS ARE REQUIRED TO PLACE AN ORDER

Bottom of frame 
to top of pipeGrate outside dimensions Frame clear opening or wall to

wall inside the catch basin

A B C D E F

Bottom of frame to 
floor of catch basinQuantity/

Drain #

Square belly
width

G H I J

Square belly
depth

Round belly
width

Round belly
depth

Square belly grate Round belly grate

Please email completed forms to contactstormwater@oldcastle.com
www.oldcastlestormwater.com		 Phone: (800) 579-8819

Measurement Chart for FloGard Inserts
(Square/Rectangular Flat Grated Inlets)

NOTES:

mailto:contactstormwater@oldcastle.com


www.oldcastlestormwater.com
800-579-8819

BUILDING
STRUCTURES

OUR MARKETS

TRANSPORTATION

WATER

ENERGYCOMMUNICATIONS

FLOGARD® CATCH BASIN INSERT FILTER



Curb Opening Size Flexstorm Frame P/N

Up to 4' curb openings (1 Filter) 62HDWM1

Between 4' and 8' curb openings (2 Filters) 62HDWM2

Between 8' and 12' curb openings (3 Filters) 62HDWM3

Between 12' and 16' curb openings (4 Filters) 62HDWM4

For Open Throat Curb Inlets - Mounted to Wall Beneath Curb Opening

(22” depth) (12” depth)

STD Bag P/N Short Bag P/N

FX: Standard Woven Bag FX  FX-S 200 40

FX+: Woven w/ MyCelx FXP FXP-S 200 40

FXO: Woven w/ Oil Boom FXO FXO-S 200 40

PC: Post Construction Bag PC PC-S 137 140

PC+: PC Bag w/ MyCelx PCP PCP-S 137 140

LL: Litter and Leaf Bag LL LL-S High 3.5

IL: IDOT Non-Woven Bag IL IL-S 145 70

FLEXSTORM FILTER BAGS
Clean Water Flow 

Rate (GPM/SqFt)

Min A.O.S.  

(US Sieve) 

1. IDENTIFY YOUR FLEXSTORM FRAME PART NUMBER FROM TABLES ABOVE

CREATE YOUR ADS FLEXSTORM PART NUMBER BY COMBINING FRAME P/N AND BAG P/N

2. SELECT YOUR BAG PART NUMBER BASED ON APPLICATION NEEDS FX 

(Woven)

PC                         

(Post Constr)

IL 

(NonWoven)

Small 1.6 1.2 0.8 0.9 79 168 89

Medium 2.1 1.7 1.2 1.3 115 204 89

Large 3.8 2.7 1.8 1.9 173 262 89

XL 4.2 3.6 2.4 2.6 230 319 178

82% NA

NA 99%

NA 96%

SPECIFICATIONS FOR STANDARD BAGS BY NOMINAL BAG / FRAME SIZE

Filtered Flow Rate at 50% Max (CFS)Nominal Bag Size 

Matched to Frame 

Size

Solids 

Storage 

(CuFt)

* PC Oil 

Retention 

(Oz )

**FX+ Oil 

Retention 

(Oz)

Filtration Efficiency

TSS (tota l  suspended sol ids  rem)

TPH (tot petroleum hydroca rbons )

* PC filter bag at 50% max adsorption capacity

** PC filter bag at 50% capacity and MyCelx skimmer at 100% capacity

**PC+ Oil 

Retention 

(Oz)

Large Scale testing at 90 GPM us ing US Si l i ca  OK-110 sa nd 

a t 1750 mg/L measuring TSS per SM 2540D.

Large Scale testing at 90 GPM with used motor oi l  at 243 

mg/L meas uring per EPA Method 1664A.

Large s cale 3rd party tes ting per ASTM D 7351 us ing 7% 

concentration USDA Sa ndy Loam

Minimum Bypass Flow Rates (CFS)*

Drop Thru Opening Size Dia Flexstorm Frame P/N

Small:  10.0" - 18.0" 62SHDR 1.6

Medium:  18.1" - 24.0" 62MHDR 2.7

Large:  24.1" - 36.0" 62LHDR 3.8

Based on Nominal Frame Size with 

minimum 2" Bypass flow gap

For Round Openings with Grates
Minimum Bypass Flow Rates (CFS)*

Clear Drop Thru Opening Size (not grate or seat size) Flexstorm Frame P/N Combination P/N

Small:  12"  x 12" up to 16" x 16" (or 64" max perimeter) 62SHD 62SHDCB 2.4

Medium:  18" x 18" up to 24" x 24" (or 96" max perimeter) 62MHD 62MHDCB 3.5

Large:  26" x 26" up to 30" x 30" (or 120" max perimeter) 62LHD 62LHDCB 5.0

XL:  32" x 32" up to 48" x 48" (or 192" max perimeter) typ 2 pc set 62XLHD 62XLHDCB 7.2

Based on Nominal Frame Size with 

minimum 2" Bypass flow gap

For Rectangular/Square Openings with Grates

3. CREATE YOUR FLEXSTORM INLET FILTER PART NUMBER

Frame P/N from Step 1. Filter Bag P/N from Step 2.
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Adam Shafiq
Text Box
BMP Detail 
(Contech Ret/Int Chamber System
CMP-1 through CMP-20)
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CMP-1 INF. CHAMBER SYSTEM
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CMP-2 INF. CHAMBER SYSTEM
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CMP-5 THROUGH 16  INF. CHAMBER SYSTEM
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CMP-17,20 INF./DET. CHAMBER SYSTEM
(CMP-17: BOTTOM 1.6' FOR INF & 7.9' FOR DETENTION
CMP-20: BOTTOM 2.5' FOR INF & 7.0' FOR DETENTION)
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CMP-18,21 INF./DET. CHAMBER SYSTEM
(CMP-18: BOTTOM 1.6' FOR INF & 7.9' FOR DETENTION
CMP-21: BOTTOM 2.5' FOR INF & 7.0' FOR DETENTION)
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(CMP-19: BOTTOM 1.6' FOR INF & 7.9' FOR DETENTION
CMP-22: BOTTOM 2.5' FOR INF & 7.0' FOR DETENTION)
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