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A Brief Introduction

This Project-Specific WQMP Template for the Santa Ana Region has been prepared to help guide you in
documenting compliance for your project. Because this document has been designed to specifically
document compliance, you will need to utilize the WQMP Guidance Document as your “how-to” manual
to help guide you through this process. Both the Template and Guidance Document go hand-in-hand, and
will help facilitate a well prepared Project-Specific WQMP. Below is a flowchart for the layout of this
Template that will provide the steps required to document compliance.
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Section A: Project and Site Information
PROJECT INFORMATION

Type of Project: Single Family Residential Homes
Planning Area:
Community Name:
Development Name: Magnolia Ranch
PROJECT LOCATION

Latitude & Longitude (DMS): 33.95987 N   -117.57044 W
Project Watershed and Sub-Watershed: Santa Ana Region.
Gross Acres: 8.28
APN(s): 152-04-0003

Map Book and Page No.: BK 152, PG. 04

PROJECT CHARACTERISTICS

Proposed or Potential Land Use(s) Single Family Residential
Home

Proposed or Potential SIC Code(s) 1521
Area of Impervious Project Footprint (SF) 144,271
Total Area of proposed Impervious Surfaces within the Project Footprint (SF)/or Replacement 144,271
Does the project consist of offsite road improvements?  Y  N
Does the project propose to construct unpaved roads?  Y  N
Is the project part of a larger common plan of development (phased project)?  Y  N
EXISTING SITE CHARACTERISTICS

Total area of existing Impervious Surfaces within the Project limits Footprint (SF) 78,200
Is the project located within any MSHCP Criteria Cell?  Y  N
If so, identify the Cell number: Insert text here.
Are there any natural hydrologic features on the project site?  Y  N
Is a Geotechnical Report attached?  Y  N
If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D) Type B
What is the Water Quality Design Storm Depth for the project? 0.85 inch/day

A.1 Maps and Site Plans
When completing your Project-Specific WQMP, include a map of the local vicinity and existing site. In
addition, include all grading, drainage, landscape/plant palette and other pertinent construction plans in
Appendix 2. At a minimum, your WQMP Site Plan should include the following:

 Drainage Management Areas
 Proposed Structural BMPs
 Drainage Path
 Drainage Infrastructure, Inlets, Overflows

 Source Control BMPs
 Buildings, Roof Lines, Downspouts
 Impervious Surfaces
 Standard Labeling
 BMP Locations (Lat/Long)

Use your discretion on whether or not you may need to create multiple sheets or can appropriately
accommodate these features on one or two sheets. Keep in mind that the Co-Permittee plan reviewer
must be able to easily analyze your project utilizing this template and its associated site plans and maps.
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A.2 Identify Receiving Waters
Using Table A.1 below, list in order of upstream to downstream, the receiving waters that the project site
is tributary to. Continue to fill each row with the Receiving Water’s 303(d) listed impairments (if any),
designated beneficial uses, and proximity, if any, to a RARE beneficial use. Include a map of the receiving
waters in Appendix 1.

Table A.1 Identification of Receiving Waters

Receiving Waters
EPA Approved 303(d) List
Impairments

Designated
Beneficial Uses

Proximity to RARE
Beneficial Use

Cucamonga Creek
Reach-1

Cadmium, Copper, Lead, Zinc NONE
None, No RARE Beneficial
use

Santa Ana River Reach -
3

Copper, Indicator Bacteria. Lead RE1,2, BIOL, WILD, MAR, EST, RARE RARE, 0.85 MILE

Prado Dam Reservour PH, Indicator Bacteria
AGR, GWR, REC1,2, WARM, WILD,
SPWN, RARE

RARE, 5.5 MILES

Santa Ana River Reach -
2

Indicator Bacteria AGR, GWR, REC1,2, WARM, WILD,
SPWN

RARE, 7.0 MILES

Santa Ana River Reach -
1

Indicator Bacteria REC1,2, WARM, WILD None, No RARE Beneficial
use

A.3 Additional Permits/Approvals required for the Project:
Table A.2 Other Applicable Permits

Agency Permit Required

State Department of Fish and Game, 1602 Streambed Alteration Agreement  Y  N

State Water Resources Control Board, Clean Water Act (CWA) Section 401 Water Quality Cert.  Y  N

US Army Corps of Engineers, CWA Section 404 Permit  Y  N

US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion  Y  N

Statewide Construction General Permit Coverage  Y  N

Statewide Industrial General Permit Coverage  Y  N

Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP)  Y  N

Other (please list in the space below as required)
 Y  N

If yes is answered to any of the questions above, the Co-Permittee may require proof of
approval/coverage from those agencies as applicable including documentation of any associated
requirements that may affect this Project-Specific WQMP.
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Section B: Optimize Site Utilization (LID Principles)
Review of the information collected in Section ‘A’ will aid in identifying the principal constraints on site
design and selection of LID BMPs as well as opportunities to reduce imperviousness and incorporate LID
Principles into the site and landscape design.  For example, constraints might include impermeable soils,
high groundwater, groundwater pollution or contaminated soils, steep slopes, geotechnical instability,
high-intensity land use, heavy pedestrian or vehicular traffic, utility locations or safety concerns.
Opportunities might include existing natural areas, low areas, oddly configured or otherwise unbuildable
parcels, easements and landscape amenities including open space and buffers (which can double as
locations for bioretention BMPs), and differences in elevation (which can provide hydraulic head).
Prepare a brief narrative for each of the site optimization strategies described below.  This narrative will
help you as you proceed with your LID design and explain your design decisions to others.

The 2010 Santa Ana MS4 Permit further requires that LID Retention BMPs (Infiltration Only or Harvest and
Use) be used unless it can be shown that those BMPs are infeasible.  Therefore, it is important that your
narrative identify and justify if there are any constraints that would prevent the use of those categories
of LID BMPs.  Similarly, you should also note opportunities that exist which will be utilized during project
design.  Upon completion of identifying Constraints and Opportunities, include these on your WQMP Site
plan in Appendix 1.

Consideration of “highest and best use” of the discharge should also be considered. For example, Lake
Elsinore is evaporating faster than runoff from natural precipitation can recharge it. Requiring infiltration
of 85% of runoff events for projects tributary to Lake Elsinore would only exacerbate current water quality
problems associated with Pollutant concentration due to lake water evaporation. In cases where rainfall
events have low potential to recharge Lake Elsinore (i.e. no hydraulic connection between groundwater
to Lake Elsinore, or other factors), requiring infiltration of Urban Runoff from projects is
counterproductive to the overall watershed goals. Project proponents, in these cases, would be allowed
to discharge Urban Runoff, provided they used equally effective filtration-based BMPs.

Site Optimization

The following questions are based upon Section 3.2 of the WQMP Guidance Document. Review of the
WQMP Guidance Document will help you determine how best to optimize your site and subsequently
identify opportunities and/or constraints, and document compliance.

Did you identify and preserve existing drainage patterns? If so, how? If not, why?

The proposed site will drain to the proposed Contech Retention/Infiltration Chamber System-1,2 which
will overflow when it reach capacity and the flow will conveys to the south via proposed storm drain and
drain to the existing City Storm Drain System in Orange Street. We will retain/infiltrate the water volume
generated in WQ Storm event (2-yr storm event). Only when the onsite Retention/infiltration Basin reach
its capacity, water will drain to the proposed storm drain line and drain out to the existing storm drain
system which conform to the existing drainage condition. Therefore, will preserve the existing drainage
pattern.

Did you identify and protect existing vegetation? If so, how? If not, why?
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This site is mostly barren and has moderate area of vegetation in its existing condition. The proposed site
will remove existing vegetation and replace with the proposed planters and landscape areas which will be
planted with climate adaptive plants/native vegetation/trees.

Did you identify and preserve natural infiltration capacity? If so, how? If not, why?

Yes, the site will have below surface infiltration/retention chamber system-1,2 where stormwater from
water quality storm event will retain & infiltrate into the native sub-soil within the drawdown time.

Did you identify and minimize impervious area? If so, how? If not, why?

No. The existing site condition is mostly barren with a single existing structure and natural dirt cover. The
proposed site will have planters, landscape area which will be approximately at least 15% of the site area.

Did you identify and disperse runoff to adjacent pervious areas? If so, how? If not, why?

Yes. Portion of  paved area and the interior streets will drain to landscape area before conveyed to the
drainage system.
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Section C: Delineate Drainage Management Areas
(DMAs)
Utilizing the procedure in Section 3.3 of the WQMP Guidance Document which discusses the methods of
delineating and mapping your project site into individual DMAs, complete Table C.1 below to
appropriately categorize the types of classification (e.g., Type A, Type B, etc.) per DMA for your project
site. Upon completion of this table, this information will then be used to populate and tabulate the
corresponding tables for their respective DMA classifications.

Table C.1 DMA Classifications
DMA Name or ID Surface Type(s)12 Area (Sq. Ft.) DMA Type

DMA-1 Landscape/Planters 97,226 A-1
DMA-1 Roof 29,168 D-1
DMA-1 Street/Paved Area 35,649 D-2

DMA-2 Landscape/Planters 119,180 A-1
DMA-2 Roof 30,754 D-1
DMA-2 Street/Paved Area 43,700 D-2

1Reference Table 2-1 in the WQMP Guidance Document to populate this column
2If multi-surface provide back-up
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Table C.2 Type ‘A’, Self-Treating Areas
DMA Name or ID Area (Sq. Ft.) Stabilization Type Irrigation Type (if any)

DMA-1 97,226 Mulching, Soding Onsite Sprinkler with
Rain Sensor

DMA-2 119,180 Mulching, Soding Onsite Sprinkler with
Rain Sensor

Table C.3 Type ‘B’, Self-Retaining Areas

Self-Retaining Area
Type ‘C’ DMAs that are draining to the Self-Retaining
Area

DMA

Name/ ID
Post-project
surface type

Area
(square
feet)

Storm

Depth
(inches) DMA Name /

ID

[C] from Table C.4 =
Required Retention Depth
(inches)

[A] [B] [C] [D]

[𝐷] = [𝐵] +
[𝐵] ∙ [𝐶]

[𝐴]

Table C.4 Type ‘C’, Areas that Drain to Self-Retaining Areas

DMA Receiving Self-Retaining DMA
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DMA Name or ID BMP Name or ID
DMA-1 (D1, D2) Below-surface Retention/Infiltration Chamber System-1.

To be Installed in DMA-1.
DMA-2 (D1, D2) Below-surface Retention/Infiltration Chamber System-2,

To be Installed in DMA-2.

Note: More than one drainage management area can drain to a single LID BMP, however, one
drainage management area may not drain to more than one BMP.
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Section D: Implement LID BMPs

D.1 Infiltration Applicability
Is there an approved downstream ‘Highest and Best Use’ for stormwater runoff (see discussion in Chapter
2.4.4 of the WQMP Guidance Document for further details)?  Y  N

If yes has been checked, Infiltration BMPs shall not be used for the site; proceed to section D.3

If no, continue working through this section to implement your LID BMPs. It is recommended that you
contact your Co-Permittee to verify whether or not your project discharges to an approved downstream
‘Highest and Best Use’ feature.

Geotechnical Report

A Geotechnical Report or Phase I Environmental Site Assessment may be required by the Co-permittee to
confirm present and past site characteristics that may affect the use of Infiltration BMPs. In addition, the
Co-Permittee, at their discretion, may not require a geotechnical report for small projects as described in
Chapter 2 of the WQMP Guidance Document. If a geotechnical report has been prepared, include it in
Appendix 3. In addition, if a Phase I Environmental Site Assessment has been prepared, include it in
Appendix 4.

Is this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP
Guidance Document?  Y  N

Infiltration Feasibility

Table D.1 below is meant to provide a simple means of assessing which DMAs on your site support
Infiltration BMPs and is discussed in the WQMP Guidance Document in Chapter 2.4.5. Check the
appropriate box for each question and then list affected DMAs as applicable. If additional space is needed,
add a row below the corresponding answer.

Table D.1 Infiltration Feasibility
Does the project site… YES NO
…have any DMAs with a seasonal high groundwater mark shallower than 10 feet? X
          If Yes, list affected DMAs:
…have any DMAs located within 100 feet of a water supply well? X
          If Yes, list affected DMAs:
…have any areas identified by the geotechnical report as posing a public safety risk where infiltration of stormwater
could have a negative impact?

X

          If Yes, list affected DMAs:
…have measured in-situ infiltration rates of less than 1.6 inches / hour? X
          If Yes, list affected DMAs:
…have significant cut and/or fill conditions that would preclude in-situ testing of infiltration rates at the final
infiltration surface?

X

If Yes, list affected DMAs:
…geotechnical report identify other site-specific factors that would preclude effective and safe infiltration? X
          Describe here:

If you answered “Yes” to any of the questions above for any DMA, Infiltration BMPs should not be used
for those DMAs and you should proceed to the assessment for Harvest and Use below.

The Infiltration BMPs (Below-surface Retention/Infiltration Chamber System-1,2) To be Installed in DMA-1
and DMA-2 are to be used for mitigation of water quality volume from both DMA-1, DMA-2. We will take
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the storm water generates in DMA-1, DMA-2 to the proposed BMPs (Inf. Chamber System-1,2) located in
DMA-1 & DMA-2.
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D.2 Harvest and Use Assessment
Please check what applies:

☐ Reclaimed water will be used for the non-potable water demands for the project.

☐Downstream water rights may be impacted by Harvest and Use as approved by the Regional
Board (verify with the Copermittee).

X☐The Design Capture Volume will be addressed using Retention/Infiltration Only BMPs. In such
a case, Harvest and Use BMPs are still encouraged, but it would not be required if the Design
Capture Volume will be infiltrated or evapotranspired.

If any of the above boxes have been checked, Harvest and Use BMPs need not be assessed for the site. If
none of the above criteria applies, follow the steps below to assess the feasibility of irrigation use, toilet
use and other non-potable uses (e.g., industrial use).

Irrigation Use Feasibility

Complete the following steps to determine the feasibility of harvesting stormwater runoff for Irrigation
Use BMPs on your site:

Step 1: Identify the total area of irrigated landscape on the site, and the type of landscaping used.

Total Area of Irrigated Landscape: Insert Area (Acres)

Type of Landscaping (Conservation Design or Active Turf): List Landscaping Type

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for irrigation use. Depending on the configuration of
buildings and other impervious areas on the site, you may consider the site as a whole, or parts
of the site, to evaluate reasonable scenarios for capturing and storing runoff and directing the
stored runoff to the potential use(s) identified in Step 1 above.

Total Area of Impervious Surfaces: Insert Area (Acres)

Step 3: Cross reference the Design Storm depth for the project site (see Exhibit A of the WQMP
Guidance Document) with the left column of Table 2-3 in Chapter 2 to determine the minimum
area of Effective Irrigated Area per Tributary Impervious Area (EIATIA).

Enter your EIATIA factor: EIATIA Factor

Step 4: Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum irrigated area that would be required.

Minimum required irrigated area: Insert Area (Acres)

Step 5: Determine if harvesting stormwater runoff for irrigation use is feasible for the project by
comparing the total area of irrigated landscape (Step 1) to the minimum required irrigated area
(Step 4).

Minimum required irrigated area (Step 4) Available Irrigated Landscape (Step 1)

Insert Area (Acres) Insert Area (Acres)
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Toilet Use Feasibility

Complete the following steps to determine the feasibility of harvesting stormwater runoff for toilet
flushing uses on your site:

Step 1: Identify the projected total number of daily toilet users during the wet season, and account for
any periodic shut downs or other lapses in occupancy:

Projected Number of Daily Toilet Users: Number of daily Toilet Users

Project Type: Enter 'Residential', 'Commercial', 'Industrial' or 'Schools'

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for toilet use.  Depending on the configuration of
buildings and other impervious areas on the site, you may consider the site as a whole, or parts
of the site, to evaluate reasonable scenarios for capturing and storing runoff and directing the
stored runoff to the potential use(s) identified in Step 1 above.

Total Area of Impervious Surfaces: Insert Area (Acres)

Step 3: Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table 2-
2 in Chapter 2 to determine the minimum number or toilet users per tributary impervious acre
(TUTIA).

Enter your TUTIA factor: TUTIA Factor

Step 4: Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum number of toilet users that would be required.

Minimum number of toilet users: Required number of toilet users

Step 5: Determine if harvesting stormwater runoff for toilet flushing use is feasible for the project by
comparing the Number of Daily Toilet Users (Step 1) to the minimum required number of toilet
users (Step 4).

Minimum required Toilet Users (Step 4) Projected number of toilet users (Step 1)

Insert Area (Acres) Insert Area (Acres)

Other Non-Potable Use Feasibility

Are there other non-potable uses for stormwater runoff on the site (e.g. industrial use)? See Chapter 2 of
the Guidance for further information.  If yes, describe below. If no, write N/A.

Insert narrative description here.

Step 1: Identify the projected average daily non-potable demand, in gallons per day, during the wet
season and accounting for any periodic shut downs or other lapses in occupancy or operation.

Average Daily Demand: Projected Average Daily Use (gpd)

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff
might be feasibly captured and stored for the identified non-potable use. Depending on the
configuration of buildings and other impervious areas on the site, you may consider the site as
a whole, or parts of the site, to evaluate reasonable scenarios for capturing and storing runoff
and directing the stored runoff to the potential use(s) identified in Step 1 above.

Total Area of Impervious Surfaces: Insert Area (Acres)
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Step 3: Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table 2-
4 in Chapter 2  to determine the minimum demand for non-potable uses per tributary
impervious acre.

Enter the factor from Table 2-4: Enter Value

Step 4: Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to
develop the minimum number of gallons per day of non-potable use that would be required.

Minimum required use: Minimum use required (gpd)

Step 5: Determine if harvesting stormwater runoff for other non-potable use is feasible for the project
by comparing the projected average daily use (Step 1) to the minimum required non-potable
use (Step 4).

Minimum required non-potable use (Step 4) Projected average daily use (Step 1)

Minimum use required (gpd) Projected Average Daily Use (gpd)

If Irrigation, Toilet and Other Use feasibility anticipated demands are less than the applicable minimum
values, Harvest and Use BMPs are not required and you should proceed to utilize LID Bioretention and
Biotreatment per Section 3.4.2 of the WQMP Guidance Document.

D.3 Bioretention and Biotreatment Assessment
Other LID Bioretention and Biotreatment BMPs as described in Chapter 2.4.7 of the WQMP Guidance
Document are feasible on nearly all development sites with sufficient advance planning.

Select one of the following:

☐ LID Bioretention/Biotreatment BMPs will be used for some or all DMAs of the project as noted
below in Section D.4 (note the requirements of Section 3.4.2 in the WQMP Guidance Document).

☐ A site-specific analysis demonstrating the technical infeasibility of all LID BMPs has been
performed and is included in Appendix 5. If you plan to submit an analysis demonstrating the
technical infeasibility of LID BMPs, request a pre-submittal meeting with the Copermittee to
discuss this option.  Proceed to Section E to document your alternative compliance measures.
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D.4 Feasibility Assessment Summaries
From the Infiltration, Harvest and Use, Bioretention and Biotreatment Sections above, complete Table D.2
below to summarize which LID BMPs are technically feasible, and which are not, based upon the
established hierarchy.

Table D.2 LID Prioritization Summary Matrix

DMA
Name/ID

LID BMP Hierarchy No LID
(Alternative
Compliance)1. Infiltration 2. Harvest and use 3. Bioretention 4. Biotreatment

DMA-1
DMA-2

For those DMAs where LID BMPs are not feasible, provide a brief narrative below summarizing why they
are not feasible, include your technical infeasibility criteria in Appendix 5, and proceed to Section E below
to document Alternative Compliance measures for those DMAs. Recall that each proposed DMA must
pass through the LID BMP hierarchy before alternative compliance measures may be considered.

Insert narrative description here.

Project is proposing to treat the required design capture volume generated from the entire project site
(DMA-1 and DMA-2) and the offsite street improvement areas (Included in DMA-1,2) from the WQMP
storm event (85th Percentile storm event) using two below-surface Infiltration/Retention Chamber System-
1,2 BMPs. Infiltration/Retention Chamber System-1,2 BMPs are located in DMA-1 and DMA-2. In situ
infiltration test in DMA-1,2 resulted in infiltration rate 2.67”/hr at Infiltration Test Pit I-1 which is more
than the minimum requirement for the infiltration BMPs. Therefore, we are proposing to the
Infiltration/Retention Chamber System-1,2 in DMA-1/DMA-2 where the tested infiltration rates exceed the
minimum requirements.

Once the Infiltration/Retention Chamber System-1,2 reach their capacity, the overflow will drain out using
storm drain pipe from the Chamber System-1,2 and will be conveys to the frontal street (Orange Street)
via the proposed 30” storm drain lateral onsite and finally conveys to the existing City storm drain system
(48” RCP) in Orange Street via 30” lateral.
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D.5 LID BMP Sizing
Each LID BMP must be designed to ensure that the Design Capture Volume will be addressed by the
selected BMPs. First, calculate the Design Capture Volume for each LID BMP using the VBMP worksheet in
Appendix F of the LID BMP Design Handbook. Second, design the LID BMP to meet the required VBMP using
a method approved by the Co-permittee. Utilize the worksheets found in the LID BMP Design Handbook
or consult with your Co-permittee to assist you in correctly sizing your LID BMPs. Complete Table D.3
below to document the Design Capture Volume and the Proposed Volume for each LID BMP. Provide the
completed design procedure sheets for each LID BMP in Appendix 6. You may add additional rows to the
table below as needed.

For BMP Design Volume  (Vbmp) calculation refer to Appendix 6.

Retention/Infiltration On Surface Infiltration/Retention Basin-1  Sizing:

DMA
Type/ID

DMA
Area
(square
feet)

Post-Project
Surface Type

Effective
Impervious
Fraction, If

DMA
Runoff
Factor

DMA
Areas x
Runoff
Factor

Enter BMP Name / Identifier Here

INF./RET CHAMBER SYSTEM-1
[A] [B] [C] [A] x [C]

 DMA-1
D1

29,168 Roof  1.00  0.89 25,959.5

Design
Storm
Depth
(in)

Design Capture
Volume, VBMP

(cubic feet)

Proposed
Volume
on Plans
(cubic
feet)

 DMA-1
D2

35,649 Street/Paved
Area

 1.00  0.89 31,727.6

DMA-1
A1

97,226  Landscape  0.10  0.11 10,694.8

DMA-1
AT = Σ[A]

162,043

Σ= [D]

68382

[E]

0.85

[F] =
[D]x[E]

12
4,844

[G]

4,873

Adam Shafiq
Text Box
Below Surface Ret/Inf Chamber System-1 Sizing:
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Retention/Infiltration On Surface Infiltration/Retention Basin-1  Sizing:

DMA
Type/ID

DMA
Area
(square
feet)

Post-Project
Surface Type

Effective
Impervious
Fraction, If

DMA
Runoff
Factor

DMA
Areas x
Runoff
Factor

Enter BMP Name / Identifier Here

INF./RET CHAMBER SYSTEM-2
[A] [B] [C] [A] x [C]

 DMA-2
D1

30,754 Roof  1.00  0.89 27,371.1

Design
Storm
Depth
(in)

Design Capture
Volume, VBMP

(cubic feet)

Proposed
Volume
on Plans
(cubic
feet)

 DMA-2
D2

43,700 Street/Paved
Area

 1.00  0.89 38,893

DMA-2
A1

 119,180  Landscape  0.10  0.11 13,109.8

DMA-2
AT = Σ[A]

198,634

Σ= [D]

79,374

[E]

0.85

[F] =
[D]x[E]

12
5,623

[G]

5,729

[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document
[E] is obtained from Exhibit A in the WQMP Guidance Document
[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6

Total Design Capture Volume (Vbmp):  10,467 cu-ft (4,844 cf + 5,623 cf)
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Section E: Alternative Compliance (LID Waiver Program)
LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated
to be infeasible as documented in Section D, other Treatment Control BMPs must be used (subject to LID
waiver approval by the Co-permittee). Check one of the following Boxes:

 ☐ LID Principles and LID BMPs have been incorporated into the site design to fully address
all Drainage Management Areas. No alternative compliance measures are required for
this project and thus this Section is not required to be completed.

- Or    -

☐ The following Drainage Management Areas are unable to be addressed using LID BMPs. A site-
specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the Co-
Permittee and included in Appendix 5. Additionally, no downstream regional and/or sub-regional
LID BMPs exist or are available for use by the project. The following alternative compliance
measures on the following pages are being implemented to ensure that any pollutant loads
expected to be discharged by not incorporating LID BMPs, are fully mitigated.
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E.1 Identify Pollutants of Concern
Utilizing Table A.1 from Section A above which noted your project’s receiving waters and their associated
EPA approved 303(d) listed impairments, cross reference this information with that of your selected
Priority Development Project Category in Table E.1 below. If the identified General Pollutant Categories
are the same as those listed for your receiving waters, then these will be your Pollutants of Concern and
the appropriate box or boxes will be checked on the last row.  The purpose of this is to document
compliance and to help you appropriately plan for mitigating your Pollutants of Concern in lieu of
implementing LID BMPs.

Table E.1 Potential Pollutants by Land Use Type

Priority Development
Project Categories and/or
Project Features (check those
that apply)

General Pollutant Categories

Bacterial
Indicators Metals Nutrients Pesticides

Toxic
Organic
Compounds

Sediments Trash &
Debris

Oil &
Grease

Detached Residential
Development P N P P N P P P

Attached Residential
Development P N P P N P P P(2)

Commercial/Industrial
Development P(3) P P(1) P(1) P(5) P(1) P P

Automotive Repair
Shops N P N N P(4, 5) N P P

Restaurants
(>5,000 ft2) P N N N N N P P

Hillside Development
(>5,000 ft2) P N P P N P P P

Parking Lots
(>5,000 ft2) P(6) P P(1) P(1) P(4) P(1) P P

 Retail Gasoline Outlets N P N N P N P P

Project Priority Pollutant(s)
of Concern
P = Potential
N = Not Potential
(1) A potential Pollutant if non-native landscaping exists or is proposed onsite; otherwise not expected
(2) A potential Pollutant if the project includes uncovered parking areas; otherwise not expected
(3) A potential Pollutant is land use involving animal waste
(4) Specifically petroleum hydrocarbons
(5) Specifically solvents
(6) Bacterial indicators are routinely detected in pavement runoff
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E.2 Stormwater Credits
Projects that cannot implement LID BMPs but nevertheless implement smart growth principles are
potentially eligible for Stormwater Credits. Utilize Table 3-8 within the WQMP Guidance Document to
identify your Project Category and its associated Water Quality Credit. If not applicable, write N/A.

Table E.2 Water Quality Credits
Qualifying Project Categories Credit Percentage2

Total Credit Percentage1

1Cannot Exceed 50%
2Obtain corresponding data from Table 3-8 in the WQMP Guidance  Document

E.3 Sizing Criteria
After you appropriately considered Stormwater Credits for your project, utilize Table E.3 below to
appropriately size them to the DCV, or Design Flow Rate, as applicable. Please reference Chapter 3.5.2 of
the WQMP Guidance Document for further information.

Table E.3 Treatment Control BMP Sizing

DMA
Type/ID

DMA
Area
(square
feet)

Post-
Project
Surface
Type

Effective
Impervious
Fraction, If

DMA
Runoff
Factor

DMA
Area x
Runoff
Factor

Enter BMP Name / Identifier Here

[A] [B] [C] [A] x [C]

Design
Storm
Depth
(in)

Minimum
Design
Capture
Volume or
Design Flow
Rate (cubic
feet or cfs)

Total Storm
Water
Credit %
Reduction

Proposed
Volume
or Flow
on Plans
(cubic
feet or
cfs)

AT =
Σ[A] Σ= [D] [E] [F] =

[D]x[E]
[G]

[F] X (1-[H]) [I]

[B], [C] is obtained as described in Section 2.3.1 from the WQMP Guidance Document
[E] is for Flow-Based Treatment Control BMPs [E] = .2, for Volume-Based Control Treatment BMPs, [E]  obtained from Exhibit A in the WQMP
Guidance Document
[G] is for Flow-Based Treatment Control BMPs [G] = 43,560, for Volume-Based Control Treatment BMPs, [G] = 12
[H] is from the Total Credit Percentage as Calculated from Table E.2 above
[I] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6
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E.4 Treatment Control BMP Selection
Treatment Control BMPs typically provide proprietary treatment mechanisms to treat potential pollutants
in runoff, but do not sustain significant biological processes. Treatment Control BMPs must have a removal
efficiency of a medium or high effectiveness as quantified below:

 High: equal to or greater than 80% removal efficiency
 Medium: between 40% and 80% removal efficiency

Such removal efficiency documentation (e.g., studies, reports, etc.) as further discussed in Chapter 3.5.2
of the WQMP Guidance Document, must be included in Appendix 6. In addition, ensure that proposed
Treatment Control BMPs are properly identified on the WQMP Site Plan in Appendix 1.

Table E.4 Treatment Control BMP Selection
Selected Treatment Control BMP
Name or ID1

Priority Pollutant(s) of
Concern to Mitigate2

Removal Efficiency
Percentage3

1 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may be
listed more than once if they possess more than one qualifying pollutant removal efficiency.
2 Cross Reference Table E.1 above to populate this column.
3 As documented in a Co-Permittee Approved Study and provided in Appendix 6.
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Section F: Hydromodification
F.1 Hydrologic Conditions of Concern (HCOC) Analysis
Once you have determined that the LID design is adequate to address water quality requirements, you
will need to assess if the proposed LID Design may still create a HCOC. Review Chapters 2 and 3 (including
Figure 3-7) of the WQMP Guidance Document to determine if your project must mitigate for
Hydromodification impacts. If your project meets one of the following criteria which will be indicated by
the check boxes below, you do not need to address Hydromodification at this time.  However, if the
project does not qualify for Exemptions 1, 2 or 3, then additional measures must be added to the design
to comply with HCOC criteria. This is discussed in further detail below in Section F.2.

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The Co-permittee
has the discretion to require a Project-Specific WQMP to address HCOCs on projects less than one
acre on a case by case basis. The disturbed area calculation should include all disturbances associated
with larger common plans of development.

Does the project qualify for this HCOC Exemption?  Y  N

If Yes, HCOC criteria do not apply.

HCOC EXEMPTION 2: The volume and time of concentration1 of storm water runoff for the post-
development condition is not significantly different from the pre-development condition for a 2-year
return frequency storm (a difference of 5% or less is considered insignificant) using one of the
following methods to calculate:

 Riverside County Hydrology Manual

 Technical Release 55 (TR-55): Urban Hydrology for Small Watersheds (NRCS 1986), or
derivatives thereof, such as the Santa Barbara Urban Hydrograph Method

 Other methods acceptable to the Co-Permittee

Does the project qualify for this HCOC Exemption?  Y  N

If Yes, report results in Table F.1 below and provide your substantiated hydrologic analysis in
Appendix 7.
Table F.1 Hydrologic Conditions of Concern Summary

2 year – 24 hour

Pre-condition Post-condition % Difference

Time of
Concentration

Volume (Cubic Feet)

1 Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage basin
are contributing to flow at the outlet.

Entered time of concentration and volumes are from Phase I & II combined.
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HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (for example,
Prado Dam, Lake Elsinore, Canyon Lake, Santa Ana River, or other lake, reservoir or naturally
erosion resistant feature) that will receive runoff from the project are engineered and regularly
maintained to ensure design flow capacity; no sensitive stream habitat areas will be adversely
affected; or are not identified on the Co-Permittees Hydromodification Susceptibility Maps.

Does the project qualify for this HCOC Exemption?  Y  N

If Yes, HCOC criteria do not apply and note below which adequate sump applies to this HCOC
qualifier:

The site will drain to the existing City Strom Drain System in Orange Street (48" RCP) after
mitigation of the water quality volume by infiltration BMPs (Inf/Ret. Basin-1). Ultimately the City Storm
Drain System conveys water to Santa Ana River

F.2 HCOC Mitigation
If none of the above HCOC Exemption Criteria are applicable, HCOC criteria is considered mitigated if they
meet one of the following conditions:

a. Additional LID BMPS are implemented onsite or offsite to mitigate potential erosion or habitat
impacts as a result of HCOCs. This can be conducted by an evaluation of site-specific conditions
utilizing accepted professional methodologies published by entities such as the California
Stormwater Quality Association (CASQA), the Southern California Coastal Water Research Project
(SCCRWP), or other Co-Permittee approved methodologies for site-specific HCOC analysis.

b. The project is developed consistent with an approved Watershed Action Plan that addresses
HCOC in Receiving Waters.

c. Mimicking the pre-development hydrograph with the post-development hydrograph, for a 2-year
return frequency storm. Generally, the hydrologic conditions of concern are not significant, if the
post-development hydrograph is no more than 10% greater than pre-development hydrograph.
In cases where excess volume cannot be infiltrated or captured and reused, discharge from the
site must be limited to a flow rate no greater than 110% of the pre-development 2-year peak flow.

Be sure to include all pertinent documentation used in your analysis of the items a, b or c in Appendix 7.

HCOC Mitigation not required-HCOC Exemption satisfied.
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Section G: Source Control BMPs
Source control BMPs include permanent, structural features that may be required in your project plans —
such as roofs over and berms around trash and recycling areas — and Operational BMPs, such as regular
sweeping and “housekeeping”, that must be implemented by the site’s occupant or user. The MEP
standard typically requires both types of BMPs.  In general, Operational BMPs cannot be substituted for a
feasible and effective permanent BMP. Using the Pollutant Sources/Source Control Checklist in Appendix
8, review the following procedure to specify Source Control BMPs for your site:

1. Identify Pollutant Sources: Review Column 1 in the Pollutant Sources/Source Control Checklist. Check
off the potential sources of Pollutants that apply to your site.

2. Note Locations on Project-Specific WQMP Exhibit: Note the corresponding requirements listed in
Column 2 of the Pollutant Sources/Source Control Checklist. Show the location of each Pollutant
source and each permanent Source Control BMP in your Project-Specific WQMP Exhibit located in
Appendix 1.

3. Prepare a Table and Narrative: Check off the corresponding requirements listed in Column 3 in the
Pollutant Sources/Source Control Checklist. In the left column of Table G.1 below, list each potential
source of runoff Pollutants on your site (from those that you checked in the Pollutant Sources/Source
Control Checklist). In the middle column, list the corresponding permanent, Structural Source Control
BMPs (from Columns 2 and 3 of the Pollutant Sources/Source Control Checklist) used to prevent
Pollutants from entering runoff. Add additional narrative in this column that explains any special
features, materials or methods of construction that will be used to implement these permanent,
Structural Source Control BMPs.

4. Identify Operational Source Control BMPs: To complete your table, refer once again to the Pollutant
Sources/Source Control Checklist. List in the right column of your table the Operational BMPs that
should be implemented as long as the anticipated activities continue at the site. Copermittee
stormwater ordinances require that applicable Source Control BMPs be implemented; the same BMPs
may also be required as a condition of a use permit or other revocable Discretionary Approval for use
of the site.

Table G.1 Permanent and Operational Source Control Measures
Potential Sources of Runoff

pollutants
Permanent Structural Source

Control BMPs
Operational Source Control BMPs
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Section H: Construction Plan Checklist
Populate Table H.1 below to assist the plan checker in an expeditious review of your project. The first two
columns will contain information that was prepared in previous steps, while the last column will be
populated with the corresponding plan sheets. This table is to be completed with the submittal of your
final Project-Specific WQMP.

Table H.1 Construction Plan Cross-reference

BMP No. or
ID

BMP Identifier and
Description

Corresponding Plan Sheet(s) BMP Location (Lat/Long)

BMP-1 Infiltration/Retention
Chamber System-1

WQMP Exhibit Lat. 33.9596ᵒ

Long. -117.5712ᵒ

BMP-2 Infiltration/Retention
Chamber System-2

WQMP Exhibit Lat. 33.9596ᵒ

Long. -117.5700ᵒ

Note that the updated table — or Construction Plan WQMP Checklist — is only a reference tool to facilitate
an easy comparison of the construction plans to your Project-Specific WQMP. Co-Permittee staff can
advise you regarding the process required to propose changes to the approved Project-Specific WQMP.
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Section I: Operation, Maintenance and Funding
The Co-permittee will periodically verify that Stormwater BMPs on your site are maintained and continue
to operate as designed. To make this possible, your Co-permittee will require that you include in Appendix
9 of this Project-Specific WQMP:

1. A means to finance and implement facility maintenance in perpetuity, including replacement
cost.

2. Acceptance of responsibility for maintenance from the time the BMPs are constructed until
responsibility for operation and maintenance is legally transferred. A warranty covering a period
following construction may also be required.

3. An outline of general maintenance requirements for the Stormwater BMPs you have selected.

4. Figures delineating and designating pervious and impervious areas, location, and type of
Stormwater BMP, and tables of pervious and impervious areas served by each facility. Geo-
locating the BMPs using a coordinate system of latitude and longitude is recommended to help
facilitate a future statewide database system.

5. A separate list and location of self-retaining areas or areas addressed by LID Principles that do
not require specialized O&M or inspections but will require typical landscape maintenance as
noted in Chapter 5, pages 85-86, in the WQMP Guidance. Include a brief description of typical
landscape maintenance for these areas.

Your local Co-Permittee will also require that you prepare and submit a detailed Stormwater BMP
Operation and Maintenance Plan that sets forth a maintenance schedule for each of the Stormwater BMPs
built on your site. An agreement assigning responsibility for maintenance and providing for inspections
and certification may also be required.

Details of these requirements and instructions for preparing a Stormwater BMP Operation and
Maintenance Plan are in Chapter 5 of the WQMP Guidance Document.

Maintenance Mechanism: Insert text here.

Will the proposed BMPs be maintained by a Home Owners’ Association (HOA) or Property Owners
Association (POA)?

 Y  N

Include your Operation and Maintenance Plan and Maintenance Mechanism in Appendix 9. Additionally,
include all pertinent forms of educational materials for those personnel that will be maintaining the
proposed BMPs within this Project-Specific WQMP in Appendix 10.
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Appendix 1:  Maps and Site Plans
Location Map, WQMP Site Plan and Receiving Waters Map
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FOR BMP DESIGN DETAIL
REFER TO APPENDIX-6
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Contech Chamber System-1: Infiltration Drawdown Time Calculation

Infiltration Surface Area Provided: 1,164 SF
Infiltration Rate per Soil Report 3 in/hr (Infiltration Rate Per Infiltration Evaluation Report 12-16-2021)

(at Inf Test Pit B-3)
0.25 ft/hr

Facor of Safety 2
Design Infiltration Rate 0.125 ft/hr

Volume needed to be Infiltrated 4,873 cu.ft
Infiltration Volume per hour 145.50 cu.ft/hr (1,164 sft * 0.125 ft/hr)

Infiltration Draw Down Time 33.49 Hours (4,873 cu.ft / 145.50 cu.ft/hr)
34 hr < 48 hr draw down time. OK
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Contech Chamber System-2: Infiltration Drawdown Time Calculation

Infiltration Surface Area Provided: 1,368 SF
Infiltration Rate per Soil Report 2.67 in/hr (Infiltration Rate Per Infiltration Evaluation Report 12-16-2021)

(at Inf Test Pit B-1)
0.22 ft/hr

Facor of Safety 2
Design Infiltration Rate 0.111 ft/hr

Volume needed to be Infiltrated 5,729 cu.ft
Infiltration Volume per hour 152.19 cu.ft/hr (1,368 sft * 0.111 ft/hr)

Infiltration Draw Down Time 37.64 Hours (5,729 cu.ft / 152.19 cu.ft/hr)
38 hr < 48 hr draw down time. OK
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Appendix 2:  Construction Plans
Grading and Drainage Plans

For Concept grading and drainage plan, please refer to the SHEET CG-1
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Appendix 3:  Soils Information
Geotechnical Study and Other Infiltration Testing Data

Included the geotechnical engineering report for the project site.
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GEOTECHNICAL | ENVIRONMENTAL | MATERIALS  

 December 16, 2021 

Project No. 2603-CR 
Meritage Homes 

5 Peters Canyon Road, Suite 310 

Irvine, California 92606 

 

Attention: Ms. Johanna Crooker 

 
Subject: Additional Infiltration Evaluation 
  Proposed Single and Multi-Family Residential Development 
  Assessor’s Parcel Number 152-040-003 
  13175 Orange Street 
  Eastvale, Riverside County, California 

 

References: See Page 5 

 

Dear Ms. Crooker: 
 

As requested and authorized, GeoTek, Inc. (GeoTek) has performed an Additional 

Infiltration Evaluation associated with the proposed single- and multi-family residential 

development to be located in the City of Eastvale, Riverside County, California.  The 

intent of this study is to evaluate the infiltration properties of the underlying soils within 

the proposed project storm water disposal areas.  This report presents the results of the 

evaluation performed by GeoTek. 

 

Site Description 

 

The subject site is currently identified as Assessor’s Parcel Number 152-040-003 and is located 

at 13175 Orange Street, in the City of Eastvale, Riverside County, California.  The site is 

square-shaped and consists of approximately 10-acres of land.  Topographically, the site slopes 

downward to the south with total relief of approximately four (4) feet.   

 

Based on information provided by the project civil engineer, Allard Engineering, storm water is 

proposed to be disposed of via chambers at four (4) locations throughout the site.   
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Infiltration Testing 

 

Four (4) percolation test borings were excavated with a truck-mounted hollow stem auger drill 

rig within the proposed infiltration areas to depths ranging from approximately nine (9) to 10 

feet below the existing ground surface (bgs).  The approximate locations of the percolation test 

borings are indicated on the attached Boring Location Map, Figure 1. 

 

The borings were approximately 8-inches in diameter.  Four-inch diameter slotted PVC pipes 

encapsulated in filter sock were inserted into the test holes.  The annular space between the 

test hole sidewalls and PVC pipe was filled with gravel. 

 

The soils encountered in all of the borings were alluvium, consisting of interbedded layers of 

silty sand, clayey sand, silt and clay (SM, SC, ML and CL soil types based upon the Unified Soil 

Classification System).  The logs of the borings are presented in Appendix A. 

 

Groundwater was not encountered nor observed in any of the borings for this evaluation or 

in GeoTek’s previous evaluation (GeoTek, 2021) to a maximum depth of 50 feet.  Based on a 

review of groundwater depths noted on the State Department of Water Resources Water 

Data Library website, it is estimated a historic high groundwater depth of about 50 feet below 

existing grade exists at the site. 

 

Subsequent to pre-soaking the test holes in general conformance with the referenced 

document (County of Riverside, 2011), percolation testing was performed in the lower 20 

inches in each of the percolation borings.  The percolation testing was conducted in general 

conformance with the referenced document from the County of Riverside.  The percolation 

rates were converted to an infiltration rate via the Porchet Method. 

 

The infiltration rate for each of the borings is presented in the follow table after the water level 

had stabilized. 

 

Boring No. Infiltration Rate (inches per hour) Depth of Boring (feet) 

Boring B-1 2.67 9 

Boring B-2 0.38 10 

Boring B-3 3.0 9 ½ 

Boring B-4 0.38 10 

 

Copies of the percolation data sheets and infiltration conversion sheets (Porchet Method) are 

included in Appendix B.   
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The reported infiltration rate is the measured rate without any factor of safety applied.  Over 

the lifetime of the water quality facility, the infiltration rates may be affected by silt build up and 

biological activities, as well as local variations in near surface soil conditions.  A suitable factor 

of safety should be applied to the field rates in design the infiltration systems.  

 

It should be noted that the infiltration rates provided above were performed in relatively 

undisturbed native soils.  Infiltration rates will vary and are mostly dependent on the underlying 

consistency of the site soils and relative density.  Infiltration rates will be impacted by weight of 

equipment travelling over the soils, placement of engineered fill and other various factors.  

GeoTek, Inc. assumes no responsibility or liability for the ultimate design or performance of 

the storm water facilities. 

 
LIMITATIONS 

 

The materials observed on the project site appear to be representative of the tested areas; 

however, soil materials vary in character between excavations and natural outcrops or 

conditions exposed during site construction.  Site conditions may vary due to seasonal changes 

or other factors.  GeoTek, Inc. assumes no responsibility or liability for work, testing or 

recommendations performed or provided by others. 

 

GeoTek’s conclusions and recommendations are professional opinions that are limited to the 

extent of the available data.  Observations during construction are important to allow for any 

change in recommendations found to be warranted.  These opinions have been derived in 

accordance with current standards of practice and no warranty is expressed or implied.  

Standards of practice are subject to change with time. 
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The opportunity to be of continued service on this project is sincerely appreciated.  If you 

should have any questions, please do not hesitate to contact GeoTek. 

 

Respectfully submitted,  

GeoTek, Inc.  

  

 

 

 

 

 

 
Edward H. LaMont 
CEG 1892, Exp. 07/31/22 
Principal Geologist 

 Bruce A. Hick 
GE 2284, Exp. 12/31/22 
Geotechnical Engineer 

 
 
 
 
 
 

Anna M. Scott 
Project Geologist 
 
Enclosures: Figure 1 – Boring Location Map 

  Appendix A – Logs of Exploratory Borings 

  Appendix B – Percolation Data Sheets and Conversion Sheets (Porchet Method) 

 

Distribution: (1) Addressee via email (PDF file) 
 
G:\Projects\2601 to 2650\2603CR MLC Holdings, Inc. APNs 152-040-003 Eastvale\Additional Infiltration 
Evaluation\2603CR Additional Infiltration Evaluation Eastvale.doc 
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LOGS OF EXPLORATORY BORINGS 

 

 

 

 

 

 

 

 

 

 

 

APN 152-040-003 

Eastvale, Riverside County, California 

Project No. 2603-CR



GeoTek, Inc.

LOG OF EXPLORATORY BORING

0
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---Small Bulk             ---No Recovery         ---Water Table

Silty f-m SAND, yellow brown, dry to slightly moist

Same as above

Silty f-m SAND, brown, dry to slightly moist

Jeff/Reese

CLIENT: MLC Holdings, Inc DRILLER: 2R Drilling LOGGED BY: C. Diaz

PROJECT NAME: APN 152-040-003 DRILL METHOD: Hollow Stem OPERATOR:

12/13/2021

CME 75

LOCATION: Eastvale, CA DATE:

PROJECT NO.: 2603-CR HAMMER: 140#/30" RIG TYPE:
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AL = Atterberg Limits EI = Expansion Index    SA = Sieve Analysis
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Equation - It = 

Havg = (HO+HF)/2 =

It = Inches per Hour

Time Interval, Δt = 30

Client:

Project: Eastvale

Project No: 2603-CR

Date: 12/15/2021

Boring No. B-1

Infiltration Rate (Porchet Method)

Meritage Homes

Final Depth to Water, DF = 99

Test Hole Radius, r = 4

Initial Depth to Water, DO = 88

2.67

Total Test Hole Depth, DT = 108

ΔH (60r)

Δt (r+2Havg)

HO = DT - DO = 20

HF = DT - DF = 9

ΔH = ΔD = HO- HF = 11

14.5



Equation - It = 

Havg = (HO+HF)/2 =

It = Inches per Hour

Time Interval, Δt = 30
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Project: Eastvale

Project No: 2603-CR

Date: 12/15/2021

Boring No. B-2

Infiltration Rate (Porchet Method)

Final Depth to Water, DF = 102

Test Hole Radius, r = 4

Initial Depth to Water, DO = 100

0.38

Total Test Hole Depth, DT = 120

ΔH (60r)

Δt (r+2Havg)

HO = DT - DO = 20

HF = DT - DF = 18

ΔH = ΔD = HO- HF = 2
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Equation - It = 

Havg = (HO+HF)/2 =

It = Inches per Hour

Time Interval, Δt = 30

Client: Meritage Homes

Project: Eastvale

Project No: 2603-CR

Date: 12/15/2021

Boring No. B-3

Infiltration Rate (Porchet Method)

Final Depth to Water, DF = 106

Test Hole Radius, r = 4

Initial Depth to Water, DO = 94

3.00

Total Test Hole Depth, DT = 114

ΔH (60r)

Δt (r+2Havg)

HO = DT - DO = 20

HF = DT - DF = 8

ΔH = ΔD = HO- HF = 12
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Test Hole Radius, r = 4
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HO = DT - DO = 20
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Attention: Mr. Bret Ilich 

 

Subject: Geotechnical and Infiltration Evaluation 

 Proposed Single- and Multi-Family Residential Development 

 Assessor’s Parcel Number 152-040-003 

 Eastvale, Riverside County, California 

 

Dear Mr. Ilich: 
 

We are pleased to provide the results of our geotechnical and infiltration evaluation for 

the subject project located in Eastvale, Riverside County, California.  This report presents 

the results of our evaluation and discussion of our findings.   

 

Based on the results of our evaluation, development of the property appears feasible from a 

geotechnical viewpoint provided that the recommendations presented in this report and in 

future reports are incorporated into design and construction. 

 

 

 
 

GEOTECHNICAL | ENVIRONMENTAL | MATERIALS 
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The opportunity to be of service is sincerely appreciated.  If you should have any questions, 

please do not hesitate to call our office. 

 

Respectfully submitted, 

GeoTek, Inc. 

 

 

 

 

 

 

Edward H. LaMont 
CEG 1892, Exp. 07/31/22 
Principal Geologist 

 Robert R. Russell 
GE 2042, Exp. 12/31/22 
Senior Project Engineer 

 
 
 
 
 
 

Anna M. Scott 
Project Geologist 
 
Distribution: (1) Addressee via email 
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1. PURPOSE AND SCOPE OF SERVICES 

The purpose of this study was to evaluate the geotechnical conditions for the proposed 

development.  Services provided for this study included the following: 

 

� Research and review of available geologic and geotechnical data, and general 

information pertinent to the site, 

� Excavation of six (6) geotechnical borings extended to depths ranging from 

approximately 20 to 51-½ feet below grade; 

� Excavation of two (2) borings to a depth of about 5 feet each for infiltration testing; 

� Collection of bulk and undisturbed samples from the test borings; 

� Performance of laboratory testing on select soil samples; 

� Review and evaluation of site seismicity, and 

� Compilation of this geotechnical and infiltration evaluation report which presents our 

findings and a general summary of pertinent geotechnical conditions relevant for site 

development. 

 

The intent of this report is to aid in the evaluation of the site for future development from a 

geotechnical perspective.  The professional opinions and geotechnical information contained in 

this report will likely need to be updated based on our review of final site development plans.  

These should be provided to GeoTek for review when available.   

2. SITE DESCRIPTION AND PROPOSED DEVELOPMENT 

2.1 SITE DESCRIPTION 

The project is a nearly square shaped approximate 10-acre site located north of Orange Street 

and easterly of Calina Lane in Eastvale, California.  The site currently occupied by a single-family 

residence, flatwork, landscaping and animal pens.  The site topography can be considered as 

relatively flat terrain with elevations ranging from approximately 618 to 622 feet above mean 

sea level.  The general site location is presented on the attached Figure 1. 
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2.2 PROPOSED DEVELOPMENT 

It is our understanding that site developments will consist of a total of 138 homesites consisting 

of two-story single-family residential structures and three-story multi-family residential 

structures and associated parking/drive areas, recreational improvements and lot 

improvements.  Stormwater facilities are also proposed as part of the planned development.  

We anticipate that the residential structures will be supported by a shallow post-tensioned 

foundation system.  Although structural loading information was not available at the time of this 

report preparation, we anticipate maximum column and wall loads on the order of 50 kips and 

3 kips per foot, respectively.  Once actual structural loads are known that information should 

be provided to GeoTek to determine if modifications to the recommendations contained in this 

report are warranted. 

 

Based on the relatively flat topography at each site, we anticipate that the maximum depth of 

cut or fill will be less than about five (5) feet, not including any remedial grading. 

 

As site development planning progresses and plans become available, the plans should be 

provided to GeoTek for review and comment.  Additional engineering analyses may be 

necessary in order to provide specific earthwork recommendations and geotechnical design 

parameters for actual site development. 

3. FIELD EXPLORATION & LABORATORY TESTING 

3.1 FIELD EXPLORATION 

GeoTek performed a field exploration at this site on January 6, 2021 which consisted of 

excavating six (6) exploratory borings to depths ranging from about 20 to 51-½ feet.  In 

addition, two (2) percolation test borings about 5 feet deep were advanced.  The borings were 

drilled with a hollow-stem auger drill rig and logged by a GeoTek geologist.   

 

The approximate locations of our site explorations are shown on the Boring Location Map, 

Figure 2.  Logs of the borings are provided in Appendix A.   

3.2 LABORATORY TESTING 

Laboratory testing was performed on selected relatively undisturbed and bulk soil samples 

collected during the field exploration.  The purpose of the laboratory testing was to confirm 

the field classification of the soil materials encountered and to evaluate the soils physical 
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properties for use in the engineering design and analysis.  Our test results along with a brief 

description and relevant information regarding testing procedures are included on the boring 

logs included in Appendix A or in Appendix B. 

4. PERCOLATION TESTING 

Percolation testing was performed at boring locations I-1 and I-2 to assess the infiltration 

characteristics of the site soils.  The borings were excavated to approximately 5 feet below the 

existing grade.  The boring diameter was approximately eight inches.  Subsequent to pre-

soaking, percolation testing was performed within the lower approximately 20 inches in the 

borings by a representative of our firm, in general conformance with the Boring Percolation 

Test Procedure (per Riverside County requirements).  As required, the percolation rates were 

corrected to account for discharge of water from both the sides and bottom of the borings.  

This correction was performed using the Porchet Method, obtaining the infiltration rates 

tabulated below: 

 

SUMMARY OF RESULTS 

Boring 
Measured Field Percolation Rate 

(minutes per inch) 

Calculated Infiltration Rate 

 (inches per hour) 

I-1 4.8 1.2 

I-2 2.3 2.7 

 

Copies of the field data sheets and infiltration conversion calculations (Porchet Method) are 

included in Appendix C.  The reported infiltration rates are the measured rate without any 

factor of safety applied.  Over the lifetime of the storm water facility, the infiltration rates may 

be affected by silt build up and biological activities, as well as local variations in near surface soil 

conditions.  A suitable factor of safety should be applied to the field rates in design the 

infiltration system.  

 

It should be noted that the infiltration rates provided above were performed in relatively 

undisturbed native soils.  Infiltration rates will vary and are mostly dependent on the underlying 

consistency of the site soils and relative density.  Infiltration rates will be impacted by weight of 

equipment travelling over the soils, placement of engineered fill and other various factors.  

GeoTek, Inc. assumes no responsibility or liability for the ultimate design or performance of 

the storm water facility. 
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5. GEOLOGIC AND SOILS CONDITIONS 

5.1 REGIONAL SETTING 

The subject property is situated in the Peninsular Ranges geomorphic province.  The Peninsular 

Ranges province is one of the largest geomorphic units in western North America.  Basically, it 

extends roughly 975 miles from the north and extends from the Transverse Ranges 

geomorphic province to the tip of Baja California, from north to south.  This province varies in 

width from about 30 to 100 miles.  It is bounded on the west by the Pacific Ocean, on the 

south by the Gulf of California and on the east by the Colorado Desert Province. 

 

The Peninsular Ranges are essentially a series of northwest-southeast oriented fault blocks.  

Several major fault zones are found in this province.  The Elsinore Fault zone and the San 

Jacinto Fault zone trend northwest-southeast and are found in the near the middle of the 

province.  The San Andreas Fault zone borders the northeasterly margin of the province. 

 

More specific to the subject property, the site is located in an area geologically mapped to be 

underlain by alluvium (Morton, D.M. and Miller, F.K., 2006).   

5.2 EARTH MATERIALS 

A brief description of the earth materials encountered during our subsurface exploration is 

presented in the following section.  Based on the exploratory excavations and review of 

published geologic maps, the site is underlain by alluvium.  Although not encountered, localized 

areas of undocumented fill may be present. 

5.2.1 Alluvium 

Alluvial soils were encountered within all borings and extended to the maximum depths 

explored ranging from 20 to 51-½ feet below grade.  The alluvial soils encountered generally 

consisted of clayey sand, silt, clay and silty sand.  The sandy soils were noted to possess a 

relative density ranging from dense to very dense and the silty/clayey soils generally possessed a 

stiff to hard consistency.   

 

According to the results of the laboratory testing performed on two (2) samples of the near 

surface alluvial soils, the materials tested and observed have a “very low” (0<EI<20) and “low” 

(21<EI<50) expansion potential when tested and classified in accordance with ASTM D 4829.  

The test results are provided in Appendix B. 
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5.3 SURFACE WATER AND GROUNDWATER 

5.3.1 Surface Water 

If encountered during earthwork construction, surface water on this site is the result of 

precipitation or possibly some minor surface run-off from immediately surrounding properties.  

Overall site area drainage is generally in a southwesterly direction, as directed by site 

topography.  Provisions for surface drainage will need to be accounted for by the project civil 

engineer. 

5.3.2 Groundwater 

Groundwater was not encountered within our exploratory borings performed for this 

evaluation.  Based on the lack of water encountered in the borings and a review of the 

groundwater information contained on the State Department of Water Resources Water 

Data Library website, we estimate that the depth to high groundwater at the site is about 50 

feet below grade.  Based on this depth to water, groundwater-related problems are not 

expected during or after construction. 

 

It is possible that seasonal variations (temperature, rainfall, etc.) will cause fluctuations in the 

groundwater level.  Additionally, perched water may be encountered at shallow depths 

following extensive rain events.  If shallow perched water is encountered, we anticipate that it 

can be managed with conventional sump pumps. 

5.4 FAULTING AND SEISMICITY 

The geologic structure of the entire southern California area is dominated mainly by 

northwest-trending faults associated with the San Andreas system.  The sites are in a seismically 

active region.  No active or potentially active fault is known to exist at these sites nor are the 

sites situated within a State of California designated “Alquist-Priolo” Earthquake Fault Zone.  

Additionally, the site is not situated within an Earthquake Fault Zone as noted on the Riverside 

County GIS “Map My County” website. 

5.4.1 Seismic Design Parameters 

This site is located at approximately 33.959950⁰ Latitude and -117.570312⁰ Longitude.  Site 

spectral accelerations (Sa and S1), for 0.2 and 1.0 second periods for a Class “D” site, was 

determined from the SEAOC/OSHPD web interface that utilizes the USGS web services and 

retrieves the seismic design data and presents that information in a report format.  Using the 

ASCE 7-16 option on the SEAOC/OSHPD website results in the values for SM1 and SD1 
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reported as “null-See Section 11.4.8” (of ASCE 7-16).  As noted in ASCE 7-16, Section 11.4.8, 

a site-specific ground motion procedure is recommended for Site Class D when the value S1 

exceeds 0.2.  The value S1 for the subject site exceeds 0.2.   

 

For a site Class D, an exception to performing a site-specific ground motion analysis is allowed 

in ASCE 7-16 where S1 exceeds 0.2 provided the value of the seismic response coefficient, Cs, 

is conservatively calculated by Eq 12.8-2 of ASCE 7-16 for values of T≤1.5Ts and taken as equal 

to 1.5 times the value computed in accordance with either Eq. 12.8-3 for TL≥T>1.5Ts or Eq. 

12.8-4 for T>TL.   

 

The results, based on the 2015 NEHRP and the 2019 CBC, are presented in the following table 

and we have assumed that the exception as allowed in ASCE 7-16 is applicable.  If the 

exception is deemed not appropriate, a site-specific ground motion analysis will be required. 

 

SITE SEISMIC PARAMETERS 

Mapped 0.2 sec Period Spectral Acceleration, Ss 1.65g 

Mapped 1.0 sec Period Spectral Acceleration, S1 0.591g 

Site Coefficient for Site Class “D,” Fa 1.0 

Site Coefficient for Site Class “D,” Fv 1.709 

Maximum Considered Earthquake Spectral Response Acceleration for 

0.2 Second, SMS 
1.65g 

Maximum Considered Earthquake Spectral Response Acceleration for 

1.0 Second, SM1 
1.01g 

5% Damped Design Spectral Response Acceleration Parameter at 0.2 

Second, SDS 
1.1g 

5% Damped Design Spectral Response Acceleration Parameter at 1 

second, SD1 
0.673g 

PGAM 0.747g 

Seismic Design Category D 

 

Final selection of the appropriate seismic design coefficients should be made by the project 

structural engineer based upon the local practices and ordinances, expected building response 

and desired level of conservatism. 

5.4.2 Surface Fault Rupture 

The site is in a seismically active region; however, no active or potentially active fault is known 

to exist at this site nor is the site situated within an “Alquist-Priolo” Earthquake Fault Zone.  The 

nearest known active fault is the Elsinore fault zone situated about 8 miles to the southwest.  

Therefore, the potential for surface rupture at the site is considered to be nil. 
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5.4.3 Liquefaction & Dynamic Densification 

Liquefaction describes a phenomenon in which cyclic stresses, produced by earthquake-

induced ground motion, create excess pore pressures in relatively cohesionless and some low-

plastic soils.  These soils may thereby acquire a high degree of mobility, which can lead to 

lateral movement, sliding and settlement of loose sediments, sand boils and other damaging 

deformations.  This phenomenon occurs only below the water table, but, after liquefaction has 

developed, the effects can propagate upward into overlying non-saturated soil as excess pore 

water dissipates. 

 

The factors known to influence liquefaction potential include soil type and grain size, relative 

density, groundwater level, confining pressures, and both intensity and duration of ground 

shaking.  In general, materials that are most susceptible to liquefaction are loose, saturated 

granular soils having low fines content under low confining pressures.   

 

The Riverside County GIS “Map My County” website indicates that the site is located within a 

“high” liquefaction potential zone. 

 

Based on the presence of alluvial soils, an estimated high groundwater depth of 50 feet and the 

“high” liquefaction potential for the site, an assessment of the liquefaction potential was 

performed.  The computer software program LIQUEFYPRO was utilized for this assessment.  

For this analysis, we utilized the soil profile from Boring B-2, a ground acceleration (PGAM) of 

0.747g and a mean earthquake magnitude of 6.73.  The ground acceleration and earthquake 

magnitude were obtained from the USGS websites.  The results of this analysis indicates that 

the site soils are not susceptible to liquefaction upon application of the design earthquake.   

 

The dry settlement potential of the site soil was also evaluated to assess the potential 

settlement of the unsaturated soils resulting from seismic activity.  The results of this analysis 

indicates a seismic dry settlement of less than ½ inch is estimated.  We recommend a seismic 

differential seismic settlement of ¼ inch over a 40-foot span be considered for design.  Based 

on the estimated magnitude of seismic settlement, mitigation and/or special foundation design is 

not considered warranted. A copy of the liquefaction and seismic settlement analysis is 

presented in Appendix D. 

5.4.4 Other Seismic Hazards 

The potential for secondary seismic hazards such as seiche and tsunami is considered to be 

remote due to site elevation and distance from an open body of water.  Due to the low 

liquefaction hazard, the potential for lateral spreading is considered to be nil. 
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6. CONCLUSIONS AND RECOMMENDATIONS 

6.1 GENERAL 

Development of the site appears feasible from a geotechnical viewpoint.  Specific 

recommendations for site development provided in this report will need to be further 

evaluated when development plans are provided for our review.  The following sections 

present general recommendations.  More specific geotechnical recommendations for site 

development can be provided when more finalized site development plans are available for 

review. 

6.2 EARTHWORK CONSIDERATIONS 

6.2.1 General 

Earthwork and grading should be performed in accordance with the applicable grading 

ordinances of the City of Eastvale, the 2019 California Building Code (CBC) and 

recommendations contained in this report.  The General Grading Guidelines included in 

Appendix E outline general procedures and do not anticipate all site-specific situations.  In the 

event of conflict, the recommendations presented in the text of this report should supersede 

those contained in Appendix E. 

6.2.2 Site Clearing  

Site preparation should start with removal of all deleterious materials and vegetation within the 

planned development areas of the site.  All debris and deleterious materials should be properly 

disposed of off-site.   

6.2.3 Remedial Grading 

Due to the collapse potential of the near surface soils, we recommend that the existing soils 

beneath the planned buildings be over-excavated to a depth of at least 5 feet below existing or 

finished grade and at least 3 feet below the bottom of the planned foundations, whichever is 

deeper.  If existing fill soils are encountered, the over-excavations should also be extended to 

removal of all undocumented fill. The lateral extent of this recommended over-excavation 

should extend at least 5 feet beyond the building perimeters and beneath all adjacent patio 

slabs.  The soils exposed at the base of the soil over-excavations should be examined by a 

GeoTek representative to document that the exposed soils are suitable for support of the 

planned improvements and meet a minimum 85 percent relative compaction with little to no 
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visible porosity.  If unsuitable soils are observed, the over-excavation should be extended in 

depth until suitable soils, as determined by GeoTek, are encountered. 
 

Beneath concrete flatwork and street pavements, it our opinion that the over-excavations may 

be limited to 12 inches below existing or finished grade, whichever is deeper, and meet a 

minimum 85 percent relative compaction with little to no visible porosity, provided all existing 

undocumented fill is removed. 
 

Following the recommended removals and observations by GeoTek, the exposed soils should 

be scarified to a depth of about 12 inches, be moisture conditioned to slightly above the soil’s 

optimum moisture content and then be compacted to at least 90 percent of the soil’s maximum 

dry density, per ASTM D 1557. 

6.2.4 Engineered Fill 

The on-site soils are generally considered suitable for reuse as engineered fill provided they are 

free from vegetation, debris and other deleterious material.  Any over-sized material (greater 

than 3 inches in maximum dimension) should be removed from the soil prior to use as fill.  The 

undercut areas should be brought to final subgrade elevations with fill materials that are placed 

and compacted in general accordance with minimum project standards.  Engineered fill should 

be placed in six-inch to eight-inch loose lifts, moisture conditioned to about two percent above 

the optimum moisture content and compacted to a minimum relative compaction of 90 

percent as determined by ASTM D 1557.   

6.2.5 Excavation Characteristics 

Excavations in the on-site alluvial materials should be readily accomplished with heavy-duty 

earthmoving or excavating equipment in good operating condition.   

6.2.6 Trench Excavations and Backfill 

Temporary trench excavations within the on-site materials should be stable at 1:1 inclination 

for short durations during construction and where cuts do not exceed 10 feet in height.  We 

anticipate that temporary cuts to a maximum height of four feet can be excavated vertically. 

 

Trench excavations should conform to Cal-OSHA regulations.  The contractor should have a 

competent person, per OSHA requirements, on site during construction to observe conditions 

and to make the appropriate recommendations. 

 

Utility trench backfill should be compacted to at least 90 percent relative compaction (as 

determined per ASTM D 1557).  Under-slab trenches should also be compacted to project 

specifications.  Where applicable, based on jurisdictional requirements, the top 12 inches of 
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backfill below subgrade for road pavements should be compacted to at least 95 percent 

relative compaction.  On-site materials may not be suitable for use as bedding material but 

should be suitable as backfill provided particles larger than 6 inches are removed. 

 

Compaction should be achieved with a mechanical compaction device.  Ponding or jetting of 

trench backfill is not recommended.  If backfill soils have dried out, they should be thoroughly 

moisture conditioned prior to placement in trenches. 

6.2.7 Shrinkage and Subsidence 

For planning purposes, a shrinkage factor of about 5 to 10 percent may be considered for 

materials that may need to be removed and replaced.  A subsidence loss of about 0.1 foot 

should also be anticipated. 

 

Site balance areas should be available in order to adjust project grades, depending on actual 

field conditions at the conclusion of earthwork construction. 

6.3 DESIGN RECOMMENDATIONS 

6.3.1 Foundation Design Criteria 

We understand that a post-tension foundation system is planned for the site.  Foundation 

design criteria for a post-tensioned foundation system in general conformance with the 2019 

CBC, are presented herein.  These are typical design criteria and are not intended to 

supersede the design by the structural engineer.  

 

Expansion Index (EI) testing performed on representative samples collected from the site has 

indicated the site soils possess a “very low” to “low” expansion potential.  The results of the EI 

testing are included in Appendix B.  The foundation elements for the proposed structures 

should bear entirely in engineered fill soils and should be designed in accordance with the 2019 

California Building Code (CBC).   

 

Presented below are post-tensioned foundation design parameters for the proposed residential 

structures at the site.  These parameters are in general conformance with Standard 

Requirements for Design and Analysis of Shallow Post-Tensioned Concrete Foundation on Expansive Soil 

(PTI, 2012). 
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* Required depth of perimeter beam/stiffening rib per structural calculations may govern. 
 
The following assumptions were used to generate em and ym values: Thornthwaite Moisture Index = -20; constant suction value 
= 3.6pF; post-equilibrium case assumed with wet (swelling) cycle going from 3.9pF to 3.0pF and drying (shrinking) cycle going 
from 3.6pF to 4.5pF. 

 

Post-tensioned slabs should be designed in accordance with the 2019 CBC and PTI design 

methodology.  The bottom of the perimeter edge beam/deepened footing should be designed 

to resist tension forces using either cable or conventional reinforcement, per the structural 

engineer.  The table above provides design criteria for foundations resting on “low” expansive 

soils.  Foundations on soils with “very low” expansion potential could be safely designed for 

“low” soil expansion.   

 

The following criteria for design of foundations are preliminary and should be re-evaluated 

based on the results additional laboratory testing of samples obtained at/near finish pad grade. 
 

An allowable bearing capacity of 2,000 pounds per square foot (psf) may be used for design of 

building and retaining wall footings.  This allowable soil bearing capacity is based on a minimum 

foundation depth and width of 12 inches.  The allowable bearing capacity may be increased by 

one-third when considering short-term wind and seismic loads.   

 

The bottom of the perimeter edge beam/deepened footing for post tension systems should be 

deepened a minimum of 12 inches and designed to resist tension forces using either cable or 

conventional reinforcement, per the structural engineer.   

 

It should be noted that the criteria provided are based on soil support characteristics only. The 

structural engineer should design the slab and beam reinforcement based on actual loading 

conditions.  We estimate static settlement of foundations designed as recommended in this 

report to be less than 1-inch total and ½ inch differential over a 40-foot span. 

DESIGN PARAMETERS FOR POST-TENSIONED SLABS 

Foundation Design Parameter 

Design Value  

Soil Characteristics: LL<40; PI≤20;  
Passing #200 Sieve < 50%;  

Clay fines ≈ 40%; EI=22 
Edge Moisture Variation Distance, em 

-  Edge Lift (swelling) 
-  Center Lift (shrinkage) 

 
4.9 ft 
9.0 ft 

Soil Differential Movement, ym 
-  Edge Lift (swelling) 
-  Center Lift (shrinkage) 

 
≈0.3 in 
≈0.2 in 

Ext. Perimeter Beam Embedment  One- or Two-Story – 12 inches* 
Three-Story – 18 inches* 

Presaturation of Subgrade Soil (Percent of Optimum) Minimum 100% to a depth of 12 inches 
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The passive earth pressure may be computed as an equivalent fluid having a density of 250 psf 

per foot of depth, to a maximum earth pressure of 2,000 psf for footings founded on 

engineered fill.  A coefficient of friction between soil and concrete of 0.35 may be used with 

dead load forces.  When combining passive pressure and frictional resistance, the passive 

pressure component should be reduced by one-third. 

 
A moisture and vapor retarding system should be placed below slabs-on-grade where moisture 

migration through the slab is undesirable.  Guidelines for these are provided in the 2019 

California Green Building Standards Code (CALGreen) Section 4.505.2, the 2019 CBC Section 

1907.1 and ACI 360R-10.  The vapor retarder design and construction should also meet the 

requirements of ASTM E 1643.  A portion of the vapor retarder design should be the 

implementation of a moisture vapor retardant membrane. 

 

It should be realized that the effectiveness of the vapor retarding membrane can be adversely 

impacted as a result of construction related punctures (e.g., stake penetrations, tears, 

punctures from walking on the vapor retarder placed atop the underlying aggregate layer, 

etc.).  These occurrences should be limited as much as possible during construction.  Thicker 

membranes are generally more resistant to accidental puncture than thinner ones.  Products 

specifically designed for use as moisture/vapor retarders may also be more puncture resistant.  

Although the CBC specifies a 6-mil vapor retarder membrane, it is GeoTek’s opinion that a 

minimum 10 mil thick membrane with joints properly overlapped and sealed should be 

considered, unless otherwise specified by the slab design professional.  The membrane should 

consist of Stego wrap or the equivalent. 

 

Moisture and vapor retarding systems are intended to provide a certain level of resistance to 

vapor and moisture transmission through the concrete, but do not eliminate it.  The acceptable 

level of moisture transmission through the slab is to a large extent based on the type of 

flooring used and environmental conditions.  Ultimately, the vapor retarding system should be 

comprised of suitable elements to limited migration of water and reduce transmission of water 

vapor through the slab to acceptable levels.  The selected elements should have suitable 

properties (i.e. thickness, composition, strength, and permeability) to achieve the desired 

performance level. 

 

Moisture retarders can reduce, but not eliminate, moisture vapor rise from the underlying soils 

up through the slab.  Moisture retarder systems should be designed and constructed in 

accordance with applicable American Concrete Institute, Portland Cement Association, Post-

Tensioning Concrete Institute, ASTM and California Building Code requirements and 

guidelines. 
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GeoTek recommends that a qualified person, such as the flooring contractor, structural 

engineer, architect, and/or other experts specializing in moisture control within the building be 

consulted to evaluate the general and specific moisture and vapor transmission paths and 

associated potential impact on the proposed construction.  That person (or persons) should 

provide recommendations relative to the slab moisture and vapor retarder systems and for 

migration of potential adverse impact of moisture vapor transmission on various components of 

the structures, as deemed appropriate.   

 

In addition, the recommendations in this report and our services in general are not intended to 

address mold prevention; since we, along with geotechnical consultants in general, do not 

practice in the area of mold prevention.  If specific recommendations addressing potential mold 

issues are desired, then a professional mold prevention consultant should be contacted. 

 

We recommend that control joints be placed in two directions spaced approximately 24 to 36 

times the thickness of the slab in inches.  These joints are a widely accepted means to control 

cracks and should be reviewed by the project structural engineer. 

6.3.2 Miscellaneous Foundation Recommendations 

 

6.3.2.1 To minimize moisture penetration beneath the slab-on-grade areas, utility trenches 

should be backfilled with engineered fill, lean concrete or concrete slurry where they 

intercept the perimeter footing or thickened slab edge. 
 

6.3.2.2 Soils from the footing excavations should not be placed in the slab-on-grade areas 

unless properly compacted and tested.  The excavations should be free of 

loose/sloughed materials and be neatly trimmed at the time of concrete placement. 

6.3.3 Foundation Setbacks 

Where applicable, the following setbacks should apply to all foundations.  Any improvements 

not conforming to these setbacks may be subject to lateral movements and/or differential 

settlements: 

� The outside bottom edge of all footings should be set back a minimum of H/3 (where H 

is the slope height) from the face of any descending slope.  The setback should be at 

least 7 feet and need not exceed 40 feet. 

� The bottom of all footings for structures near retaining walls should be deepened so as 

to extend below a 1:1 projection upward from the bottom inside edge of the wall stem.  

This applies to the existing retaining walls along the perimeter, if they are to remain. 
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� The bottom of any proposed foundations for structures should be deepened so as to 

extend below a 1:1 projection upward from the bottom of the nearest excavation. 

6.4 RETAINING WALL DESIGN AND CONSTRUCTION 

6.4.1 General Design Criteria 

Recommendations presented herein may apply to typical masonry or concrete vertical 

retaining walls to a maximum height of six feet.  Additional review and recommendations 

should be requested for higher walls. 

 

Retaining wall foundations embedded a minimum of 12 inches into engineered fill should be 

designed using an allowable bearing capacity of 2,000 psf.  An increase of one-third may be 

applied when considering short-term live loads (e.g. seismic and wind loads).  

 

The passive earth pressure may be computed as an equivalent fluid having a density of 250 psf 

per foot of depth, to a maximum earth pressure of 2,500 psf.  A coefficient of friction between 

soil and concrete of 0.35 may be used with dead load forces.  When combining passive 

pressure and frictional resistance, the passive pressure component should be reduced by one-

third. 

 

An equivalent fluid pressure approach may be used to compute the horizontal active pressure 

against the wall.  The appropriate fluid unit weights are given in the table below for specific 

slope gradients of retained materials. 

 

Surface Slope of Retained Materials 

(H:V) 

Equivalent Fluid Pressure (PCF) 

Select Backfill* 

Level 40 

2:1 60 

*Backfill should consist of soil with an expansion index less than or 
equal to 50. 

 

The above equivalent fluid weights do not include superimposed loading conditions such as 

expansive soils, vehicular traffic, structures, seismic conditions or adverse geologic conditions. 

 

As required by code, additional lateral forces induced on retaining walls during an earthquake 

must be considered for wall design for sites with a Site Class D designation.  For level backfill, 
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an incremental seismic equivalent fluid pressure of 23.1 pcf is recommended, where required.  

This pressure can be assumed to be a conventional triangular distribution. 

6.4.2 Wall Backfill and Drainage 

Wall backfill should consist of low expansive (EI<50) soil that should include a minimum one-

foot wide section of ¾- to 1-inch clean crushed rock (or approved equivalent).  The rock 

should be placed immediately adjacent to the back of the wall and extend up from the 

backdrain to within approximately 12 inches of finish grade. The upper 12 inches should consist 

of compacted on-site materials.  The presence of other materials might necessitate revision to 

the parameters provided and modification of wall designs. 

 

The backfill materials should be placed in lifts no greater than eight inches in thickness and 

compacted to a minimum of 90 percent relative compaction in accordance with ASTM Test 

Method D 1557.  Proper surface drainage needs to be provided and maintained.  Water should 

not be allowed to pond behind retaining walls.  Waterproofing of site walls should be 

performed where moisture migration through the walls is undesirable. 

 

Retaining walls should be provided with an adequate pipe and gravel back drain system to 

reduce the potential for hydrostatic pressures to develop.  A 4-inch diameter perforated 

collector pipe (Schedule 40 PVC, or approved equivalent) in a minimum of one cubic foot per 

linear foot of ¾-inch or one-inch clean crushed rock or equivalent, wrapped in filter fabric 

should be placed near the bottom of the backfill and be directed (via a solid outlet pipe) to an 

appropriate disposal area. 

 

Walls from two to four feet in height may be drained using localized gravel packs behind weep 

holes at 8 feet maximum spacing (e.g. approximately 1.5 cubic feet of gravel in a woven plastic 

bag).  Weep holes should be provided or the head joints omitted in the first course of block 

extended above the ground surface.  However, nuisance water may still collect in front of the 

wall. 

 

Drain outlets should be maintained over the life of the project and should not be obstructed 

or plugged by adjacent improvements. 

6.4.3 Restrained Retaining Walls 

Any retaining wall that will be restrained prior to placing backfill or walls that have male or 

reentrant corners should be designed for at-rest soil conditions using an equivalent fluid 

pressure of 65 pcf (very low expansive backfill), plus any applicable surcharge loading.  For areas 

having male or reentrant corners, the restrained wall design should extend a minimum distance 
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equal to twice the height of the wall laterally from the corner, or as otherwise determined by 

the structural engineer. 

 
6.4.3.1 Other Design Considerations 

� Retaining and garden wall foundation elements should be designed in accordance with 

building code setback requirements.  A minimum horizontal setback distance of five feet 

as measured from the bottom outside edge of the footing to a sloped face is 

recommended. 

� Wall design should consider the additional surcharge loads from superjacent slopes 

and/or footings, where appropriate. 

� No backfill should be placed against concrete until minimum design strengths are 

evident by compression tests of cylinders. 

� The retaining wall footing excavations, backcuts and backfill materials should be 

approved by the project geotechnical engineer or their authorized representative. 

� Positive separations should be provided in garden walls at horizontal distances not 

exceeding 20 feet. 

6.4.4 Soil Corrosivity 

The soil resistivity at this site was tested in the laboratory on two (2) samples collected by our 

firm.  The results of the testing indicate that the soil samples were considered “mildly corrosive” 

to “moderately corrosive” (6,097 to 13,400 ohm-cm) to buried ferrous metals in accordance with 

current standards commonly used by corrosion engineers.  We recommend that a corrosion 

engineer be consulted to determine what corrosion protection may be warranted for the site.  

The laboratory test results are provided in Appendix B. 

6.4.5  Soil Sulfate Content 

The sulfate content was determined in the laboratory for two representative soil samples 

collected by our firm.  The results indicate that the water-soluble sulfate for the tested sample 

was less than 0.1 percent by weight, which is considered “not applicable” (i.e. negligible) as per 

Table 4.2.1 of ACI 318.  Based upon the test result, no special concrete mix design is required 

for sulfate attack resistance.  The laboratory test result is provided in Appendix B. 

6.4.6 Import Soils 

Import soils should have expansion characteristics similar to the on-site soils.  GeoTek also 

recommends that the proposed import soils be tested for expansion and sulfate potential.  
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GeoTek should be notified a minimum of 72 hours prior to importing so that appropriate 

sampling and laboratory testing can be performed. 

6.5  PRELIMINARY PAVEMENT DESIGN 

A preliminary pavement section has been developed based on assumed traffic loading and our 

estimate of the pavement subgrade soils following completion of site grading.  Given the 

preliminary nature of the pavement sections presented below, final pavement design should be 

based on R-value testing of the as-graded soils and the known or assigned Traffic Indexes for 

the site roadways.  Based on the near-surface soil types encountered in our test borings, we 

estimate that an as-graded R-value of 40 is appropriate for this preliminary design.  For this 

preliminary design, we have assumed a Traffic Index of 5.5.  Based on the above discussion, the 

following preliminary pavement design is presented. 

 

Street 
Assumed Traffic 

Index 

Asphaltic Concrete/Aggregate 

Base (inches) 

Interior Streets 5.5 3/6 

 

The final pavement sections are subject to the review and approval by the local jurisdictional 

agency.  Performance of the pavement sections will ultimately be based largely on construction 

methods, traffic loading and subgrade performance.  All aggregate base and the upper 12 inches 

of subgrade should be compacted to at least 95 percent of the material’s maximum dry density, 

per ASTM D-1557. 

 

All pavement installation, including preparation and compaction of subgrade and base material 

and placement and rolling of asphaltic concrete, should be done in accordance with the City of 

Eastvale specifications, and under the observation and testing of GeoTek and a City or County 

inspector where required. 

 

The aggregate base should consist of crushed rock with an R-Value and gradation in accordance 

with Crushed Aggregate Base (Section 200-2 of the “Greenbook”).  Minimum compaction 

requirements should be 95 percent for both subgrade and aggregate base (ASTM D 1557).  

Jurisdictional minimum compaction requirements in excess of the aforementioned minimums 

may govern. 
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6.6 CONCRETE CONSTRUCTION 

6.6.1 General 

Concrete construction should follow the 2019 CBC and ACI guidelines regarding design, mix 

placement and curing of the concrete.  If desired, we could provide quality control testing of 

the concrete during construction. 

6.6.2 Concrete Flatwork 

Exterior concrete slabs, sidewalks and driveways should be designed using a four-inch 

minimum thickness.  No specific reinforcement is required from a geotechnical perspective.  

However, some shrinkage and cracking of the concrete should be anticipated as a result of 

typical mix designs and curing practices commonly utilized in industrial construction. 

 

Sidewalks and driveways may be under the jurisdiction of the governing agency.  If so, 

jurisdictional design and construction criteria would apply, if more restrictive than the 

recommendations presented in this report.  

 

Subgrade soils should be pre-moistened prior to placing concrete.  The subgrade soils below 

exterior slabs, sidewalks, driveways, etc. should be pre-saturated to a minimum of 100% of the 

optimum moisture content to a depth of 12 inches.  

 

All concrete installation, including preparation and compaction of subgrade, should be done in 

accordance with the City of Eastvale specifications, and under the observation and testing of 

GeoTek and a City inspector, if necessary. 

6.6.3 Concrete Performance 

Concrete cracks should be expected.  These cracks can vary from sizes that are essentially 

unnoticeable to more than 1/8 inch in width.  Most cracks in concrete while unsightly do not 

significantly impact long-term performance.  While it is possible to take measures (proper 

concrete mix, placement, curing, control joints, etc.) to reduce the extent and size of cracks 

that occur, some cracking will occur despite the best efforts to minimize it.  Concrete 

undergoes chemical processes that are dependent on a wide range of variables, which are 

difficult, at best, to control.  Concrete, while seemingly a stable material, is subject to internal 

expansion and contraction due to external changes over time. 

 

One of the simplest means to control cracking is to provide weakened control joints for 

cracking to occur along.  These do not prevent cracks from developing; they simply provide a 

relief point for the stresses that develop.  These joints are a widely accepted means to control 
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cracks but are not always effective.  Control joints are more effective the more closely spaced 

they are.  GeoTek suggests that control joints be placed in two directions and located a 

distance apart approximately equal to 24 to 36 times the slab thickness. 

 

Exterior concrete flatwork (patios, walkways, driveways, etc.) is often some of the most visible 

aspects of site development.  They are typically given the least level of quality control, being 

considered “non-structural” components.  We suggest that the same standards of care be 

applied to these features as to the structures themselves. 

6.7 POST CONSTRUCTION CONSIDERATIONS 

6.7.1 Landscape Maintenance and Planting 

Water has been shown to weaken the inherent strength of soil, and slope stability is 

significantly reduced by overly wet conditions.  Positive surface drainage away from graded 

slopes should be maintained and only the amount of irrigation necessary to sustain plant life 

should be provided for planted slopes.  Controlling surface drainage and runoff and maintaining 

a suitable vegetation cover can minimize erosion.  Plants selected for landscaping should be 

lightweight, deep-rooted types that require little water and are capable of surviving the 

prevailing climate. 

 

Overwatering should be avoided.  Care should be taken when adding soil amendments to avoid 

excessive watering.  Leaching as a method of soil preparation prior to planting is not 

recommended.  An abatement program to control ground-burrowing rodents should be 

implemented and maintained.  This is critical as burrowing rodents can decreased the long-term 

performance of slopes. 

 

It is common for planting to be placed adjacent to structures in planter or lawn areas.  This will 

result in the introduction of water into the ground adjacent to the foundations.  This type of 

landscaping should be avoided.  Planters within 10 feet of the buildings should be above ground 

and underlain by a concrete slab.  Waterproofing of the foundation and/or subdrains may be 

warranted and advisable.  We could discuss these issues, if desired, when plans are made 

available. 

6.7.2 Drainage 

The need to maintain proper surface drainage and subsurface systems cannot be overly 

emphasized.  Positive site drainage should be maintained at all times.  Drainage should not flow 

uncontrolled down any descending slope.  Water should be directed away from foundations 
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and not allowed to pond or seep into the ground adjacent to the footings and floor-slabs.  Pad 

drainage should be directed toward approved areas and not be blocked by other 

improvements. 

 

Roof gutters should be installed that will direct the collected water at least 20 feet from the 

buildings. 

 

It is the owner’s responsibility to maintain and clean drainage devices on or contiguous to their 

lot.  In order to be effective, maintenance should be conducted on a regular and routine 

schedule and necessary corrections made prior to each rainy season. 

6.8 PLAN REVIEW AND CONSTRUCTION OBSERVATIONS 

We recommend that site grading, specifications, retaining wall/shoring plans and foundation 

plans be reviewed by this office prior to construction to check for conformance with the 

recommendations of this report.  Additional recommendations may be necessary based on 

these reviews.  We also recommend that GeoTek representatives be present during site 

grading and foundation construction to check for proper implementation of the geotechnical 

recommendations.  The owner/developer should have GeoTek’s representative perform at 

least the following duties:  

� Observe site clearing and grubbing operations for proper removal of unsuitable 

materials. 

� Observe and test bottom of removals prior to fill placement. 

� Evaluate the suitability of on-site and import materials for fill placement and collect soil 

samples for laboratory testing when necessary. 

� Observe the fill for uniformity during placement including utility trenches. 

� Test the fill for field density and relative compaction. 

� Test the near-surface soils to verify proper moisture content. 

� Observe and probe foundation excavations to confirm suitability of bearing materials. 

If requested, a construction observation and compaction report can be provided by GeoTek, 

which can comply with the requirements of the governmental agencies having jurisdiction over 

the project.  We recommend that these agencies be notified prior to commencement of 

construction so that necessary grading permits can be obtained. 
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7. LIMITATIONS 

This evaluation does not and should in no way be construed to encompass any areas beyond 

the specific area of proposed construction as indicated to us by the client.  Further, no 

evaluation of any existing site improvements is included.  The scope is based on our 

understanding of the project and the client’s needs, our proposal (Proposal No. 0804120-CR) 

dated August 13, 2020 and geotechnical engineering standards normally used on similar 

projects in this region. 

 

The materials observed on the project site appear to be representative of the area; however, 

soil and bedrock materials vary in character between excavations and natural outcrops or 

conditions exposed during site construction.  Site conditions may vary due to seasonal changes 

or other factors.  GeoTek, Inc. assumes no responsibility or liability for work, testing or 

recommendations performed or provided by others. 

 

Since our recommendations are based on the site conditions observed and encountered, and 

laboratory testing, our conclusions and recommendations are professional opinions that are 

limited to the extent of the available data.  Observations during construction are important to 

allow for any change in recommendations found to be warranted.  These opinions have been 

derived in accordance with current standards of practice and no warranty is expressed or 

implied.  Standards of practice are subject to change with time. 
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A - FIELD TESTING AND SAMPLING PROCEDURES 

 

The Modified Split-Barrel Sampler (Ring)  

The ring sampler is driven into the ground in accordance with ASTM Test Method D 3550.  The 

sampler, with an external diameter of 3.0 inches, is lined with 1-inch long, thin brass rings with inside 

diameters of approximately 2.4 inches.  The sampler is typically driven into the ground 12 or 18 inches 

with a 140-pound hammer free falling from a height of 30 inches.  Blow counts are recorded for every 6 

inches of penetration as indicated on the log of boring.  The samples are removed from the sample 

barrel in the brass rings, sealed, and transported to the laboratory for testing. 

 

Bulk Samples (Large) 

These samples are normally large bags of earth materials over 20 pounds in weight collected from the 

field by means of hand digging or exploratory cuttings. 

 

Bulk Samples (Small) 

These are plastic bag samples which are normally airtight and contain less than 5 pounds in weight of 

earth materials collected from the field by means of hand digging or exploratory cuttings.  These 

samples are primarily used for determining natural moisture content and classification indices. 

 

B - BORING LOG LEGEND 

 

The following abbreviations and symbols often appear in the classification and description of soil and 

rock on the log of borings: 

SOILS 

USCS Unified Soil Classification System 

f-c Fine to coarse 

f-m Fine to medium 

GEOLOGIC 

B: Attitudes Bedding: strike/dip 

J: Attitudes Joint: strike/dip 

C: Contact line 

……….. Dashed line denotes USCS material change 
  Solid Line denotes unit / formational change 
  Thick solid line denotes end of the boring 

(Additional denotations and symbols are provided on the log of boring) 
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             ---Ring ---Small Bulk             ---No Recovery         ---Water Table

AL = Atterberg Limits

SR = Sulfate/Resisitivity Test

EI = Expansion Index    SA = Sieve Analysis       RV =  R-Value Test

SH = Shear Test    HC=  Consolidation       MD = Maximum Density
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D Sample type: ---SPT ---Large Bulk

Lab testing:

25

BORING TERMINATED AT 21.5 FEET

No groundwater encountered

Boring backfilled with soil cuttings
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Clayey SILT, light brown, mosit, hard, trace fine to coarse grained sand, trace 

fine gravel

 

 

15
Silty CLAY to CLAY, brown to reddish brown, moist, very stiff

10
Clayey SILT, light brown, moist, stiff, some caliche

 
Silty CLAY to clayey SILT, light brown, slightly moist to moist, hard, some 

caliche

5
Clayey f-c SAND, brown, moist, hard

 
Clayey f-c SAND, brown, moist, dense, trace fine to coarse grained sand
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LOCATION: See Boring Location Map DATE: 1/6/2020

PROJECT NO.: 2603-CR HAMMER: 140lbs/30in. RIG TYPE: CME 75

PROJECT NAME: APNs 152-040-003 DRILL METHOD: Hollw stem Auger OPERATOR: Derek

CLIENT: MLC Holdings DRILLER: Martini Drilling LOGGED BY: DRW
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CLIENT: MLC Holdings DRILLER: Martini Drilling LOGGED BY: DRW



GeoTek, Inc.

LOG OF EXPLORATORY BORING
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AL = Atterberg Limits

SR = Sulfate/Resisitivity Test

Silty to clayey f-m SAND, grayish brown, moist, dense

      RV =  R-Value Test

SH = Shear Test    HC=  Consolidation       MD = Maximum Density

35

50

45

40

LE
G

E
N

D Sample type: ---SPT ---Large Bulk

Lab testing:
EI = Expansion Index    SA = Sieve Analysis

Boring backfilled with soil cuttings
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No groundwater encountered

Silty f-c SAND, light grayish brown, moist, very dense, trace gravel

Clayey SILT, brown, moist, hard
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 MATERIAL DESCRIPTION AND COMMENTS

RIG TYPE: CME 75

LOCATION: See Boring Location Map DATE: 1/6/2020

DRW

PROJECT NAME: APNs 152-040-003 DRILL METHOD: Hollw stem Auger OPERATOR: Derek

Silty f-m SAND, grayish brown, slightly moist to moist, dense

CLIENT: MLC Holdings DRILLER: Martini Drilling LOGGED BY:

PROJECT NO.: 2603-CR HAMMER: 140lbs/30in.
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 MATERIAL DESCRIPTION AND COMMENTS

Alluvium:

 
Silty f-c SAND to f-c sandy SILT, light brown, slightly moist, medium dense/stiff, 

some gravel

5
Silty gravelly f-c SAND, light gray, dry, medium dense

 

Same as above

10

 

15

Gravelly f-c SAND, light brownish gray, slightly moist, medium dense

 
Silty f-c SAND, light brown, moist, medium dense

20

 
BORING TERMINATED AT 20.0 FEET

No groundwater encountered

Boring backfilled with soil cuttings
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D Sample type: ---SPT ---Large Bulk

Lab testing:
EI = Expansion Index    SA = Sieve Analysis       RV =  R-Value Test

SH = Shear Test    HC=  Consolidation       MD = Maximum Density
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 MATERIAL DESCRIPTION AND COMMENTS

Alluvium:

Silty f-c SAND to f-c sandy SILT, light brown, slightly moist, medium dense/stiff, 

some gravel

 

Same as above, dense

5

 
Silty CLAY, brown, moist, hard, some caliche

10
Silty CLAY to CLAY, brown to grayish brown, moist, hard

 

15
Clayey SILT to f sandy SILT, brown, moist, hard

 

BORING TERMINATED AT 21.5 FEET

No groundwater encountered

Boring backfilled with soil cuttings

20
Silty f-m SAND, grayish brown, moist, very dense
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D Sample type: ---SPT ---Large Bulk

Lab testing:
EI = Expansion Index    SA = Sieve Analysis       RV =  R-Value Test

SH = Shear Test    HC=  Consolidation       MD = Maximum Density
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 MATERIAL DESCRIPTION AND COMMENTS

Alluvium:

 Clayey f sandy SILT, light brown, slightly moist, stiff, trace coarse grained sand

 
Silty clayey f-c SAND, brown, moist, very dense

5

Gravelly silty f-c SAND, light grayish brown, slightly moist, dense

10
Same as above, medium dense

 

15
F sandy SILT, brown, moist, very stiff, trace coarse grained sand, trace fine 

gravel

 

20
Silty gravelly f-c SAND, grayish brown, slightly moist, very dense

 

BORING TERMINATED AT 21.0 FEET

No groundwater encountered

Boring backfilled with soil cuttings

25
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D Sample type: ---SPT ---Large Bulk

Lab testing:
EI = Expansion Index    SA = Sieve Analysis       RV =  R-Value Test

SH = Shear Test    HC=  Consolidation       MD = Maximum Density
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             ---Ring ---Small Bulk             ---No Recovery         ---Water Table

AL = Atterberg Limits

SR = Sulfate/Resisitivity Test

      RV =  R-Value Test

SH = Shear Test    HC=  Consolidation       MD = Maximum Density

Silty clayey f-m SAND, brown, moist, very dense

Silty CLAY to clayey SILT, brown, moist, hard
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D Sample type: ---SPT ---Large Bulk

Lab testing:
EI = Expansion Index    SA = Sieve Analysis

30

No groundwater encountered

Boring backfilled with soil cuttings

25

20

 

BORING TERMINATED AT 20.0 FEET

 
F-c sandy CLAY, brown to orangish brown, moist, hard

Clayey SILT, orangish brown to brown, moist, hard

15
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5

Same as above
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SUMMARY OF LABORATORY TESTING 
 
Classification 
Soils were classified visually in general accordance with the Unified Soil Classification System (ASTM 
Test Method D 2487).  The soil classifications are shown on the logs of exploratory borings in 
Appendix A. 
 
Collapse 
Collapse testing was performed on selected samples of the site soils according to ASTM Test Method 
D 4546.  The results of this testing are presented in Appendix B. 
 

Direct Shear 
Shear testing was performed in a direct shear machine of the strain-control type in general accordance 
with ASTM Test Method D 3080.  The rate of deformation is approximately 0.035 inch per minute.  The 
samples were sheared under varying confining loads in order to determine the coulomb shear strength 
parameters, angle of internal friction and cohesion.  The results of the testing are presented in Appendix 
B. 
 
Expansion Index 
Expansion Index testing was performed on two representative soil samples.  Testing was performed in 
general accordance with ASTM Test Method D 4829.  The results of the testing are provided below. 
 

Boring No. Depth (ft.) Soil Type Expansion Index Classification 

B-1 1-5 Clayey Sand 22 Low 

B-4 1-5 Silty Sand 1 Very Low 

 
Moisture-Density Relationship 
Laboratory testing was performed on representative site samples collected during the recent subsurface 
exploration.  The laboratory maximum dry density and optimum moisture content for the sample 
tested was determined in general accordance with test method ASTM Test Procedure D 1557.  The 
results are included in Appendix B. 
 
Percent of Soil Finer than No. 200 Sieve 
Tests to determine the percent of soil finer than No. 200 sieve were performed on selected samples 
obtained from the properties.  The tests were conducted in general accordance with ASTM D1140.  
The test results are shown on the logs of borings in Appendix A. 
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Sulfate Content, Resistivity and Chloride Content 
Testing to determine the water-soluble sulfate content, resistivity testing and the chloride content was 
performed by others.  The results of the testing are provided below and in Appendix B. 

 

Boring No. Depth (ft.) 
pH 

ASTM G51 

Chloride 

ASTM D4327 

(ppm) 

Sulfate 

ASTM D4327 

(% by weight) 

Resistivity 

ASTM G187 

(ohm-cm) 

B-1 1-5 8.6 9.4 0.0009 6,097 

B-4 1-5 7.4 7.6 0.0015 13,400 
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Plate B-2
Sample: B-2 @ 4 feet

PROJECT NO.: 2603CR Date: 1-18-21

COLLAPSE REPORT

CHECKED BY: DA Lab: Corona Eastvale, California
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Plate B-3
Sample: B-4 @ 7 feet

PROJECT NO.:  2603CR Date: 1-18-21

COLLAPSE REPORT

CHECKED BY: DA Lab: Corona Eastvale, California

Seating Cycle
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Sample Location:

Date Tested:

Shear Strength: Φ = 29
O

   ,  C = 139 psf

Notes:

1/25/2021

DIRECT SHEAR TEST

 

2 - The above reflect direct shear strength at saturated conditions.

1 - The soil specimen used in the shear box was a ring sample remolded to approximately 90% relative compaction from a 

bulk sample collected during the field investigation.

MLC Holdings Project Name:

Project Number: 

3 - The tests were run at a shear rate of 0.035 in/min.
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MOISTURE/DENSITY RELATIONSHIP

Client: MLC Holdings Job No.: 2603-CR

Project: APN 152-040-003 Eastvale Lab No.: Corona

Location: -

Material Type: Brown clayey fine to coarse Sand

Material Supplier: -

Material Source: -

Sample Location: B1 @ 1-5'

-

Sampled By: MB Date Sampled: 1/6/2021

Received By: DA Date Received: 1/6/2021

Tested By: FS Date Tested: 1/14/2021

Reviewed By: RJ Date Reviewed: 1/15/2021

Test Procedure: ASTM D1557 Method: A

Oversized Material (%): 0.0 Correction Required:          yes     x     no

MOISTURE CONTENT (%):9.88764 12.19552 7.917008 #DIV/0! 9.88764 12.19552 7.9170079 #DIV/0!

DRY DENSITY (pcf):126.7592 124.0338 124.0435 #VALUE!

CORRECTED DRY DENSITY (pcf): #DIV/0! #DIV/0! #DIV/0! #VALUE!

ZERO AIR VOIDS DRY DENSITY (pcf):

MOISTURE DENSITY RELATIONSHIP VALUES

Maximum Dry Density, pcf 127.0 @  Optimum Moisture, % 10.0

Corrected Maximum Dry Density, pcf @  Optimum Moisture, %

MATERIAL DESCRIPTION

Grain Size Distribution: Atterberg Limits:

% Gravel (retained on No. 4) Liquid Limit, %

% Sand (Passing No. 4, Retained on No. 200) Plastic Limit, %

% Silt and Clay (Passing No. 200) Plasticity Index, %

Classification:

Unified Soils Classification:

AASHTO Soils Classification:
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MOISTURE/DENSITY RELATIONSHIP CURVE
DRY DENSITY (pcf):

CORRECTED DRY DENSITY (pcf):

ZERO AIR VOIDS DRY DENSITY
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S.G. 2.7
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Poly. (DRY DENSITY (pcf):)

OVERSIZE CORRECTED
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Poly. (S.G. 2.8)

Poly. (S.G. 2.6)



MOISTURE/DENSITY RELATIONSHIP

Client: MLC Holdings Job No.: 2603-CR

Project: APN 152-040-003 Eastvale Lab No.: Corona

Location: -

Material Type: Silty f-c SAND

Material Supplier: -

Material Source: -

Sample Location: B4 @ 1-5'

-

Sampled By: DW Date Sampled: 1/6/2021

Received By: DA Date Received: 1/6/2021

Tested By: FS Date Tested: 1/15/2021

Reviewed By: RJ Date Reviewed: 1/18/2021

Test Procedure: ASTM D1557 Method: A

Oversized Material (%): 0.0 Correction Required:          yes     x     no

MOISTURE CONTENT (%):6.216778 8.076139 10.1676 #DIV/0! 6.216778 8.076139 10.167598 #DIV/0!

DRY DENSITY (pcf):131.8257 132.3755 126.4371 #VALUE!

CORRECTED DRY DENSITY (pcf): #DIV/0! #DIV/0! #DIV/0! #VALUE!

ZERO AIR VOIDS DRY DENSITY (pcf):

MOISTURE DENSITY RELATIONSHIP VALUES

Maximum Dry Density, pcf 133.0 @  Optimum Moisture, % 7.5

Corrected Maximum Dry Density, pcf @  Optimum Moisture, %

MATERIAL DESCRIPTION

Grain Size Distribution: Atterberg Limits:

% Gravel (retained on No. 4) Liquid Limit, %

% Sand (Passing No. 4, Retained on No. 200) Plastic Limit, %

% Silt and Clay (Passing No. 200) Plasticity Index, %

Classification:

Unified Soils Classification:

AASHTO Soils Classification:
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Soil Analysis Lab Results

Client: GeoTek, Inc. 
Job Name: APN152-040-0003 
Client Job Number: 2603-CR 

Project X Job Number: S210119C 
January 19, 2021 

 
Method ASTM 

D4972
ASTM 
G200

SM 4500-
S2-D

ASTM 
D4327

ASTM 
D6919

ASTM 
D6919

ASTM 
D6919

ASTM 
D6919

ASTM 
D6919

ASTM 
D6919

ASTM 
D4327

ASTM 
D4327

Bore# / Description Depth pH Redox Sulfide 
S2-

Nitrate 
NO3

-
Ammonium

NH4
+

Lithium
Li+

Sodium
Na+

Potassium
K+

Magnesium
Mg2+

Calcium
Ca2+

Fluoride
F2

--
Phosphate

PO4
3-

(ft) (mg/kg) (wt%) (mg/kg) (wt%) (Ohm-cm) (Ohm-cm) (mV) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

B1 1-5 15.7 0.0016 9.4 0.0009 93,800 6,097 8.6 130 <0.01 4.1 16.9 0.02 41.2 1.2 17.7 81.8 2.6 3.8
B4 1-5 14.8 0.0015 7.6 0.0008 221,100 13,400 7.4 129 <0.01 11.8 12.3 0.05 18.3 2.4 12.4 60.9 0.9 7.1

ASTM 
G187

ASTM 
D4327

ASTM 
D4327

Resistivity 
As Rec'd  | Minimum

Sulfates
SO4

2-
Chlorides

Cl-

 
 

Cations and Anions, except Sulfide and Bicarbonate, tested with Ion Chromatography 
mg/kg = milligrams per kilogram (parts per million) of dry soil weight 

ND = 0 = Not Detected | NT = Not Tested | Unk = Unknown 
Chemical Analysis performed on 1:3 Soil-To-Water extract 
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INFILTRATION TEST RESULTS  

 

 

 

 

 

 

 

 

 

 

Single- and Multi-Family Residential Developments 

Eastvale, Riverside County, California 

Project No. 2603-CR 







Equation - It = 

Havg = (HO+HF)/2 =

It = Inches per Hour1.20

Total Test Hole Depth, DT = 60

ΔH (60r)

Δt (r+2Havg)

HO = DT - DO = 20

HF = DT - DF = 17.9

ΔH = ΔD = HO- HF = 2.1

18.95

Final Depth to Water, DF = 42.1

Test Hole Radius, r = 4

Initial Depth to Water, DO = 40

Time Interval, Δt = 10

Client: MLC Holdings Inc.

Project: APNs 152-040-003

Project No: 2603-CR

Date: 1/8/2021

Boring No. I-1

Percolation Rate (Porchet Method)



Equation - It = 

Havg = (HO+HF)/2 =

It = Inches per Hour

Time Interval, Δt = 10

Client: MLC Holdings Inc.

Project: APNs 152-040-003

Project No: 2603-CR

Date: 1/8/2021

Boring No. I-2

Percolation Rate (Porchet Method)

Final Depth to Water, DF = 44.4

Test Hole Radius, r = 4

Initial Depth to Water, DO = 40

2.67

Total Test Hole Depth, DT = 60

ΔH (60r)

Δt (r+2Havg)

HO = DT - DO = 20

HF = DT - DF = 15.6

ΔH = ΔD = HO- HF = 4.4

17.8
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LIQUEFACTION & SEISMIC SETTLEMENT ANALYSIS 

 

 

 

 

 

 

 

 

 

 

Single- and Multi-Family Residential Developments 

Eastvale, Riverside County, California 

Project No. 2603-CR 
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GENERAL GRADING GUIDELINES 

Guidelines presented herein are intended to address general construction procedures for earthwork 

construction.  Specific situations and conditions often arise which cannot reasonably be discussed in 

general guidelines, when anticipated these are discussed in the text of the report.  Often unanticipated 

conditions are encountered which may necessitate modification or changes to these guidelines.  It is our 

hope that these will assist the contractor to more efficiently complete the project by providing a 

reasonable understanding of the procedures that would be expected during earthwork and the testing 

and observation used to evaluate those procedures. 

General 

Grading should be performed to at least the minimum requirements of governing agencies, Chapters 18 

and 33 of the Uniform Building Code, CBC (2019) and the guidelines presented below. 

Preconstruction Meeting 

A preconstruction meeting should be held prior to site earthwork.  Any questions the contractor has 

regarding our recommendations, general site conditions, apparent discrepancies between reported and 

actual conditions and/or differences in procedures the contractor intends to use should be brought up 

at that meeting.  The contractor (including the main onsite representative) should review our report 

and these guidelines in advance of the meeting.  Any comments the contractor may have regarding these 

guidelines should be brought up at that meeting. 

Grading Observation and Testing 

1. Observation of the fill placement should be provided by our representative during grading. 

Verbal communication during the course of each day will be used to inform the contractor of 

test results.  The contractor should receive a copy of the "Daily Field Report" indicating results 

of field density tests that day.  If our representative does not provide the contractor with these 

reports, our office should be notified. 

2. Testing and observation procedures are, by their nature, specific to the work or area observed 

and location of the tests taken, variability may occur in other locations.  The contractor is 

responsible for the uniformity of the grading operations; our observations and test results are 

intended to evaluate the contractor’s overall level of efforts during grading.  The contractor’s 

personnel are the only individuals participating in all aspect of site work.  Compaction testing 

and observation should not be considered as relieving the contractor’s responsibility to properly 

compact the fill.  

3. Cleanouts, processed ground to receive fill, key excavations, and subdrains should be observed 

by our representative prior to placing any fill.  It will be the contractor's responsibility to notify 

our representative or office when such areas are ready for observation. 
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4. Density tests may be made on the surface material to receive fill, as considered warranted by 

this firm. 

5. In general, density tests would be made at maximum intervals of two feet of fill height or every 

1,000 cubic yards of fill placed.  Criteria will vary depending on soil conditions and size of the fill.  

More frequent testing may be performed.  In any case, an adequate number of field density tests 

should be made to evaluate the required compaction and moisture content is generally being 

obtained. 

6. Laboratory testing to support field test procedures will be performed, as considered warranted, 

based on conditions encountered (e.g. change of material sources, types, etc.)  Every effort will 

be made to process samples in the laboratory as quickly as possible and in progress construction 

projects are our first priority.  However, laboratory workloads may cause in delays and some 

soils may require a minimum of 48 to 72 hours to complete test procedures.  

Whenever possible, our representative(s) should be informed in advance of operational changes 

that might result in different source areas for materials. 

7. Procedures for testing of fill slopes are as follows: 

a) Density tests should be taken periodically during grading on the flat surface of the fill, 

three to five feet horizontally from the face of the slope. 

b) If a method other than over building and cutting back to the compacted core is to be 

employed, slope compaction testing during construction should include testing the outer 

six inches to three feet in the slope face to determine if the required compaction is 

being achieved.  

8. Finish grade testing of slopes and pad surfaces should be performed after construction is 

complete. 

Site Clearing 

1. All vegetation, and other deleterious materials, should be removed from the site.  If material is 

not immediately removed from the site it should be stockpiled in a designated area(s) well 

outside of all current work areas and delineated with flagging or other means.  Site clearing 

should be performed in advance of any grading in a specific area. 

2. Efforts should be made by the contractor to remove all organic or other deleterious material 

from the fill, as even the most diligent efforts may result in the incorporation of some materials.  

This is especially important when grading is occurring near the natural grade.  All equipment 

operators should be aware of these efforts.  Laborers may be required as root pickers. 

3. Nonorganic debris or concrete may be placed in deeper fill areas provided the procedures used 

are observed and found acceptable by our representative. 
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Treatment of Existing Ground 

1. Following site clearing, all surficial deposits of alluvium and colluvium as well as weathered or 

creep effected bedrock, should be removed unless otherwise specifically indicated in the text of 

this report. 

2. In some cases, removal may be recommended to a specified depth (e.g. flat sites where partial 

alluvial removals may be sufficient).  The contractor should not exceed these depths unless 

directed otherwise by our representative. 

3. Groundwater existing in alluvial areas may make excavation difficult.  Deeper removals than 

indicated in the text of the report may be necessary due to saturation during winter months. 

4. Subsequent to removals, the natural ground should be processed to a depth of six inches, 

moistened to near optimum moisture conditions and compacted to fill standards. 

5. Exploratory back hoe or dozer trenches still remaining after site removal should be excavated 

and filled with compacted fill if they can be located. 

Fill Placement 

1. Unless otherwise indicated, all site soil and bedrock may be reused for compacted fill; however, 

some special processing or handling may be required (see text of report). 

2. Material used in the compacting process should be evenly spread, moisture conditioned, 

processed, and compacted in thin lifts six (6) to eight (8) inches in compacted thickness to 

obtain a uniformly dense layer.  The fill should be placed and compacted on a nearly horizontal 

plane, unless otherwise found acceptable by our representative. 

3. If the moisture content or relative density varies from that recommended by this firm, the 

contractor should rework the fill until it is in accordance with the following: 

a) Moisture content of the fill should be at or above optimum moisture.  Moisture should 

be evenly distributed without wet and dry pockets.  Pre-watering of cut or removal 

areas should be considered in addition to watering during fill placement, particularly in 

clay or dry surficial soils.  The ability of the contractor to obtain the proper moisture 

content will control production rates. 

b) Each six-inch layer should be compacted to at least 90 percent of the maximum dry 

density in compliance with the testing method specified by the controlling governmental 

agency.  In most cases, the testing method is ASTM Test Designation D 1557. 

4. Rock fragments less than eight inches in diameter may be utilized in the fill, provided: 

a) They are not placed in concentrated pockets; 

b) There is a sufficient percentage of fine-grained material to surround the rocks; 

c) The distribution of the rocks is observed by, and acceptable to, our representative. 
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5. Rocks exceeding eight (8) inches in diameter should be taken off site, broken into smaller 

fragments, or placed in accordance with recommendations of this firm in areas designated 

suitable for rock disposal.  On projects where significant large quantities of oversized materials 

are anticipated, alternate guidelines for placement may be included.  If significant oversize 

materials are encountered during construction, these guidelines should be requested. 

6. In clay soil, dry or large chunks or blocks are common.  If in excess of eight (8) inches minimum 

dimension, then they are considered as oversized.  Sheepsfoot compactors or other suitable 

methods should be used to break up blocks.  When dry, they should be moisture conditioned to 

provide a uniform condition with the surrounding fill.  

Slope Construction 

1. The contractor should obtain a minimum relative compaction of 90 percent out to the finished 

slope face of fill slopes.  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. 

2. Slopes trimmed to the compacted core should be overbuilt by at least three (3) feet with 

compaction efforts out to the edge of the false slope.  Failure to properly compact the outer 

edge results in trimming not exposing the compacted core and additional compaction after 

trimming may be necessary. 

3. If fill slopes are built "at grade" using direct compaction methods, then the slope construction 

should be performed so that a constant gradient is maintained throughout construction.  Soil 

should not be "spilled" over the slope face nor should slopes be "pushed out" to obtain grades. 

Compaction equipment should compact each lift along the immediate top of slope.  Slopes 

should be back rolled or otherwise compacted at approximately every 4 feet vertically as the 

slope is built. 

4. Corners and bends in slopes should have special attention during construction as these are the 

most difficult areas to obtain proper compaction. 

5. Cut slopes should be cut to the finished surface.  Excessive undercutting and smoothing of the 

face with fill may necessitate stabilization. 

UTILITY  TRENCH  CONSTRUCTION  AND  BACKFILL 

 

Utility trench excavation and backfill is the contractors responsibility.  The geotechnical consultant 

typically provides periodic observation and testing of these operations.  While efforts are made to make 

sufficient observations and tests to verify that the contractors’ methods and procedures are adequate to 

achieve proper compaction, it is typically impractical to observe all backfill procedures.  As such, it is 

critical that the contractor use consistent backfill procedures. 
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Compaction methods vary for trench compaction and experience indicates many methods can be 

successful.  However, procedures that “worked” on previous projects may or may not prove effective 

on a given site.  The contractor(s) should outline the procedures proposed, so that we may discuss 

them prior to construction.  We will offer comments based on our knowledge of site conditions and 

experience. 

1. Utility trench backfill in slopes, structural areas, in streets and beneath flat work or hardscape 

should be brought to at least optimum moisture and compacted to at least 90 percent of the 

laboratory standard.  Soil should be moisture conditioned prior to placing in the trench. 

2. Flooding and jetting are not typically recommended or acceptable for native soils.  Flooding or 

jetting may be used with select sand having a Sand Equivalent (SE) of 30 or higher.  This is 

typically limited to the following uses: 

a) shallow (12 + inches) under slab interior trenches and, 

b) as bedding in pipe zone. 

 The water should be allowed to dissipate prior to pouring slabs or completing trench 

compaction. 

3. Care should be taken not to place soils at high moisture content within the upper three feet of 

the trench backfill in street areas, as overly wet soils may impact subgrade preparation.  

Moisture may be reduced to 2% below optimum moisture in areas to be paved within the upper 

three feet below sub grade. 

4. Sand backfill should not be allowed in exterior trenches adjacent to and within an area 

extending below a 1:1 projection from the outside bottom edge of a footing, unless it is similar 

to the surrounding soil. 

5. Trench compaction testing is generally at the discretion of the geotechnical consultant.  Testing 

frequency will be based on trench depth and the contractors procedures.  A probing rod would 

be used to assess the consistency of compaction between tested areas and untested areas.  If 

zones are found that are considered less compact than other areas, this would be brought to 

the contractors attention. 

JOB SAFETY 

General 

Personnel safety is a primary concern on all job sites.  The following summaries are safety considerations 

for use by all our employees on multi-employer construction sites.  On ground personnel are at highest 

risk of injury and possible fatality on grading construction projects.  The company recognizes that 

construction activities will vary on each site and that job site safety is the contractor's responsibility.  

However, it is, imperative that all personnel be safety conscious to avoid accidents and potential injury. 
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In an effort to minimize risks associated with geotechnical testing and observation, the following 

precautions are to be implemented for the safety of our field personnel on grading and construction 

projects. 

1. Safety Meetings: Our field personnel are directed to attend the contractor's regularly scheduled 

safety meetings. 

2. Safety Vests: Safety vests are provided for and are to be worn by our personnel while on the job 

site. 

3. Safety Flags: Safety flags are provided to our field technicians; one is to be affixed to the vehicle 

when on site, the other is to be placed atop the spoil pile on all test pits. 

In the event that the contractor's representative observes any of our personnel not following the above, 

we request that it be brought to the attention of our office. 

Test Pits Location, Orientation and Clearance 

The technician is responsible for selecting test pit locations.  The primary concern is the technician's 

safety.  However, it is necessary to take sufficient tests at various locations to obtain a representative 

sampling of the fill.  As such, efforts will be made to coordinate locations with the grading contractors 

authorized representatives (e.g. dump man, operator, supervisor, grade checker, etc.), and to select 

locations following or behind the established traffic pattern, preferably outside of current traffic.  The 

contractors authorized representative should direct excavation of the pit and safety during the test 

period.  Again, safety is the paramount concern. 

 

Test pits should be excavated so that the spoil pile is placed away from oncoming traffic.  The 

technician's vehicle is to be placed next to the test pit, opposite the spoil pile.  This necessitates that the 

fill be maintained in a drivable condition.  Alternatively, the contractor may opt to park a piece of 

equipment in front of test pits, particularly in small fill areas or those with limited access. 

 

A zone of non-encroachment should be established for all test pits (see diagram below).  No grading 

equipment should enter this zone during the test procedure.  The zone should extend outward to the 

sides approximately 50 feet from the center of the test pit and 100 feet in the direction of traffic flow.  

This zone is established both for safety and to avoid excessive ground vibration, which typically 

decreases test results. 
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Slope Tests 

When taking slope tests, the technician should park their vehicle directly above or below the test 

location on the slope.  The contractor's representative should effectively keep all equipment at a safe 

operation distance (e.g. 50 feet) away from the slope during testing. 

 

The technician is directed to withdraw from the active portion of the fill as soon as possible following 

testing.  The technician's vehicle should be parked at the perimeter of the fill in a highly visible location. 

Trench Safety 

It is the contractor's responsibility to provide safe access into trenches where compaction testing is 

needed.  Trenches for all utilities should be excavated in accordance with CAL-OSHA and any other 

applicable safety standards.  Safe conditions will be required to enable compaction testing of the trench 

backfill. 

 

All utility trench excavations in excess of 5 feet deep, which a person enters, are to be shored or laid 

back.  Trench access should be provided in accordance with OSHA standards.  Our personnel are 

directed not to enter any trench by being lowered or "riding down" on the equipment. 

 

Our personnel are directed not to enter any excavation which; 

1. is 5 feet or deeper unless shored or laid back, 

2. exit points or ladders are not provided, 

3. displays any evidence of instability, has any loose rock or other debris which could fall into the 

trench, or  
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4. displays any other evidence of any unsafe conditions regardless of depth. 

 

If the contractor fails to provide safe access to trenches for compaction testing, our company policy 

requires that the soil technician withdraws and notifies their supervisor.  The contractors representative 

will then be contacted in an effort to effect a solution.  All backfill not tested due to safety concerns or 

other reasons is subject to reprocessing and/or removal. 

Procedures 

In the event that the technician's safety is jeopardized or compromised as a result of the contractor's 

failure to comply with any of the above, the technician is directed to inform both the developer's and 

contractor's representatives.  If the condition is not rectified, the technician is required, by company 

policy, to immediately withdraw and notify their supervisor.  The contractor’s representative will then 

be contacted in an effort to effect a solution.  No further testing will be performed until the situation is 

rectified.  Any fill placed in the interim can be considered unacceptable and subject to reprocessing, 

recompaction or removal. 

 

In the event that the soil technician does not comply with the above or other established safety 

guidelines, we request that the contractor bring this to technicians attention and notify our project 

manager or office.  Effective communication and coordination between the contractors' representative 

and the field technician(s) is strongly encouraged in order to implement the above safety program and 

safety in general.  

 

The safety procedures outlined above should be discussed at the contractor's safety meetings.  This will 

serve to inform and remind equipment operators of these safety procedures particularly the zone of 

non-encroachment. 

 

The safety procedures outlined above should be discussed at the contractor's safety meetings.  This will 

serve to inform and remind equipment operators of these safety procedures particularly the zone of 

non-encroachment. 
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Appendix 4:  Historical Site Conditions
Phase I Environmental Site Assessment or Other Information on Past Site Use
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Appendix 5:  LID Infeasibility
LID Technical Infeasibility Analysis
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Appendix 6:  BMP Design Details
BMP Sizing, Design Details and other Supporting Documentation
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D.5 LID BMP Sizing
Each LID BMP must be designed to ensure that the Design Capture Volume will be addressed by the
selected BMPs. First, calculate the Design Capture Volume for each LID BMP using the VBMP worksheet in
Appendix F of the LID BMP Design Handbook. Second, design the LID BMP to meet the required VBMP using
a method approved by the Co-permittee. Utilize the worksheets found in the LID BMP Design Handbook
or consult with your Co-permittee to assist you in correctly sizing your LID BMPs. Complete Table D.3
below to document the Design Capture Volume and the Proposed Volume for each LID BMP. Provide the
completed design procedure sheets for each LID BMP in Appendix 6. You may add additional rows to the
table below as needed.

For BMP Design Volume  (Vbmp) calculation refer to Appendix 6.

Retention/Infiltration On Surface Infiltration/Retention Basin-1  Sizing:

DMA
Type/ID

DMA
Area
(square
feet)

Post-Project
Surface Type

Effective
Impervious
Fraction, If

DMA
Runoff
Factor

DMA
Areas x
Runoff
Factor

Enter BMP Name / Identifier Here

INF./RET CHAMBER SYSTEM-1
[A] [B] [C] [A] x [C]

 DMA-1
D1

29,168 Roof  1.00  0.89 25,959.5

Design
Storm
Depth
(in)

Design Capture
Volume, VBMP

(cubic feet)

Proposed
Volume
on Plans
(cubic
feet)

 DMA-1
D2

35,649 Street/Paved
Area

 1.00  0.89 31,727.6

DMA-1
A1

97,226  Landscape  0.10  0.11 10,694.8

DMA-1
AT = Σ[A]

162,043

Σ= [D]

68382

[E]

0.85

[F] =
[D]x[E]

12
4,844

[G]

4,873

Adam Shafiq
Text Box
Below Surface Ret/Inf Chamber System-1 Sizing:
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Retention/Infiltration On Surface Infiltration/Retention Basin-1  Sizing:

DMA
Type/ID

DMA
Area
(square
feet)

Post-Project
Surface Type

Effective
Impervious
Fraction, If

DMA
Runoff
Factor

DMA
Areas x
Runoff
Factor

Enter BMP Name / Identifier Here

INF./RET CHAMBER SYSTEM-2
[A] [B] [C] [A] x [C]

 DMA-2
D1

30,754 Roof  1.00  0.89 27,371.1

Design
Storm
Depth
(in)

Design Capture
Volume, VBMP

(cubic feet)

Proposed
Volume
on Plans
(cubic
feet)

 DMA-2
D2

43,700 Street/Paved
Area

 1.00  0.89 38,893

DMA-2
A1

 119,180  Landscape  0.10  0.11 13,109.8

DMA-2
AT = Σ[A]

198,634

Σ= [D]

79,374

[E]

0.85

[F] =
[D]x[E]

12
5,623

[G]

5,729

[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document
[E] is obtained from Exhibit A in the WQMP Guidance Document
[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6

Total Design Capture Volume (Vbmp):  10,467 cu-ft (4,844 cf + 5,623 cf)

Adam Shafiq
Text Box
Below Surface Ret/Inf Chamber System-2 Sizing:
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Text Box
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Contech Chamber System-1: Infiltration Drawdown Time Calculation

Infiltration Surface Area Provided: 1,164 SF
Infiltration Rate per Soil Report 3 in/hr (Infiltration Rate Per Infiltration Evaluation Report 12-16-2021)

(at Inf Test Pit B-3)
0.25 ft/hr

Facor of Safety 2
Design Infiltration Rate 0.125 ft/hr

Volume needed to be Infiltrated 4,873 cu.ft
Infiltration Volume per hour 145.50 cu.ft/hr (1,164 sft * 0.125 ft/hr)

Infiltration Draw Down Time 33.49 Hours (4,873 cu.ft / 145.50 cu.ft/hr)
34 hr < 48 hr draw down time. OK
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Contech Chamber System-2: Infiltration Drawdown Time Calculation

Infiltration Surface Area Provided: 1,368 SF
Infiltration Rate per Soil Report 2.67 in/hr (Infiltration Rate Per Infiltration Evaluation Report 12-16-2021)

(at Inf Test Pit B-1)
0.22 ft/hr

Facor of Safety 2
Design Infiltration Rate 0.111 ft/hr

Volume needed to be Infiltrated 5,729 cu.ft
Infiltration Volume per hour 152.19 cu.ft/hr (1,368 sft * 0.111 ft/hr)

Infiltration Draw Down Time 37.64 Hours (5,729 cu.ft / 152.19 cu.ft/hr)
38 hr < 48 hr draw down time. OK
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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



10

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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Appendix 7:  Hydromodification
Supporting Detail Relating to Hydrologic Conditions of Concern
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Text Box
Not Required, Site drains to the City Storm Drain System in Developed Condition
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Appendix 8:  Source Control
Pollutant Sources/Source Control Checklist
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STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

   

 

  

1 

Potential Sources of  

Runoff Pollutants 

2 

Permanent Controls—Shown on 

WQMP Drawings  

3 

Permanent Controls—Listed in WQMP 

Table and Narrative 

4 

Operational BMPs—Included in 

WQMP Table and Narrative ☑☑☑☑ A. On-site storm drain 
inlets 

☑☑☑☑ Locations of inlets. ☑☑☑☑ Mark all inlets with the words “No 
Dumping! Flows to Bay” or similar. 

☑☑☑☑
 
 

���� 
 ☑☑☑☑
 
 
 
 
 ☑☑☑☑ 

Maintain and periodically repaint or 
replace inlet markings. 

Provide stormwater pollution 
prevention information to new site 
owners, lessees, or operators. 

See applicable operational BMPs in 
Fact Sheet SC-44, “Drainage System 
Maintenance,” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com 

Include the following in lease 
agreements: “Tenant shall not allow 
anyone to discharge anything to 
storm drains or to store or deposit 
materials so as to create a potential 
discharge to storm drains.” 

���� B. Interior floor drains 
and elevator shaft sump 
pumps 

  ���� State that interior floor drains and 
elevator shaft sump pumps will be 
plumbed to sanitary sewer. 

���� Inspect and maintain drains to 
prevent blockages and overflow. 

���� C. Interior parking 
garages 

  ���� State that parking garage floor drains 
will be plumbed to the sanitary sewer. 

���� Inspect and maintain drains to 
prevent blockages and overflow. 

���� D1. Need for future 
indoor & structural pest 
control 

  ���� Note building design features that  
discourage entry of pests. 

���� Provide Integrated Pest Management 
information to owners, lessees, and 
operators. 



STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

   

  

1 

Potential Sources of  

Runoff Pollutants 

2 

Permanent Controls—Shown on 

WQMP Drawings  

3 

Permanent Controls—Listed in WQMP 

Table and Narrative 

4 

Operational BMPs—Included in 

WQMP Table and Narrative ☑☑☑☑ D2. Landscape/ 
Outdoor Pesticide Use 

���� 
 
 

���� 
 ☑☑☑☑ 

Show locations of native trees or 
areas of shrubs and ground cover to 
be undisturbed and retained. 

Show self-retaining landscape 
areas, if any.  

Show stormwater treatment 
facilities. 

 

 
 

���� 
 
 ☑☑☑☑ 
 
 
 
 
 ☑☑☑☑ 
 
 
 ☑☑☑☑ 
 ☑☑☑☑ 

State that final landscape plans will 
accomplish all of the following. 

Preserve existing native trees, shrubs, 
and ground cover to the maximum 
extent possible. 

Design landscaping to minimize 
irrigation and runoff, to promote 
surface infiltration where appropriate, 
and to minimize the use of fertilizers 
and pesticides that can contribute to 
stormwater pollution.  

Where landscaped areas are used to 
retain or detain stormwater, specify 
plants that are tolerant of saturated 
soil conditions. 

Consider using pest-resistant plants, 
especially adjacent to hardscape.  

To insure successful establishment, 
select plants appropriate to site soils, 
slopes, climate, sun, wind, rain, land 
use, air movement, ecological 
consistency, and plant interactions. 

☑☑☑☑ 

 ☑☑☑☑
 
 
 
 
 

���� 

Maintain landscaping using 
minimum or no pesticides. 

See applicable operational BMPs in 
Fact Sheet SC-41, “Building and 
Grounds Maintenance,” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 

Provide IPM information to new 
owners, lessees and operators. 

 

���� E. Pools, spas, ponds, 
decorative fountains, 
and other water 
features. 

���� Show location of water feature and 
a sanitary sewer cleanout in an 
accessible area within 10 feet.  

���� 

 

If the local municipality requires pools 
to be plumbed to the sanitary sewer, 
place a note on the plans and state in 
the narrative that this connection will 
be made according to local 
requirements.  

���� See applicable operational BMPs in 
Fact Sheet SC-72, “Fountain and 
Pool Maintenance,” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com 



STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

   

  

1 

Potential Sources of  

Runoff Pollutants 

2 

Permanent Controls—Shown on 

WQMP Drawings  

3 

Permanent Controls—Listed in WQMP 

Table and Narrative 

4 

Operational BMPs—Included in 

WQMP Table and Narrative 

���� F. Food service  ���� 
 
 
 
 
 

���� 

For restaurants, grocery stores, and 
other food service operations, show 
location (indoors or in a covered 
area outdoors) of a floor sink or 
other area for cleaning floor mats, 
containers, and equipment.  

On the drawing, show a note that 
this drain will be connected to a 
grease interceptor before 
discharging to the sanitary sewer.  

���� 

 
���� 

Describe the location and features of 
the designated cleaning area.  

Describe the items to be cleaned in 
this facility and how it has been sized 
to insure that the largest items can be 
accommodated. 

 

����  

☑☑☑☑ G. Refuse areas ☑☑☑☑ 
 
 
 
 ☑☑☑☑ 
 
 
 
 
 

���� 

Show where site refuse and 
recycled materials will be handled 
and stored for pickup. See local 
municipal requirements for sizes 
and other details of refuse areas. 

If dumpsters or other receptacles 
are outdoors, show how the 
designated area will be covered, 
graded, and paved to prevent run-
on and show locations of berms to 
prevent runoff from the area. 

Any drains from dumpsters, 
compactors, and tallow bin areas 
shall be connected to a grease 
removal device before discharge to 
sanitary sewer. 

���� 
 
 

���� 

State how site refuse will be handled 
and provide supporting detail to what 
is shown on plans. 

State that signs will be posted on or 
near dumpsters with the words “Do 
not dump hazardous materials here” 
or similar. 

☑☑☑☑ State how the following will be 
implemented: 

Provide adequate number of 
receptacles. Inspect receptacles 
regularly; repair or replace leaky 
receptacles. Keep receptacles 
covered. Prohibit/prevent dumping 
of liquid or hazardous wastes. Post 
“no hazardous materials” signs. 
Inspect and pick up litter daily and 
clean up spills immediately. Keep 
spill control materials available on-
site. See Fact Sheet SC-34, “Waste 
Handling and Disposal” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 

���� H. Industrial processes. ���� Show process area. ���� If industrial processes are to be 
located on site, state: “All process 
activities to be performed indoors. No 
processes to drain to exterior or to 
storm drain system.” 

���� See Fact Sheet SC-10, “Non-
Stormwater Discharges” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 



STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

   

  

1 

Potential Sources of  

Runoff Pollutants 

2 

Permanent Controls—Shown on 

WQMP Drawings  

3 

Permanent Controls—Listed in WQMP 

Table and Narrative 

4 

Operational BMPs—Included in 

WQMP Table and Narrative 

���� I. Outdoor storage of 
equipment or materials. 
(See rows J and K for 
source control 
measures for vehicle 
cleaning, repair, and 
maintenance.) 

���� 
 
 
 
 

���� 
 
 
 
 

���� 
 
 
 
 

 

Show any outdoor storage areas, 
including how materials will be 
covered. Show how areas will be 
graded and bermed to prevent run-
on or run-off from area.  

Storage of non-hazardous liquids 
shall be covered by a roof and/or 
drain to the sanitary sewer system, 
and be contained by berms, dikes, 
liners, or vaults.  

Storage of hazardous materials and 
wastes must be in compliance with 
the local hazardous materials 
ordinance and a Hazardous 
Materials Management Plan for the 
site.  

���� Include a detailed description of 
materials to be stored, storage areas, 
and structural features to prevent 
pollutants from entering storm drains. 

Where appropriate, reference 
documentation of compliance with the 
requirements of local Hazardous 
Materials Programs for: 

� Hazardous Waste Generation  

� Hazardous Materials Release 
Response and Inventory  

� California Accidental Release 
(CalARP)  

� Aboveground Storage Tank  

� Uniform Fire Code Article 80 
Section 103(b) & (c) 1991  

� Underground Storage Tank  

 

���� See the Fact Sheets SC-31, “Outdoor 
Liquid Container Storage” and SC-
33, “Outdoor Storage of Raw 
Materials ” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com 



STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

   

  

1 

Potential Sources of  

Runoff Pollutants 

2 

Permanent Controls—Shown on 

WQMP Drawings  

3 

Permanent Controls—Listed in WQMP 

Table and Narrative 

4 

Operational BMPs—Included in 

WQMP Table and Narrative 

���� J. Vehicle and 
Equipment Cleaning 

���� Show on drawings as appropriate: 

(1) Commercial/industrial facilities 
having vehicle /equipment 
cleaning needs shall either provide 
a covered, bermed area for washing 
activities or discourage 
vehicle/equipment washing by 
removing hose bibs and installing 
signs prohibiting such uses.  

(2) Multi-dwelling complexes shall 
have a paved, bermed, and covered 
car wash area (unless car washing 
is prohibited on-site and hoses are 
provided with an automatic shut-
off to discourage such use). 

(3) Washing areas for cars, vehicles, 
and equipment shall be paved, 
designed to prevent run-on to or 
runoff from the area, and plumbed 
to drain to the sanitary sewer.  

(4) Commercial car wash facilities 
shall be designed such that no 
runoff from the facility is 
discharged to the storm drain 
system. Wastewater from the 
facility shall discharge to the 
sanitary sewer, or a wastewater 
reclamation system shall be 
installed.  

���� If a car wash area is not provided, 
describe measures taken to discourage 
on-site car washing and explain how 
these will be enforced. 

 
 

 
���� 
 
 
 

���� 

 

���� 

Describe operational measures to 
implement the following (if 
applicable): 

Wash water from vehicle and 
equipment washing operations shall 
not be discharged to the storm drain 
system.  

Car dealerships and similar may 
rinse cars with water only. 

See Fact Sheet SC-21, “Vehicle and 
Equipment Cleaning,” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com 



STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

   

  

1 

Potential Sources of  

Runoff Pollutants 

2 

Permanent Controls—Shown on 

WQMP Drawings  

3 

Permanent Controls—Listed in WQMP 

Table and Narrative 

4 

Operational BMPs—Included in 

WQMP Table and Narrative 

���� K. Vehicle/Equipment 
Repair and 
Maintenance 

���� 
 
 
 
 
 

���� 
 
 
 
 
 
 
 
 

���� 
 
 
 
 
 
 

Accommodate all vehicle 
equipment repair and maintenance 
indoors. Or designate an outdoor 
work area and design the area to 
prevent run-on and runoff of 
stormwater.  

Show secondary containment for 
exterior work areas where motor 
oil, brake fluid, gasoline, diesel 
fuel, radiator fluid, acid-containing 
batteries or other hazardous 
materials or hazardous wastes are 
used or stored. Drains shall not be 
installed within the secondary 
containment areas. 

Add a note on the plans that states 
either (1) there are no floor drains, 
or (2) floor drains are connected to 
wastewater pretreatment systems 
prior to discharge to the sanitary 
sewer and an industrial waste 
discharge permit will be obtained.  

���� 
 
 
 

���� 
 
 
 
 
 

���� 

State that no vehicle repair or 
maintenance will be done outdoors, or 
else describe the required features of 
the outdoor work area. 

State that there are no floor drains or if 
there are floor drains, note the agency 
from which an industrial waste 
discharge permit will be obtained and 
that the design meets that agency’s 
requirements. 

State that there are no tanks, 
containers or sinks to be used for parts 
cleaning or rinsing or, if there are, note 
the agency from which an industrial 
waste discharge permit will be 
obtained and that the design meets 
that agency’s requirements. 

 
 
 

���� 
 
 
 
 

 

���� 
 
 
 
 
 
 
 
 
 

���� 

In the SUSMP report, note that all of 
the following restrictions apply to use 
the site: 

No person shall dispose of, nor 
permit the disposal, directly or 
indirectly of vehicle fluids, hazardous 
materials, or rinsewater from parts 
cleaning into storm drains. 

No vehicle fluid removal shall be 
performed outside a building, nor on 
asphalt or ground surfaces, whether 
inside or outside a building, except 
in such a manner as to ensure that 
any spilled fluid will be in an area of 
secondary containment. Leaking 
vehicle fluids shall be contained or 
drained from the vehicle 
immediately. 

No person shall leave unattended 
drip parts or other open containers 
containing vehicle fluid, unless such 
containers are in use or in an area of 
secondary containment.  



STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

   

  

1 

Potential Sources of  

Runoff Pollutants 

2 

Permanent Controls—Shown on 

WQMP Drawings  

3 

Permanent Controls—Listed in WQMP 

Table and Narrative 

4 

Operational BMPs—Included in 

WQMP Table and Narrative 

���� L. Fuel Dispensing 
Areas 

���� 
 
 
 
 
 
 
 

 
 
 

���� 

Fueling areas1 shall have 
impermeable floors (i.e., portland 
cement concrete or equivalent 
smooth impervious surface) that 
are: a) graded at the minimum 
slope necessary to prevent ponding; 
and b) separated from the rest of 
the site by a grade break that 
prevents run-on of stormwater to 
the maximum extent practicable.  

Fueling areas shall be covered by a 
canopy that extends a minimum of 
ten feet in each direction from each 
pump.  [Alternative: The fueling 
area must be covered and the 
cover’s minimum dimensions must 
be equal to or greater than the area 
within the grade break or fuel 
dispensing area1.]  The canopy [or 
cover] shall not drain onto the 
fueling area. 

  ���� 
 

���� 

The property owner shall dry sweep 
the fueling area routinely. 

See the Business Guide Sheet, 
“Automotive Service—Service 
Stations” in the CASQA Stormwater 
Quality Handbooks at 
www.cabmphandbooks.com 

                                                           

 

 

1 The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose and nozzle assembly may be operated plus a 
minimum of one foot, whichever is greater. 



STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

   

  

1 

Potential Sources of  

Runoff Pollutants 

2 

Permanent Controls—Shown on 

WQMP Drawings  

3 

Permanent Controls—Listed in WQMP 

Table and Narrative 

4 

Operational BMPs—Included in 

WQMP Table and Narrative 

���� M. Loading Docks ���� 
 

 

 

 

 

 

 
 

 

 

���� 
 

 

 
 

���� 

Show a preliminary design for the 
loading dock area, including 
roofing and drainage. Loading 
docks shall be covered and/or 
graded to minimize run-on to and 
runoff from the loading area. Roof 
downspouts shall be positioned to 
direct stormwater away from the 
loading area. Water from loading 
dock areas should be drained to the 
sanitary sewer where feasible. 
Direct connections to storm drains 
from depressed loading docks are 
prohibited. 

Loading dock areas draining 
directly to the sanitary sewer shall 
be equipped with a spill control 
valve or equivalent device, which 
shall be kept closed during periods 
of operation. 

Provide a roof overhang over the 
loading area or install door skirts 
(cowling) at each bay that enclose 
the end of the trailer. 

  ���� 
 

���� 

Move loaded and unloaded items 
indoors as soon as possible. 

See Fact Sheet SC-30, “Outdoor 
Loading and Unloading,” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 

���� N. Fire Sprinkler Test 
Water 

  ���� Provide a means to drain fire sprinkler 
test water to the sanitary sewer. 

���� See the note in Fact Sheet SC-41, 
“Building and Grounds 
Maintenance,” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com 



STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

   

  

1 

Potential Sources of  

Runoff Pollutants 

2 

Permanent Controls—Shown on 

WQMP Drawings  

3 

Permanent Controls—Listed in WQMP 

Table and Narrative 

4 

Operational BMPs—Included in 

WQMP Table and Narrative 

 

 

���� 

���� 

���� 

���� ☑☑☑☑ 
O. Miscellaneous Drain 
or Wash Water 

Boiler drain lines 

Condensate drain lines 

Rooftop equipment 

Drainage sumps 

Roofing, gutters, and 
trim. 

  ���� 
 
 
 

���� 
 
 
 

 
 

���� 
 
 
 

���� 

 
 ☑☑☑☑ 

Boiler drain lines shall be directly or 
indirectly connected to the sanitary 
sewer system and may not discharge 
to the storm drain system. 

Condensate drain lines may discharge 
to landscaped areas if the flow is small 
enough that runoff will not occur. 
Condensate drain lines may not 
discharge to the storm drain system. 

Rooftop mounted equipment with 
potential to produce pollutants shall 
be roofed and/or have secondary 
containment. 

Any drainage sumps on-site shall 
feature a sediment sump to reduce the 
quantity of sediment in pumped water. 

Avoid roofing, gutters, and trim made 
of copper or other unprotected metals 
that may leach into runoff. 

  

☑☑☑☑ P. Plazas, sidewalks, 
and parking lots. 

    ☑☑☑☑ Plazas, sidewalks, and parking lots 
shall be swept regularly to prevent 
the accumulation of litter and debris. 
Debris from pressure washing shall 
be collected to prevent entry into the 
storm drain system. Wash water 
containing any cleaning agent or 
degreaser shall be collected and 
discharged to the sanitary sewer and 
not discharged to a storm drain.  
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1) INTRODUCTION 

This section include copies of the educational materials that will be used in implementing the 
project specific Water Quality Management Plan. 



2. NON-STORM WATER DISCHARGES 

2.1 Description 

 
Non-storm water discharges are those flows that do not consist entirely of storm 
water. Some non-storm water discharges do not include pollutants and may be 
discharged to the storm drain. These include u neon laminated groundwater and 
natural springs. There are also some non-storm water discharges that typically do 
not contain pollutants and may be discharged to the storm drain with conditions. 
These include car washing, air conditioner condensate, etc. However there are 
certain non-storm water discharges that pose environmental concern. These 
discharges may originate from illegal dumping or from internal floor drains, 
appliances, industrial processes, sinks, and toilets that are connected to the nearby 
storm drainage system. These discharges can carry substances such as paint, oil, 
fuel and other automotive fluids, chemicals and other pollutants into storm drains. 
They can generally be detected through a combination of detection and elimination. 
The ultimate goal is to effectively eliminate non-storm water discharges to the storm 
water drainage system through implementation of measures to detect, correct, and 
enforce against illicit connections and illegal discharges of pollutants on streets and 
into the storm drain system and creeks. 

2.2 Approach 

 
Initially the industry must make an assessment of non-storm water discharges to 
determine which types must be eliminated or addressed through BMPs. The focus 
of the following approach is in the elimination of non-storm water discharges. 
Ensure that used oil, used antifreeze, and hazardous chemical recycling programs 
are being implemented. 
Encourage litter control. 
Develop clear protocols and lines of communication for effectively prohibiting non 
storm water discharges, especially those that are not classified as hazardous. These 
axe often not responded to as effectively as they need to be stencil or demarcate 
storm drains, where applicable, to prevent illegal disposal of pollutants.    Storm 
drain inlets should have messages such as Dump No Waste Drains to Stream   
stenciled or demarcate next to them to warn against ignorant or intentional dumping 
of pollutants into the storm drainage system. 
Isolate problem areas and plug illicit discharges points.  
Inventory and inspect each discharges point during dry weather. 
During dry weather the storm water collection system is filled with smoke and 
then traced to sources. The appearance of smoke at the base of a toilet indicates 
that there may be a connection between the sanitary and the storm water system. 

 
 

 



2.3 Inspection & Reporting 

 
Regularly inspect and clean up hot spots and other storm drainage areas where illegal 
dumping and disposal occurs. 
Never hose down or bury dry material spills.    Sweep up the material and dispose of 
Properly. 
For larger spills, a private spill cleanup company or Hazmat team may be necessary.  
Lighting or barriers may also be-needed to discourage future dumping.  
Conduct field investigations of the industrial storm drain system for potential sources 
of non-storm water discharges.  
Report prohibited non-storm water discharges observed during the course of normal 
daily activities so they can be investigated, contained, and cleaned up or eliminated.  
Maintain documentation of illicit connection and illegal dumping incidents, including 
significant conditionally exempt discharges that are not properly managed. 

2.4 Training 

 
Training of technical staff in identifying and documenting illegal dumping incidents is 
required.Train employees to identify non-storm water discharges and report 
discharges to the appropriate departments. 
Educate employees about spill prevention and cleanup. Well trained employees can 
reduce human errors that lead to accidental releases or spills.  
The employees should have the tools and knowledge to immediately begin cleaning 
up a spill should one occur. Employees should be familiar with the Spill Prevention 
Control and Counter measure Plan. 
Determine and implement appropriate outreach efforts to reduce non-permissible 
non-storm water discharges. 
When a responsible party is identified, educate the party on the impacts of his or her 
actions. 

 

Non-storm water discharges to the storm water collection system may include any 
water used directly in the manufacturing process, air conditioning condensate and 
coolant, non-contact cooling water, cooling equipment condensate, outdoor secondary 
containment water, vehicle and equipment wash water, sink and drinking fountain 
wastewater, sanitary wastes, or other wastewaters. One of the keys to success of 
reducing or eliminating illegal dumping is increasing the number of people at the 
facility who are aware of the. problem and who have the tools to at least identify the 
incident, if not correct it Therefore, train field staff to recognize and report the 
incidents.



 

3. SPILL PREVENTION, CONTROL & CLEANUP 

 
3.1 Description 

 
Many activities (that occur at an industrial or commercial site) have the potential to 
cause accidental or illegal spills. Preparation for accidental or illegal spills, with proper 
training and reporting systems implemented, can minimize the discharge of pollutants 
to the environment. 
 
Spills and leaks are one of the largest contributors of storm water pollutants. Spill 
prevention and control plans are applicable to any site at which hazardous materials 
are stored or used. An effective plan should have spill prevention and response 
procedures that identify potential spill areas, specify material handling procedures, 
describe spill response procedures, and provide spill clean-up equipment. The plan 
should take steps to identify and characterize potential spills, eliminate and reduce 
spill potential, respond to spills when they occur in an effort to prevent pollutants from 
entering the storm water drainage system, and train personnel to prevent and 
control future spills. 

3.2 Approach 

Develop procedures to prevent/mitigate spills to storm drain systems. Develop 
and standardize reporting procedures, containment, storage, and disposal 
activities, documentation, and follow-up procedures. 
 
Recycle, reclaim or reuse materials whenever possible. This will reduce the amount of 
-process materials that are brought into the facility. 
 
Store and contain liquid materials in such a manner that if the tank is ruptured, the 

contents will not discharge, flow, or be washed into the storm drainage system, 
surface waters, or groundwater. 
 
Place drip pans or absorbent materials beneath al mounted taps, and at all potential 
drip and spill locations during filling and unloading of tanks. Any collected liquids or 
soiled absorbent materials must be reused/recycled or properly disposed. 
 
Checks tanks daily for leaks and spills. Replace tanks that are leaking, corroded, or 
otherwise deteriorating with tanks in good condition. Collect all spilled liquids and 
properly dispose of them. 
  
Label all containers according to their contents. 

3.3 Spill Control and Cleanup Activities 

Follow the Spill Prevention Control Countermeasure Plan. 
Clean up leaks and spills immediately. 
Place a stockpile of spill cleanup materials where it will be readily accessible. 
Never hose down or bury dry material spills.   Sweep up the material and dispose of 
Properly. 
Chemical cleanups of material can be achieved with the use of adsorbents, gels, and 
forms.          
Use adsorbent materials on small spills rather than hosing down the spill. 
Remove the adsorbent materials promptly and dispose of properly.  
For larger spills, a private spill cleanup company or Hazmat team may be necessary. 



 

3.4 Reporting 
 

 Reporting spills that pose an immediate threat to human health or the environment to 
the Regional Water Quality Control Board.   
Federal regulations require that any oil spill into a water body or onto an adjoining 
shoreline be reported to the National Response Center(NRC) at 800-424-8802 (24 
hours) 
Report spills to local agencies, such as the fire department; they can assist in cleanup.  
Designated areas should be impervious and paved with Portland cement concrete, free 
of cracks and gaps, in order to contain leaks and spills. 
Maintenance is critical to preventing leaks and spills. Conduct routing inspections.  
Perform all vehicle fluid removal or changing inside or under cover to prevent the 
run-on of storm water and the runoff of spills. 

3.5 Training 
 

Educate employees about spill prevention and cleanup. 
The employee should have the tools and knowledge to immediately begin cleaning up 
as pill should one occurs.  Employees should be familiar with the spill Prevention 
Control and Countermeasure Plan. 
Employees   should  be   educated   about   aboveground   storage   tank requirements. 
Employees responsible for aboveground storage tanks and liquid transfers should 
be thoroughly familiar with the Spill Prevention Control Countermeasure Plan and the 
plan should be readily available.  
Train employees to recognize and report illegal dumping incidents. 
For the purposes of developing a spill prevention and response program to meet the 
storm water regulations, facility managers should use information provided in this fact 
sheet and the spill prevention/response portions of the fact sheet in this handbook, for 
specific activities.



4. OUTDOOR EQUIPMENT OPERATIONS 

4.1 Description 

 
Outside process equipment operations and maintenance can contaminate storm water 
runoff. Activities, such as grinding, painting, coating, sanding, degreasing or parts 
cleaning, landfills and waste piles, solid waste treatment and disposal, are examples 
of process operation that can lead to contamination of storm water runoff. Source 
controls for outdoor process equipment operations and maintenance include reducing 
the amount of waste created, enclosing or covering all or some of the equipment, 
installing secondary containment, and training employees.  

 
4.2 Approach 

 

Perform the activity during dry periods. 
Use non-toxic chemicals for maintenance and minimize or eliminate the use of solvents. 
Consider enclosing the activity in a building and connecting the floor drains to the 
sanitary sewer. 
Minimize contact of storm water with outside process equipment operations through 
berming and drainage routing. If possible, connect process equipment area to public 
sewer or facility wastewater treatment system. Some municipalities require that 
secondary containment areas be connected to the sanitary sewer, prohibiting any 
hard connections to the storm drain. 
Keep your Spill Prevention Control and Countermeasure Plan up-to-date.  Place a 
stockpile of spill cleanup materials where it will be readily accessible.  
Prevent operator errors by using engineering safe guards and thus reducing 
accidental releases of pollutant.   
Inspect storage areas regularly for leaks or spills.    Also check for structural failure, 
spills and overfills due to operator error, and/or failure of piping system.  
 

4.3 Training 
 

Train employees to perform the activity during dry periods only or substituting benign 
materials for more toxic ones. 
Train employee and contractors in proper techniques for spill containment and 
cleanup. Employees should have the tools and knowledge to immediately begin 
cleaning up a spill should one occur.  

 
4.4 Prevention 

 

Keep Spill Prevention Control and Counter measure Plan up-to-date. 
Have employees trained in emergency spill cleanup procedures present when 
dangerous waste, liquid chemicals, or other wastes are delivered.  
Place a stockpile of spill cleanup materials where it will be readily accessible. 

 

 



5.  OUTDOOR LOADING / UNLOADING 

5.1 Description 

The loading/unloading of materials usually lakes place outside on docks or terminals; 
therefore materials spilled, leaked, or lost during loading/unloading may collect in the 
soil or on other surfaces and have the potential to be carried away by storm water 
runoff or when the area is cleaned. Additionally, rainfall may wash pollutant from 
machinery used to unload or move materials. Implementation of the following 
protocols will prevent or reduce the discharge of pollutants to storm water from outdoor 
loading/unloading of materials. 

5.2 Approach 

Reduce potential for pollution discharge through source control pollution prevention 
and BMP implementation. Successful implementation depends on effective training of 
employees on applicable BMPs and general pollution prevention strategies and 
objectives. 

Keep accurate maintenance logs to evaluate materials removed and improvements 

made.  
Parks tank trucks or delivery vehicles in designated areas so that spills or leaks can 
be contained. 
Limit exposure of material to rainfall whenever possible.  
Prevent storm water run-on.  
Check equipment regularly for leaks 

Develop an operations plan that describes procedures for loading and/or unloading.  
Conduct loading and unloading in dry weather if possible.  
Cover designated loading/unloading areas to reduce exposure of materials to rain  
Have employees load and unload all materials and equipment in covered areas such 
as building overhangs at loading docks if feasible.  
Load/unload only at designated loading areas.  
Pave loading areas with concrete instead of asphalt.  
Avoid placing storm drains in the area. 
Keep your Spill Prevention Control and Countermeasure Plan up-to-date  
Store and maintain appropriate spill cleanup materials in a location. that is readily 
accessible and known to all and ensure that employees are familiar with the site spill 
control plan and proper spill cleanup procedures.  
Have an emergency spill cleanup plan readily available   
Use drip pans or comparable devices when transferring oils, solvents, and paints. 

5.3 Inspection 

Check loading and unloading equipment regularly for leaks, including valves, pumps, 
flanges and connections.  
Look for dust or fumes during loading or unloading operations. 

5.4 Training 

Train employees and contractors on proper spill containment and cleanup. 
Have   employees    trained    in    spill    containment    and   cleanup    present   during 
loading/unloading. 
Train employees in proper handling techniques during liquid transfers to avoid spills  
Make sure forklift operators are properly trained on loading and unloading procedures. 



5.5 Prevention 

 
Keep Spill Prevention Control Countermeasure Plan up-to-date. 
Contain leaks during transfer. 
Store and maintain appropriate spill cleanup materials in a location that is readily 
accessible and known to all and ensure that employees are familiar with the site spill 
control plan and proper spill cleanup procedures.  
Have an emergency spill cleanup plan readily available.  
Use drip pans or comparable devices when transferring oil, solvents, and paints. 

6. WASTE HANDLING & DISPOSAL 

6.1 Description 

Improper storage and handling of solid wastes can allow toxic compounds, oils and 
greases, heavy metals, nutrients, suspended solids, and other pollutants to enter storm 
water runoff. The discharge of pollutants to storm water from waste handling and 
disposal can be prevented and reduced by tracking waste generation, storage, and 
disposal reducing waste generation and disposal through source reduction, reuse, and 
recycling; and preventing run-on and runoff. Approach 

Accomplish reduction in the amount of waste generated using the following source 
controls: 

 
Production planning and sequencing Process or equipment modification -     
Raw material substitution or elimination Loss prevention and housekeeping Waste 
segregation and separation Close loop recycling 

Establish a material tracking system to increase awareness about material usage.    
This may reduce spills and minimize contamination, thus reducing the amount of 
waste produced. 

Recycle materials whenever possible, Sweep and clean the storage area regularly.   If it 
is paved, do not hose down the area to a storm drain.  

Dispose of rinse and wash water from cleaning waste containers into a sanitary sewer if 
allowed by the local sewer authority.   Do not discharge wash water to the street or 
storm drain. 
Transfer waste from damaged containers into safe containers.  
Take special care when loading or unloading wastes to minimize losses.    Loading 
systems can be used to minimize spills and fugitive emission losses such as dust or 
mist. 
Vacuum transfer systems can minimize waste loss.  
 
Controlling Litter and Waste Collection 

Post  No Littering signs and enforce antilitter laws. 
Provide a sufficient number of litter receptacles for the facility. 
Clean out and cover Utter receptacles frequently to prevent spillage. 
Inspect solid waste containers for structural damage regularly.    Repair or replace 
damaged containers as necessary. 
Do not mix wastes; this can cause chemical reactions, make recycling impossible, and 
complicate disposal. 
Ensure that only appropriate solid wastes are added to the solid waste container. 
Certain wastes such as hazardous wastes, appliances, fluorescent lamps, pesticides, 
etc., may not be disposed of in solid waste containers. 



6.2 Inspection 

Inspect and replace faulty pumps or hoses regularly to minimize the potential of 
releases and spills.  
Check waste management areas for leaking containers or spills.  
Repair leasing equipment including valves, lines, seals, or pumps promptly. 

6.3 Training 
Train staff in pollution prevention measures and proper disposal methods. 
Train employees and contractors in proper spill containment and cleanup.     
The employee should have the tools and knowledge to immediately begin cleaning up a 
spill should one occur.  
Train employees and subcontractors in proper hazardous waste management 

6.4 Prevention 
Keep Spill Prevention Control and Countermeasure Plan up-to-date. 
Have an emergency plan, equipment and trained personnel ready at all times to 
deal immediately with major spills. 
Collect all spilled liquids and properly dispose of them.   
Store and maintain appropriate spill cleanup materials in a location known to all near the 
designated wash area. 

7. OUTDOOR STORAGE OF RAW MATERIALS 

7.1 Description 

Raw materials, by-products, finished products, containers, and material storage areas 
exposed to rain and/or runoff can pollute storm water. Storm water can become 
contaminated when materials wash off or dissolve into water or are added to runoff 
by spills and leaks. Improper storage of these materials can result in accidental spills 
and the release of materials. To prevent or reduce the discharge of pollutants to storm 
water from material delivery and storage, pollution prevention and source control 
measures must be implemented, such as minimizing the storage of hazardous 
materials on-site3 enclosing or covering materials, storing materials in a designated 
area, installing secondary containment, conducting regular inspections, preventing 
storm water run-on and runoff, and training employees and subcontractors. 

7.2 Approach 
Emphasize employee education for successful BMP implementation.  
Keep an accurate, up-to-date inventory of the materials delivered and stored on-site.  
Keep chemicals in their original containers and keep them well labeled.   
Keep outdoor storage containers in good condition. 
Minimize storm water run-on by enclosing the area or building a berm around it.  
Secure drums stored in an area where unauthorized persons may gain access to 
prevent accidental spillage, pilferage, or any unauthorized use. Curbing should be 
placed along the perimeter of the area to prevent the run-on of uncontaminated 
storm water from adjacent areas as well as runoff of storm water from the stockpile 
areas.  
 



7.3 Inspection 

Conduct regular inspections of storage areas so that leaks and spills are detected as 
soon as possible. 
Check berms, curbing, containment for repair and patching.  
 

7.2 Training   
Train employees well in proper material storage. 
Train employees and contractors in proper techniques for spill 
containment and  cleanup.  

 
7.3 Prevention 

Keep Spill Prevention Control and Countermeasure Plan up-to-date. Place a stockpile 
of spill cleanup materials, such as brooms, dustpans, and vacuum sweepers near the 
storage area where it will be ready accessible.  
Have employees trained in spill containment and cleanup present during the 
loading/unloading of dangerous wastes, liquid chemicals, or other materials. 

8. BUILDING & GROUNDS MAINTENANCE 

 8.1 Description 

Storm water runoff from building and grounds maintenance activities can be 
contaminated with toxic hydrocarbons in solvents, fertilizers and pesticides, 
suspended solids, heavy metals, abnormal pH, and oils and greases. Utilizing the 
protocols in this fact sheet will prevent or reduce the discharge of pollutants to storm 
water from building and grounds maintenance activities by washing and cleaning up 
with as little water as possible, following good landscape management practices, 
preventing and cleaning up spills immediately, keeping debris from entering the storm 
drains, and maintaining the storm water collection system. 

8.2 Approach 

Reduce potential for pollutant discharge through source control pollution prevention 
and BMP implementation. Successful implementation depends on effective 
training of employees on applicable BMPs and general pollution prevention strategies 
and objectives. 

Switch to non-toxic chemicals for maintenance when possible. 

Choose cleaning agents that can be recycled. 
Encourage proper lawn management and landscaping, including use of native 
vegetation. 
Encourage use of Integrated Pest Management techniques for pest control. 
Encourage proper onsite recycling of yard trimmings. 
Recycle residual paints, solvents, lumber, and other material as much as possible. 
If   soaps or detergents are not used, and the surrounding area is paved, wash runoff 
does not have to be collected but must be screened.    Pressure washers must use 
filer fabric or some other type of screen on the ground and/or in the catch basin to 
trap the particles in wash water runoff.  
If   pressured washing on a grassed area (with or without soap), runoff must be 
dispersed as sheet flow as much as possible, rather than as a concentrated stream.    
The wash runoff must remain on the grass and not drain to pavement  



 
8.3  Landscaping Activities 

Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or 
by composting. Do not dispose of collected vegetation into waterways or storm drainage 
system.  Use mulch or other erosion control measures on exposed soils. 

8.4 Building Repair, Remodeling and Construction 

Do not dump any toxic substance or liquid waste on the paveme.nl, the ground, or 
toward a storm drain. 
Use ground or drop cloths underneath outdoor painting, scraping, and sandblasting 
work, and properly dispose of collected material daily. 
Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism 
if     dust, grits wash water, or other pollutants may escape the work area and 
enter a catch basin.    This is particularly necessary on rainy days.    
Store toxic material under cover during precipitation events and when not in use.     
A Cover would include tarps or other temporary cover material. 

 
8.5 Inspection 

Inspect irrigation system periodically to ensure that the right amount of water is 
being applied and that excessive runoff is not occurring.    Minimize excess 
watering and repair leaks in the irrigation system as soon as they are observed. 

8.6 Training 

Educate and train employees on pesticide use and in pesticide application techniques 
to 
prevent pollution. 
Train employees and contractors in proper techniques for spill containment and 
cleanup Be sure the frequency of training takes into account the complexity of the 
operations and 
the nature of the staff.  

 
8.7 Prevention 

Keep Spill Prevention Control and Countermeasure Plan up-to-date. 
Place a stockpile of spill cleanup materials, such as brooms, dustpans, and vacuum 
sweepers near the storage area where it wall be readily accessible.  
Have employees trained in spill containment and cleanup present during the,   
loading/unloading of dangerous wastes, liquid chemicals, or other materials. Clean up 
spills immediately. 



9. PARKING / STORAGE AREA MAINTENANCE 

9.1 Description 

Parking lots and storage areas can contribute a number of substances, such as trash, 
suspended solids, hydrocarbons, oil and grease, and heavy metals that can enter 
receiving waters through storm water runoff or non-storm water discharges. The 
protocols in this fact sheet are intended to prevent or reduce the discharge of 
pollutants from parking/storage areas and include using good housekeeping 
practices, following appropriate cleaning BMP s and training employees. 

9.2 Approach 

The goal of this program is to ensure storm water pollution prevention practices are 
considered when conducting activities on or around parking areas and storage areas 
to reduce potential for pollutant discharge to receiving waters. Successful 
implementation depends on effective training of employees on applicable BMPs and 
general pollution prevention strategies and objectives. 
Encourage alternative designs and maintenance strategies for impervious parking lots. 
Keep accurate maintenance logs to evaluate BMP implementation. 
Keep the parking and storage areas clean and orderly.    Remove debris in a timely 
fashion.  
Discharge soapy water remaining in mop or wash buckets to the sanitary sewer 
through a sink, toilet, clean-out, or wash area with drain.  

9.3 Controlling Litter, Surf ace Cleaning, and Repair 
Post No Littering signs and enforce anti-litter laws. 
Provide an adequate number of litter receptacles. 
Routinely sweep, shovel, and dispose of litter in the trash. 
Use dry cleaning methods to prevent the discharge of pollutants into the storm water 
conveyance system if possible. 
Sweep all parking lots at least once before the onset of the wet season.  
Apply concrete, asphalt, and seal coat during dry weather to prevent contamination 
from contacting storm water runoff. 
Use only as much water as necessary for dust control, to avoid runoff.  
Catch drips from paving equipment that is not in use with pans or absorbent material 
place under the machines.    Dispose of collected material and absorbents property.  

9.4 Inspection 

Have designated personnel conduct inspections of parking facilities and storm water 
conveyance systems associated with parking facilities on a regular basis. 

9.5 Training 

Provide regular training to field employees and/or contractors regarding cleaning of 
paved areas and proper operation of equipment. 
Train employees and contractors in proper techniques for spill containment and 
cleanup.  

9.6 Prevention 
Keep Spill Prevention Control Countermeasure Plan up-to-date. 
Place stockpile of spill cleanup materials where it will be readily accessible or at a 
central location. 
Clean up fluid spills immediately with absorbent rags or material. JBS   Dispose or spilled 
material and absorbents properly. 



10. METHOD TO PREVENT STORM WATER POLLUTION 

Who is responsible for Storm Water Pollution Prevention? 

10.1 In one sentence 

Each individual working in the company is a responsible party. Of course there is one 
employee in charge of the program, but without your co-operation his/her job will be very 
difficult. We should keep our eyes open watching for any possible source of pollutants 
and either eliminate it or at least if you can't report the situation immediately to the 
management. 

What is our company's propose to prevent storm water pollution? 

(a) Facility Design 

The site storm water run off is mainly directed to under ground filtration chambers. 
This means mat the storm water run off is going to the under ground reservoirs. 
To Reduce the under ground water pollution the storm water run off is going first 
to a "Filtration System" with high efficiency to capture the majority of sediments, 
oil and grease, suspended solid and will treat some of the dissolved solids and 
nutrients. Any equipment in the world has a limit in capacity. If we over load the 
filtration system with pollutants, the result are some of the pollutants will escape 
the system and go to the Filtration Chambers. We have to do what we agreed on; 
otherwise the "Filtration System" will be overwhelmed. It is not only some 
pollutants will escape the Filter but also it will be clogged with debris. 

In the Original design of the facility there are two major Best Management 
Measures used: 

(1) Filtration System (Show the slide of the filter drawing/picture) 
(2) Filtration Chambers. (Show the drawing/picture of the filtration chamber) 

Offer brief explanation of how these two BMP's function. 

In the Water Quality Management Plan you can find the maintenance procedures 
and schedule for these two measures. 

(b) Operation and Maintenance 

Through the implementation of the Water Quality Management the company is 
taking all possible precautions to prevent the storm water run off pollution. 
Actually the training we have today is part of this plan. 

Periodical inspection and maintenance of at the BMP's are required. 
Copy of the "WQMP" is available for you to review. 

[At this time the trainer will pick up a copy of the plan and show it to the trainees. Also the 
trainer shall highlight the main sections of the plan] 

Once the trainer completes that he/she will guide the trainees through the facility to show them 
where are the "Filtration System" inlet and the location of the "Filtration Chambers". Then the 
trainer shall guide the group to show the landscape areas around the parameter of the site and 
how the sprinkler system is designed and controlled. 



Then back to the class room to complete the training. 



GOVERNMENT ORGANIZATIONS INVOLVED IN THE WQMP AND REGULATIONS: 

Storm water pollution prevention started with Federal Regulations "Clean Water Act". States and 
Counties established detailed regulations in implementing the federal program. The program in 
the State of California is managed by The State Water Quality Control Board. Riverside County 
and City of Perris are responsible for enforcing the program and monitoring the compliance of all 
Commercial and Industrial Facilities in their jurisdiction. 

The regulations allow the local authorities to impose penalties on violators. These penalties 
range from warning to fines and imprisonment depending on the kind of violation. Repeated 
violations or ignoring the required corrective actions can escalate the level of penalty even if it is 
a minor violation. 

It is for every employee benefit to avoid any kind of violation. Penalties can threaten the 
continuation of the business operation. The bottom line is, when prevent storm water pollution 
we are: 

(1) Protect our health and our children health 

(2) Protect our job in Western Way Recycling 

Let's make Pollution Prevention Part of our Daily Life 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 



 

Class Room Training 

The class room training shall cover the following: 

 
1. What is the definition of storm water? 

2. Where the storm water goes? 

3. Why we are concerned about preventing the storm water pollution? 

4. What are the substances that may pollute the storm water in general and what 
are the specific site potential pollutants? 

5. How we can prevent those pollutants from reaching the storm water? 

6. Who is responsible for storm water pollution prevention? 

7. What our company (Western Way Recycling, Inc.) did and doing to prevent the 
storm water pollution? 

8. The government organization responsible for the storm water pollution 
prevention program. 

The Trainer: A qualified company employee or outside qualified consultant 

Class room environment and tools: 
Shall be comfortable setting using overhead projector. Preferred to have pictures of the existing 
on site BMPs (The retention area, filtration system and Infiltration Chambers Maximum number 
of trainees per class is 10 employees. 

Method of approach: 
Dynamic interaction based on addressing questions to the trainees. It is very important t& tie the 
training to the trainee's real life daily practice. At the end of the class the trainer should give 
sufficient time for the trainees to ask questions and generate suggestions from the trainees. 
Any suggestion regardless if it may look not valid shall be considered for discussion and 
positive criticism by the group. 
The final list of employee's suggestions shall be presented to the company management for 
consideration. This is the best way to get the employees to participate in the implementation of 
the program. 

Class room training shall be on annual base. The training 
material shall be revised to include: 
• Employees suggestions from the previous training 

• Update in permit conditions 

• Any new regulations 

• Any change in the operations



1. What is the Storm Water? 

It is in common term the Rain Water. The natural cycle of water on earth start from the 

evaporated water mainly off the world large water bodies (Oceans, Seas, and Lakes). The 

water vapor forms the clouds which under certain weather conditions fall on the ground water 

drops or snow. 

2. Where the Storm Water Goes? 

The Storm Water (Rain) is the life blood for all human beings, animals and plants. Looking at 

the world map there are large areas just plain desert Good example is the desert areas in 

California. If God forbid- we suffer drought for extended period of time-say 7 to 8 years- our 

whole state will turn gradually to be desert. Considerable amount of rain water penetrate the 

surface soil and ends up in the under ground naturally created reservoirs which we call 

aquifers. These aquifers are the source of water feeding the water wells. The Inland empire and 

San Gabriel Valley area depending on the under ground water for the majority of these areas 

residential, commercial and industrial water supply needs. The rest of the rainwater which fall 

on the paved street, buildings, parking lots or any other impervious surfaces are collected by a 

huge piping net work and flood control channels and directed to the ocean. In addition there is 

always runoff quantity of rain water the soil can not absorb -especially in times of heavy rain- 

also goes to the storm water piping and flood control channels. If you look carefully under the 

streets curbs you can see large openings which are the inlet to the flood control system. 

3. Why we are concerned about preventing the Storm Water Pollution? 

Considering what we discussed before, the rain water will end up either in the ocean or in the 

under ground water reservoirs. The ocean is the world of magnificent marine life supplied us 

with all kinds of seafood Also it is where we go with our children to enjoy swimming and 

playing. Any pollutants may end up in the bodies of the seafood we eat. In case of high 

pollution the ocean beaches will be dangerous for the adults and children. The under ground 

water is what we are using in our homes for drinking, cooking, cleaning and other purposes. 

In very short answer, WE PREVENT THE RAIN WATER POLLUTION BECAUSE WE ARE 

PROTECTING OUR SELF. 

4. Pollutants 

Pollutants are any substance which can represent threat to human life, marine life and plants. 

They range from mild pollutants to extremely dangerous and toxic pollutants. No doubt that the 

modern civilization created hundreds of chemicals that were not in nature before or were not 

exposed to use. Examples are: Oil and Grease, mercury compounds, solvents, pesticides, 

chemical fertilizers, specific metals and metal compounds etc. In the attached publication by 

Federal EPA # 833-B-03-002 you can see how different pollutants can affect the marine life. 

These pollutants include: Debris, Sediments, Excess Nutrients, Bacteria and Household 

Hazardous In our operation here we receive tons of empty cans, glass bottles and printed 

paper. The rain water can wash down the recyclable materials which potentially carry several 

pollutants. These pollutants can end up either to storm water drainage system then to the ocean 

or in the underground water. 



 

5. How can we prevent the pollutants from mixing with the storm water? 

a) Housekeeping; we can not stress enough the importance of housekeeping. Clean 

yard and well organized storage of material is the first pollution prevention 

measure. 

b) Containment of any spilled liquids. In case some of the containers may have left 

over fluids, the operator should not allow the spill to spread all over the place. 

Use absorbents to contain the spill. DO NOT WASH ANY SPILL BY HOSING IT 

DOWN THE STORM WATER DRAIN. 

c) No car wash or truck wash on site 

d) No oil change or any car repair shall be performed on site. 

e) Customers and employees shall use the available trash cans and not to litter the 

trash any where. 

f) It is forbidden to intentionally dispose of any fluids to the storm water drain 

specially waste oil, cleaners, soap, alcohol beverage, pesticides, weed Wing 

chemicals, acids and alkaline . 

g) Watch for any excess plant and lawn watering. The excessive watering and cause 

run-off to the storm water drain. Most probably the run off will carry with it 

sediments, soil fertilizers and pesticide (If it was in the soil) 

h)  Now the trainer can ask the attendees to suggest more measures 

6. Who is Responsible for Storm Water Pollution Prevention? 

In one sentence: Each individual working in the company is a responsible party. 

Of course there is one employee in charge of the program, but without your co-operation his / 

her job will be very difficult. We should keep our eyes open watching for any possible source of 

pollutants and either eliminate it or at least if you can 7 report the situation immediately to the 

management. 

7. What is our company is doing to prevent storm water 

pollution? 

(a) Facility Design 

The site storm water run off is mainly directed to under ground filtration chambers. This means 

that the storm water run off is going to the under ground water reservoirs. To reduce the under 

ground water pollution the storm water run off is going first to a 

violation. Repeated violations or ignoring the required corrective actions can escalate the level 

of penalty even if it is a minor violation. 

It is for every employee benefit to avoid any kind of violation. Penalties can threaten the 

continuation of the business operation. The bottom line is, when prevent storm water pollution 

we are: 
1) Protect our health and our children health 

2) Protect our job in Retail Building 

 
3) Protect our health and our children health 

4) Protect our job in Retail Building 



Let make Pollution Prevention Part of our Daily  

Questions and Answer
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