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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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OWNER’S CERTIFICATION 
 
This Project-Specific Water Quality Management Plan (WQMP) has been prepared for All-Era Properties, LLC by 
Encompass Associates, Inc. for the TTM 38151 project. 

 
This WQMP is intended to comply with the requirements of Jurupa Valley for ____ which includes the requirement 
for the preparation and implementation of a Project-Specific WQMP.  

The undersigned, while owning the property/project described in the preceding paragraph, shall be responsible for 
the implementation and funding of this WQMP and will ensure that this WQMP is amended as appropriate to 
reflect up-to-date conditions on the site.  In addition, the property owner accepts responsibility for interim 
operation and maintenance of Stormwater BMPs until such time as this responsibility is formally transferred to a 
subsequent owner. This WQMP will be reviewed with the facility operator, facility supervisors, employees, tenants, 
maintenance and service contractors, or any other party (or parties) having responsibility for implementing 
portions of this WQMP.  At least one copy of this WQMP will be maintained at the project site or project office in 
perpetuity. The undersigned is authorized to certify and to approve implementation of this WQMP.  The 
undersigned is aware that implementation of this WQMP is enforceable under Jurupa Valley Water Quality 
Ordinance (Municipal Code Section     ). 

"I, the undersigned, certify under penalty of law that the provisions of this WQMP have been reviewed and 
accepted and that the WQMP will be transferred to future successors in interest." 
 
 
    
Owner’s Signature      Date 
  
    
Owner’s Printed Name       Owner’s Title/Position  
 

 
 
PREPARER’S CERTIFICATION 
 
“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control 
measures in this plan meet the requirements of Regional Water Quality Control Board Order No. R8-2010-0033 
and any subsequent amendments thereto.” 
 
 
 
    
Preparer’s Signature      Date 
  
Aaron T. Skeers, P.E.  President  
Preparer’s Printed Name       Preparer’s Title/Position  
 
 
  

Preparer’s Licensure:  C 62183        
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Section A: Project and Site Information  

PROJECT INFORMATION 

Type of Project: Residential – Condominiums 

Planning Area: ____ 

Community Name: Jurupa Valley 

Development Name: TTM 38151 

PROJECT LOCATION 

Latitude & Longitude (DMS): 34°00'18.8"N 117°26'52.6"W 

Project Watershed and Sub-Watershed: East Etiwanda Creek /  Santa Ana River 

Gross Acres: 6.3 
APN(s): 183-030-014 

Map Book and Page No.: 9 / 26 

PROJECT CHARACTERISTICS 

Proposed or Potential Land Use(s) Residential/condo. 

Proposed or Potential SIC Code(s) 6513, “Residential” 

Area of Impervious Project Footprint (SF) 135,443 sf 

Total Area of proposed Impervious Surfaces within the Project Footprint (SF)/or 

Replacement 

135,443 sf 

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) 0 sf 

Is the project located within any MSHCP Criteria Cell?  Y  N 

If so, identify the Cell number: n/a 

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) n/a 

What is the Water Quality Design Storm Depth for the project? 0.715 in 

The proposed project is located on approximately 6 acres with frontages along Camino Real and Kirby 
Drive, south of Jurupa Road and the Union Pacific Railroad, and north of a Riverside County Flood 
Control and Water Conservation District right-of-way and Camino Real Elementary School, in the City of 
Jurupa Valley.  The project will consist detached condominium residential units, private drives, common 
areas and landscaping.  Drainage is predominately from northeast to southwest.  On-site flows will be 
directed to a BMP prior to discharge off-site.  An underground perforated pipe infiltration system is 
proposed along the southerly common space. 

Overflow from the infiltration system will be directed to the existing RCFC&WCD 57-inch Jurupa Channel 
(Stage 2) storm drain located adjacent south of the project, via a proposed new lateral connection.   
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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.  

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 

Jurupa  Channel n/a   

Santa Ana Reach 4 Pathogens   

Santa Ana Reach 3 Pathogens   

 

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) 

City Encroachment and Grading Permits 
 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? 

Drainage patterns are generally preserved.   

Did you identify and protect existing vegetation? If so, how? If not, why? 

The existing property is covered predominately by wild grasses and open brush. Due to the 
proposed site plan and associated grading, it will not be feasible to protect existing vegetation. New 
landscaping will be installed in the various planters located throughout the project. 
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Did you identify and preserve natural infiltration capacity? If so, how? If not, why? 

Natural infiltration capacity will be preserved for the proposed infiltration system and 
landscaped areas. The bottom of the infiltration system will be below existing grade, so there will be no 
compaction in this area and no fill material, thereby preserving the natural infiltration capacity. 

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

Project requirements (building footprint, parking, and parking areas) result in limited 
opportunities to minimize impervious area, but landscaping has been maximized to the extent possible. 

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

All site runoff drains to pervious landscaped areas prior to being discharged off-site. 
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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 

A Ornamental Landscaping  155,723 D 

B Roofs 60,430 D 

C Concrete or Asphalt 21,816 D 

D Concrete or Asphalt 50,312 D 

    

    

    

    

    

    

    

    

    

    
1Reference Table 2-1 in the WQMP Guidance Document to populate this column 
2If multi-surface provide back-up 

 
Table C.2 Type ‘A’, Self-Treating Areas 

DMA Name or ID Area (Sq. Ft.) Stabilization Type Irrigation Type (if any) 

None    
 
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] 

none       

[�] = [�] +
[�] ∙ [�]

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

DMA Receiving Self-Retaining DMA 
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Product 

DMA name /ID 

Area (square 
feet) Ratio  

[A] [B] [C] = [A] x [B]  [D] [C]/[D] 

None        

        

        

        

 

Table C.5 Type ‘D’, Areas Draining to BMPs 

DMA Name or ID BMP Name or ID 

A 1 (infiltration system) 

B 1 (infiltration system) 

C 1 (infiltration system) 

D 1 (infiltration system) 

  

  

  

  

  

  

  

  

  

  

  
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 Copermittee 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. 
  

□ 1:8] 

□ 
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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).  

☒The Design Capture Volume will be addressed using 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). 

Design Capture Volume (DCV) will be addressed using Infiltration BMPs only. 

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: 3.5 ac 

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

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: 3.1 ac 

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: 0.85 ac/ac 

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: 2.6 ac 

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) 

2.6 ac 3.5 ac 
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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: 90 (est) 

 Project Type: Residential 

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: 3.1 ac 

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: 123 tu/ac 

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: 382 

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) 

382 90 

 

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. 

n/a 

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: n/a 

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: n/a 
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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: n/a 

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: n/a 

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) 

n/a n/a 

 

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. 

Design Capture Volume (DCV) will be addressed using Infiltration BMPs only. 

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 

A      
B      
C      
D      

      

      

      

      

      

      

      

      

      
      

 

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. 

Not applicable: Infiltration LID being utilized. 

 

 

 

 

 

 

 

 

 

~ □ □ □ □ 
~ □ □ □ □ 
~ □ □ □ □ 
~ □ □ □ □ 
□ □ □ □ □ 
□ □ □ □ □ 
□ □ □ □ □ 
□ □ □ □ □ 
□ □ □ □ □ 
□ □ □ □ □ 
□ □ □ □ □ 
□ □ □ □ □ 
□ □ □ □ □ 
□ □ □ □ □ 
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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 Copermittee. Utilize the worksheets found in the LID BMP Design 
Handbook or consult with your Copermittee 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. 
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Table D.3 DCV Calculations for LID BMPs 

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 

1 / Infiltration System 
 [A]  [B] [C] [A] x [C] 

A 155723 
Ornamental 
Landscaping  0.1 0.110458 17201 

Design 
Storm 
Depth 
(in) 

Design Capture 

Volume, VBMP 

(cubic feet) 

Proposed 
Volume 
on Plans 
(cubic 
feet) 

B 60430 Roofs 1 0.892 53904 

C 21816 
Concrete or 

Asphalt 1 0.892 19460 

D 50312 
Concrete or 

Asphalt 1 0.892 44878 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 AT = Σ[A] 
288,281 

 Σ= [D] 
135443 

[E] 
0.72 

[F] =  
[D]x[E] 

12
 

8070 

[G] 
8070 

[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 
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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 Copermittee). 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. 
 

List DMAs Here. n/a 
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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 

n/a  

  

  
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]  

 n/a, 
see 
Section 
D 

          

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 

n/a (All LID)   

   

   

   
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 Copermittee 
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 

INSERT VALUE INSERT VALUE INSERT VALUE 

Volume (Cubic Feet) INSERT VALUE INSERT VALUE INSERT VALUE 

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. 
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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: 

 n/a 

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.  
SEE APPENDIX 7 FOR HCOC CALCULATIONS.  2-YEAR DEVELOPED RUNOFF EXCEEDS 
UNDEVELOPED, HOWEVER 2-YEAR 24-HOUR VOLUME CONTAINED IN THE INFILTRATION 
SYSTEM, THEREFORE THERE IS NO RUNOFF FROM THE DEVELOPED SITE FOR A 2-YEAR STORM. 

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

  

□ ~ 
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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 

Pavement runoff, trash, 
sediment 

Infiltration LID BMPs Routine landscape maintenance 
and quarterly sweeping 
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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) 

1 Infiltration System CGP 34°00'16.9"N 117°26'56.2"W 

    

    

    

    

 

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. 

 

 

  



- 27 - 
 

Section I: Operation, Maintenance and Funding 

The Copermittee will periodically verify that Stormwater BMPs on your site are maintained and continue 
to operate as designed. To make this possible, your Copermittee 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: Maintenance of the BMPs will be conducted by the property owners and as 
part of regular, routine landscape maintenance. 

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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Appendix 2:  Construction Plans 

Grading and Drainage Plans 
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Appendix 3:  Soils Information 

Geotechnical Study and Other Infiltration Testing Data 
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1.0 INTRODUCTION 

This report contains the findings of the geotechnical investigation and percolation tests 
performed by Converse for the proposed 36 unit residential development site located at 
7586 Jurupa Road in the City of Jurupa Valley, Riverside County, California. The project 
location is shown in Figure No. 1, Approximate Project Location Map.   

The purpose of this investigation was to evaluate the current nature and engineering 
properties of the subsurface soils and groundwater conditions, and to provide 
geotechnical recommendations for the proposed residential development. 

This report is written for the project described herein and is intended for use solely by 
All-ERA Properties and their design team.  It should not be used as a bidding document 
but may be made available to the potential contractors for information on factual data 
only.  For bidding purposes, the contractors should be responsible for making their own 
interpretation of the data contained in this report. 

2.0 PROJECT DESCRIPTION 

Based on the referenced tentative tract map and conversations with All-ERA Properties, 
we understand the property will be developed for 36 detached single-family units. The 
structures will be one to two-story story homes and founded on shallow footings with 
slab-on-grade. There will also be one water infiltration device in the southern portion of 
the site. Even though not indicated on the referenced preliminary site plan it is 
anticipated that maximum cuts and fills will approximately 5 feet or less.  

Associated with the development there will be roadways, parking areas, concrete 
walkways, block wall and landscaping,  as well as above and underground utilities. 

The original plans used for exploration was for 44 units, however due to density 
changes to the project the report was delayed until the current 36 unit plan was 
finalized.  

3.0 SITE DESCRIPTION 

The approximately 6.9-acre irregular shaped site is currently vacant and undeveloped, 
except for 2 abandoned residential structures at the western portion of the site. Some 
scattered trash and debris are also present on the site. Vegetation consists of a light to 
moderate growth of grass and weeds with some scattered bushes and trees. The site is 
bounded on the north by Jurupa Road, on the east by Camino Real, on the west by 
Kirby Drive and on the south by an elementary school. The site is roughly flat and 
appears to drain towards the south and southwest. Elevations range from approximately 
845 feet above mean sea level (msl) in the northeast portion of the site to approximately 
830 feet above msl in the southwest portion of the site. 



Converse Consultants

Project No

FIGURE NO.

20-81-168-01

1

 

Approximate Project Location Map

For:

Project: 36 Unit Residential Development

All-ERA Properties

7586 Jurupa Road

City of Jurupa Valley, Riverside County, California

Location:

Approximate Project Location 

(not to scale)

IAA Riverside f+' 

~0th St 

Sikh Gurdwara Riverside 

Mission Boulevar~ Q 

<,<:J 

.,,.# 
Sunnyslope O 

Elementary School Y Jurupa Mountains Q 
Discovery Center T 

® 
9 Granite Ridge % 0~ 

5e,.,, Vl:r, ~ "V,e. 

® 
Jurupa Valley Station f 

QllycC, 

Mfssioo Boulevard 
n 

t' 
§. 
!fl 

,. "T1 
.. 0 
- lcddy A,c 3 
... 0 

► " 
< Joan AYe ~ 

,. 
Crown Ace Hardware 

@ 

~< 
r:-,ct'S'' 

'½ 
~ 

ill, c;-
.. 

~o 

.. ~ 

.,"' 
~ .,-t-
~ ~ 
ill, 

Western Unior 

9 

lenAvonO 
ySchool Y Patriot High School 9 

Peggy Ave 

~,.stir,eAve 
-I(\~" 

~~ 

~ 
~-
~ 

1nnel G, en• St 

\nthony·s Restorations 9 

n Shadows ft 
pecial Kids T 

StoneM 51 r 

<h Cir 

ln 

Abog I 

Jude St 

~ 

u, 

~ 
r 
" 

... 
I .. ,. 

aneO 
hoolY llN~a Rd Camino Rt:6rr~::...fi 

3 Elementary School 
.__ _____________ ____J 

Ohvla Way '"' "' 
,. .. .. 

JI §. 
Halbroo~ T llfTaC<r " ► 

~ ; 

Pedley Hills 

Sleepy Hollow ft 
Elderly Home Cr T 

Go gle 

Westpoint Refrigeration 

~ "' 9 
11. 

; 9 Prestige Auto Detailing 

~ 
'\...f 
~ 

Lakeside House 9 
.., 

,;!-

Woodmere QI 

T t•m°' 

Best lmpressrons e 
Pool Care Y 

Rubfdoux H 

we-1 l!iversidc 
L~teral 

NurnbPrOn 

«: 

~ Veterar 
< Cc 

Pacil 
Academ! 

AveO Pa I 

Map data 2020 

Q 



Preliminary Geotechnical Investigation & Water Percolation Test Report 
36 Unit Residential Development 

7586 Jurupa Road 
     City of Jurupa Valley, Riverside County, California 

     April 22, 2021 
Page 2 

Converse Consultants 
M:\JOBFILE\2020\81\20-81-168 All-ERA Properties, 36 Unit Residential Development \Report\20-81-168-01 GIR-resid 

Present site conditions are shown in the photographs no. 1 through 5. 

Photograph No. 1: Present site conditions, facing northwest. 
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Photograph No. 2: Present site conditions, facing southwest. 

Photograph No. 3: Present site conditions, facing southeast. 
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Photograph No. 4: Present site conditions, facing northeast. 

4.0 SCOPE OF WORK 

The scope of Converse’s investigation is described in the following sections. 

4.1 Project Set-up 

The project set-up consisted of the following tasks. 

▪ Conducted a site reconnaissance to mark the boring and percolation test
locations such that drill rig access to all the locations was available.

▪ Notified Underground Service Alert (USA) at least 48 hours prior to drilling to
clear the boring locations of any conflict with existing underground utilities.

▪ Engaged a California-licensed driller to drill exploratory borings.

4.2 Subsurface Exploration 

Five exploratory borings (BH-01 through BH-05) were drilled on August 25, 2020 to 
investigate subsurface conditions at the project site. The borings were drilled to depths 
ranging from 16.5 to 51.5 feet below existing ground surface (bgs). 
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Three exploratory percolation test holes (PT-01 through PT-03) were drilled on August 
25, 2020 to perform percolation testing. All percolation test borings were drilled to 
approximately 4.5 to 6.0 feet below the existing ground surface (bgs). 

Approximate boring and percolation testing locations are indicated in Figure No. 2, 
Approximate Boring, Percolation Test, and Overexcavation Locations Map. For a 
description of the field exploration and sampling program, see Appendix A, Field 
Exploration.  

4.3 Laboratory Testing 

Representative samples of the site soils were tested in the laboratory to aid in soil 
classification, and to evaluate relevant engineering properties. These tests included the 
following. 

▪ In-situ moisture contents and dry densities (ASTM D2216 and D2937)
▪ Expansion index (ASTM D4829)
▪ R-value (California Test 301)
▪ Soil corrosivity (California Test Methods 643, 422, and 417)
▪ Collapse (ASTM D4546)
▪ Maximum dry density and optimum-moisture content (ASTM D1557)
▪ Organic Content
▪ Direct shear (ASTM D3080)
▪ Consolidation (ASTM D2435)

For in-situ moisture and dry density data, see the logs of borings in Appendix A, Field 
Exploration. For a description of the laboratory test methods and test results, see 
Appendix B, Laboratory Testing Program.  

4.4 Historical Aerial Photograph Review 

Historical Google aerial photographs of the site, between 1994 to 2020 were reviewed. 
Based on our review a portion of the site was a citrus grove, up to about 2002 to 2003, 
From about 2005 to 2009 the site appears to have been utilized as a nursery. After 
2009 the site has been vacant except for the except for the residential structures at the 
western portion of the site. 

4.5 Analysis and Report Preparation 

Data obtained from the field exploration and laboratory testing program was assembled 
and evaluated. Geotechnical analyses of the compiled data were performed, followed 
by the preparation of this report to present our findings, conclusions, and 
recommendations for the proposed project. 
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5.0 SUBSURFACE CONDITIONS 

A general description of the subsurface conditions, various materials and groundwater 
conditions encountered at the site during our field exploration is discussed below. 

5.1 Subsurface Profile 

Based on exploratory borings and laboratory test results, the subsurface soil at the 
project site generally consisted primarily of artificial fill, topsoil, and older alluvial fan 

deposits. These soils were comprised generally of silty sand and trace clay, with 
scattered trace gravel, up to 1 inch in largest dimension, at various depths.  

At approximately 2 feet below ground surface (bgs) in PT-01, an organic layer, about 2 
feet thick, in the artificial fill was encountered. A sample was collected and tested in our 
laboratory to confirm the presence of organic material. Laboratory analyses confirmed 
the presence of a significant organic content at this location. Detailed observations 
should be made during clearing and overexcavation of this area to evaluate the actual 
extent of this material. 

For a detailed description of the subsurface materials encountered in the exploratory 
borings, see Drawings No. A-2 through A-9, Logs of Borings, in Appendix A, Field 
Exploration. 

5.2 Groundwater 

Groundwater was encountered during our field investigation in borings  BH-01 and BH-
03 at depths of approximately 27.1 feet and 24.5 feet bgs, respectively.  

The GeoTracker database (SWRCB, 2021) was reviewed for groundwater data from 
sites within an approximately 1.0-mile radius of both the proposed development. Results 
of that search are as follows: 

▪ TOSCO/CIRCLE K (Site No. #T0606500530), located approximately 4,000 feet
northwest of the project site reported groundwater at depths ranging from 40.46
to 62.30 feet bgs between 1998 and 2010.

▪ MOBIL SERVICE STATION #18-HTY (#T0606500478), located approximately

3,600 feet northeast of the project site reported groundwater at a depth of 36.90

feet bgs in 2012.

The National Water Information System (USGS, 2021) were reviewed for groundwater 
data from sites within an approximately 1.0-mile radius of the proposed development 
and the results of that search are included below.  
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Table No. 1, Summary of USGS Groundwater Depth Data 

Alignment No. Location 
Groundwater Depth 

Range (ft. bgs) 

Date 

Range 

340017117272901 

NW corner of Galena Street 

and Tyrolite Street; 

approximately 3,520 feet west 

of project site 

39.80 2016 

The California Department of Water Resources, Water Data Library (CDWR, 2021) online 
database was reviewed for groundwater data from sites within close proximity of the 
project, but no data was identified within a 1.0-mile radius of the project site. 

Based on available data, the historical high groundwater level near the site is estimated 
to be approximately 36.90 feet bgs, and the current groundwater level is estimated to be 
approximately 24.5 feet bgs. Groundwater is not expected to be encountered during 
construction of the proposed project, however perched water layers may be present at 
shallower depths, particularly following high precipitation or irrigation events.  

5.3 Excavatability 

The subsurface materials of the project site are expected to be excavatable by 
conventional heavy-duty earth moving equipment. Difficult excavation will occur where 
high concentration of gravel, cobbles or boulders (possibly) are encountered. Due to the 
nature of the alluvial fan deposits, boulders could be present at depths below  
approximately 5 feet to 10 feet bgs at the project site. 

The phrase “conventional heavy-duty excavation equipment” is intended to include 
commonly used equipment such as excavators, scrapers, and trenching machines. It 
does not include hydraulic hammers (“breakers”), jackhammers, blasting, or other 
specialized equipment and techniques used to excavate hard earth materials. Selection 
of an appropriate excavation equipment model should be done by an experienced 
earthwork contractor. 

5.4 Subsurface Variations 

Based on results of the subsurface exploration and our experience, some variations in 
the continuity and nature of subsurface soil conditions within the project site should be 
anticipated. Because of the uncertainties involved in the nature and depositional 
characteristics of the earth material, care should be exercised in interpolating or 
extrapolating subsurface conditions between or beyond the boring locations.  
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5.5 Caving 

Caving was not encountered in any of the exploratory borings. However, localized 
caving could occur within excavations made into granular soils of the on-site soils. 

5.6 Expansive Soils 

Expansive soils are characterized by their ability to undergo significant volume changes 
(shrink or swell) due to variations in moisture content. Changes in soil moisture content 
can result from precipitation, landscape irrigation, utility leakage, roof drainage, perched 
groundwater, drought, or other factors and may result in unacceptable settlement or 
heave of structures or concrete slabs supported on grade. Depending on the extent and 
location below finish subgrade, expansive soils can have a detrimental effect on 
structures.

Based on the laboratory test results, the expansion index of the upper 5 feet of the site 
soils was 2, corresponding to a very low expansion potential.  

5.7 Collapse Potential 

Soil deposits subjected to collapse/hydro-consolidation generally exist in regions of 
moisture deficiency. Collapsible soils are generally defined as soils that have potential 
to suddenly decrease in volume upon increase in moisture content even without an 
increase in external loads. Moreover, some soils may have a different degree of 
collapse/hydro-consolidation based on the amount of proposed fill or structure loads. 
Soils susceptible to collapse/ hydro-consolidation include wind-blown silt, weakly 
cemented sand, and silt where the cementing agent is soluble (e.g., soluble gypsum, 
halite), alluvial or colluvial deposits within semi‐arid to arid climate, and certain 
weathered bedrock above the groundwater table. 

Granular soils may have a potential to collapse upon wetting in arid climate regions. 
Collapse/hydro-consolidation may occur when the soluble cements (carbonates) in the 
soil matrix dissolve, causing the soil to densify from its loose/low density configuration 
from deposition.  

The degree of collapse of a soil can be defined by the collapse potential value, which is 
expressed as a percent of collapse of the total sample using the Collapse Potential Test 
(ASTM D4546). According to the ASTM guideline, the severity of collapse potential is 
commonly evaluated by the following Table No.12, Collapse Potential Values. 
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Table No. 2, Collapse Potential Values 

Collapse Potential Value (%) Severity of Problem 

0 None 

0.1 to 2 Slight 

2.1 to 6.0 Moderate 

6.0 to 10.0 Moderately Severe 

>10 Severe 

Based on the laboratory test result (collapse potential of 2.0 percent at a depth of 3.0 
feet bgs), a slight problem is anticipated at the site. Collapse potential distress is 
typically considered a concern when collapse potential is over 2% (LA County, 2013).  

6.0 ENGINEERING GEOLOGY 

The regional and local geology within the proposed project area are discussed below. 

6.1  Regional Geology 

The project site is located within the northern Peninsular Ranges Geomorphic Province of 
Southern California. The Peninsular Ranges Geomorphic Province consists of a series of 
northwest-trending mountain ranges and valleys bounded on the north by the San 
Bernardino and San Gabriel Mountains, on the west by the Los Angeles Basin, and on the 
southwest by the Pacific Ocean. 

The province is a seismically active region characterized by a series of northwest-trending 
strike-slip faults. The most prominent of the nearby fault zones include the San Jacinto, 
Elsinore, and San Andreas fault zones (CGS, 2007), all of which have been known to be 
active during Quaternary time. 

Topography within the province is generally characterized by broad alluvial valleys 
separated by linear mountain ranges.  This northwest-trending linear fabric is created by 
the regional faulting within the granitic basement rock of the Southern California Batholith. 
Broad, linear, alluvial valleys have been formed by erosion of these principally granitic 
mountain ranges. 

The site is located within the southeastern portion of the Chino Basin of the Peninsular 
Ranges province. The Chino Basin is a broad alluvial valley bounded by the San Gabriel 
Mountains on the north, the San Bernardino Mountains on the east and northeast, the 
Santa Ana Mountains on the southwest, and the Puente Hills on the west. 
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6.2  Local Geology 
 
Based on our review of the regional mapping (Morton, 2006), available geotechnical 
literature, and our current exploration, it is our understanding that the proposed 
residential development site is primarily underlain by shallow artificial fills and a topsoil 
layer which overlie Pleistocene-aged older alluvial fan deposits (Qof). The older alluvial 
fan deposits. A description of the earth material soils encountered are described below: 
 
Artificial Fill, Undocumented (Afu): Undocumented non-engineered artificial fills are 
present, scattered over southwestern portion of the subject site, likely associated with 
grading for the previous nursery operations. Based on exploration and geologic 
mapping, the approximate depth of these fill soils is estimated to about 4 feet deep. 
Where observed these non-engineered fill soils are generally comprised of silty sand, 
which is fine to coarse-grained, trace gravel, some organics, medium dense, moist and 
reddish brown to black. The gravel was up to 1 inch in largest dimension.  
 
Topsoil (no map symbol): Topsoil was encountered in all borings ranging from 
approximately 1.0 foot to 5.5 feet thick. The thickness and depth of the topsoil likely 
varies through the site due to grading for the previous nursery operations. Based on the 
exploratory borings and laboratory test results, these materials primarily consist of silty 
sand, which is fine to coarse-grained, trace to few gravel, loose to dense, dry to moist 
and orangish brown. The gravel was up to 1 inch in largest. 

 

Older Alluvial Fan Deposits (Qof): The topsoil is underlain by Pleistocene-aged older 
alluvial fan deposits. Based on the exploratory borings and laboratory test results, these 
materials primarily consist of silty sand, which is fine to coarse-grained, trace clay, 
slightly to moderately desiccated, localized caliche, localized roots and rootlets near the 
surface, medium dense to very dense, moist and various shades of reddish brown and 
orangish brown. These materials became wet below the groundwater level of 
approximately 27.1 feet and 24.5 feet bgs. Portions of the about the upper 0.5 foot to 
1.0 feet are weathered. 
 
Bedrock (gdgb): The old alluvial fan deposits are underlain by Cretaceous-aged granitic 
bedrock and was encountered in BH-03 at a depth of approximately 35 feet bgs and 
approximately 10.5 feet below the groundwater. The bedrock consists of granodiorite 
with some gabbro which was slightly weathered and hard to very hard Based on 
exploratory borings and laboratory test results, the bedrock generally excavates as silty 
sand, which is fine to coarse-grained, trace clay, very dense, moist to wet and grayish 
brown.  
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6.3  Flooding 

Review of National Flood Insurance Rate Maps indicates that the project site is within a 
Flood Hazard Zone "X". The Zone “X” is designated as an area with an area of minimal 
hazard (FEMA, 2008). 

7.0 FAULTING AND SEISMICITY 

The approximate distance and seismic characteristics of nearby faults as well as 
seismic design coefficients are presented in the following subsections. 

7.1 Faulting 

The proposed site is situated in a seismically active region. As is the case for most 
areas of Southern California, ground-shaking resulting from earthquakes associated 
with nearby and more distant faults may occur at the project site. During the life of the 
project, seismic activity associated with active faults can be expected to generate 
moderate to strong ground shaking at the site. Review of recent seismological and 
geophysical publications indicates that the seismic hazard for the project is high. 

The project site is not located within a currently mapped State of California Earthquake 
Fault Zone for surface fault rupture (CGS, 2007). Table No. 2, Summary of Regional 
Faults, summarizes selected data of known faults capable of seismic activity within 50 
kilometers of the site. The data presented below was calculated using the National 
Seismic Hazard Maps Database (USGS, 2008) and other published geologic data.  

Table No. 3, Summary of Regional Faults 

Fault Name 
and Section 

Closest 
Distance 

(km) 

Slip 
Sense 

Length 
(km) 

Slip Rate 
(mm/year) 

Maximum 
Magnitude 

San Jacinto 9.64 strike slip 241 n/a 7.88 

Cucamonga 11.29 thrust 28 5 6.70 

Chino, alt 1 13.26 strike slip 24 1 6.70 

Chino, alt 2 13.27 strike slip 29 1 6.80 

Elsinore 14.46 strike slip 241 n/a 7.85 

S. San Andreas 15.09 strike slip 548 n/a 8.18 

San Jose 15.82 strike slip 20 0.5 6.70 

Sierra Madre 18.66 reverse 57 2 7.20 

Sierra Madre Connected 18.66 reverse 76 2 7.30 

Cleghorn 19.64 strike slip 25 3 6.80 

North Frontal (West) 23.8 reverse 50 1 7.20 

Puente Hills (Coyote Hills) 25.24 thrust 17 0.7 6.90 

Clamshell-Sawpit 28 reverse 16 0.5 6.70 

I 

' 

l J l J l l J 

https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A125_20
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=105h
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=126b_alt1
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=126b295
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A126_16
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_48
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=107
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=105cdfg
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=105b_g
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=108
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=109a
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=185_CH
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=105e
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Fault Name 
and Section 

Closest 
Distance 

(km) 

Slip 
Sense 

Length 
(km) 

Slip Rate 
(mm/year) 

Maximum 
Magnitude 

San Joaquin Hills 29.75 thrust 27 0.5 7.10 

Raymond 32.97 strike slip 22 1.5 6.80 

Puente Hills (Santa Fe Springs) 33.16 thrust 11 0.7 6.70 

Elysian Park (Upper) 37.7 reverse 20 1.3 6.70 

Newport Inglewood Conn. alt 2 38.66 strike slip 208 1.3 7.50 

Newport Inglewood Conn. alt 1 38.76 strike slip 208 1.3 7.50 

Newport-Inglewood, alt 1 38.76 strike slip 65 1 7.20 

Puente Hills (LA) 39.05 thrust 22 0.7 7.00 

Newport-Inglewood (Offshore) 39.17 strike slip 66 1.5 7.00 

Verdugo 41.43 reverse 29 0.5 6.90 

Helendale-So Lockhart 41.59 strike slip 114 0.6 7.40 

Pinto Mtn 41.85 strike slip 74 2.5 7.30 

North Frontal (East) 43.57 thrust 27 0.5 7.00 

Hollywood 45.59 strike slip 17 1 6.70 

Santa Monica Connected alt 2 48.54 strike slip 93 2.4 7.40 

Palos Verdes Connected 49.58 strike slip 285 3 7.70 

Palos Verdes 49.58 strike slip 99 3 7.30 
(Source:  https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/) 

 
7.2 CBC Seismic Design Parameters 

 

Seismic parameters based on the 2019 California Building Code (CBSC, 2019) are 
provided in the following table. These parameters were determined using the 
generalized coordinates (34.0052N, 117.4481W) and the Seismic Design Maps ATC 
online tool. 
 
 
Table No. 4, CBC Seismic Design Parameters 

Seismic Parameters 

Site Coordinates 34.0052 N, 117.4481 W 

Site Class D* 

Risk Category II 

Mapped Short period (0.2-sec) Spectral Response Acceleration, 
Ss 

1.222g 

Mapped 1-second Spectral Response Acceleration, S1 0.429g 

Site Coefficient (from Table 1613.5.3(1)), Fa 1.011 

Site Coefficient (from Table 1613.5.3(2)), Fv 1.871 

I 
I 

' 

I 

' 

' 

' 

I 

-

https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=186
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=103
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=185_SFS
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=218
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=127_alt2
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=127_alt1
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=127ab
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=185_LA
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=127cd
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=104
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=110abc
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=118
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=109b
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=102
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=101_alt2
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=128abc
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=128
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Seismic Parameters 

MCE 0.2-sec period Spectral Response Acceleration, SMS 1.235g 

MCE 1-second period Spectral Response Acceleration, SM1 0.803g 

Design Spectral Response Acceleration for short period SDS 0.824g 

Design Spectral Response Acceleration for 1-second period, SD1 0.535g 

Site Modified Peak Ground Acceleration, PGAM 0.593g 

* Stiff Soil Classification 

 
7.3 Secondary Effects of Seismic Activity 
 
In addition to ground shaking, effects of seismic activity on a project site may include 
surface fault rupture, soil liquefaction, landslides, lateral spreading, seismic settlement, 
tsunamis, seiches and earthquake-induced flooding. Results of a site-specific evaluation 
of each of the above secondary effects are explained below. 
 
Surface Fault Rupture:  The project site is not located within a currently designated 
State of California Earthquake Fault Zone (CGS, 2007). Based on review of existing 
geologic information, no major surface fault crosses through or extends toward the site. 
The potential for surface rupture resulting from the movement of a presently 
unrecognized fault beneath the site is not known with certainty but is considered very 
low. 
 
Liquefaction:  Liquefaction is defined as the phenomenon in a soil mass, because of the 
development of excess pore pressures, soil mass suffers a substantial reduction in its 
shear strength. During earthquakes, excess pore pressures in saturated soil deposits may 
develop as a result of induced cyclic shear stresses, resulting in liquefaction. Soil 
liquefaction occurs in submerged granular soils during or after strong ground shaking. 
There are several requirements for liquefaction to occur. They are as follows. 
 

▪ Soils must be submerged. 
▪ Soils must be primarily granular. 
▪ Soils must be contractive, that is, loose to medium-dense. 
▪ Ground motion must be intense. 
▪ Duration of shaking must be sufficient for the soils to lose shear resistance. 

 
This site is located in a Riverside County liquefaction zone designated with a risk factor 
of “high”.  
 
Based on the relatively dense/fine grained nature of the soils, bedrock being at 
approximately 35 feet and recommended remedial grading, liquefaction at the site is 
expected to be negligible. 
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Seismic Settlement: Dynamic dry settlement may occur in loose, granular, unsaturated 
soils during a large seismic event. The potential for seismic settlement is not known with 
certainty. Based on our evaluation of dynamic settlement the potential for dry seismic 
settlement of the site is expected to be negligible. 

Landslides: Seismically induced landslides and other slope failures are common 
occurrences during or after earthquakes in areas of significant relief. The project site is 
not adjacent to any steep slopes. In the absence of significant ground slopes, the 
potential for seismically induced landslides to affect the proposed site is considered low. 

Lateral Spreading:  Seismically induced lateral spreading involves primarily lateral 
movement of earth materials due to ground shaking. It differs from the slope failure in 
that complete ground failure involving large movement does not occur due to the 
relatively smaller gradient of the initial ground surface. Lateral spreading is 
demonstrated by near-vertical cracks with predominantly horizontal movement of the 
soil mass involved. Due to the relatively flat nature of the project site, the relatively dense 
nature of the soils, recommended remedial grading and the negligible amount of potential 
liquefaction, the risk of lateral spreading is considered low. 

Tsunamis:  Tsunamis are tidal waves generated in large bodies of water by fault 
displacement or major ground movement. Based on the location of the site, tsunamis do 
not pose a hazard to this site. 

Seiches: Seiches are large waves generated in enclosed bodies of water in response to 
ground shaking. Review of the area adjacent to the site indicates that there are no 
significant up-gradient lakes or reservoirs with the potential of flooding the site.  

Earthquake-Induced Flooding:  This is flooding caused by failure of dams or other 
water-retaining structures as a result of earthquakes. Review of the area adjacent to the 
site indicates the site is not located in any potential inundation path of any reservoir. 
The potential for flooding of the site due to dam failure is considered very low. 

8.0 LABORATORY TEST RESULTS 

Laboratory testing was performed to determine the physical and chemical 
characteristics and engineering properties of the subsurface soils. Tests results are 
included in Appendix A, Field Exploration and Appendix B, Laboratory Testing Program. 
Discussions of the various test results are presented below: 
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8.1 Physical Testing 
 

▪ In-situ Moisture and Dry Density: In-situ dry density and moisture content of the 
soils were determined in accordance with ASTM Standard D2216 and D2937. 
Results are presented in the log of borings in Appendix A, Field Exploration. 
o Dry densities of the artificial fill and topsoil ranged from 94 to 117 per cubic 

feet (pcf) with moisture contents ranging from 5 to 19 percent.  
o Dry densities of the older fan deposits in the upper 10 feet soils at the site 

soils ranged from 112 to 131 pcf with moisture contents ranging from 5 to 12 
percent.  

▪ Expansion Index: One representative bulk soil sample from the upper 5 feet of 
the site materials was tested to evaluate the expansion potential in accordance 
with ASTM Standard D4829. The test result indicated expansion index is 2, 
corresponding to very low expansion potential.  

▪ R-Value: One representative bulk sample was tested in accordance with Caltrans 
Test Method 301. The result of the R-value test was 20. 

▪ Collapse Potential: The collapse potential of one relatively undisturbed sample 
was tested under a vertical stress of up to 2.0 kips per square foot (ksf) in 
accordance with the ASTM Standard D4546 test method. The test result showed 
collapse potential of 2.0 percent, indicating low collapse potential. 

▪ Maximum Dry Density and Optimum Moisture Content: Typical moisture-density 
relationships of two representative soil samples were performed in accordance 
with ASTM Standard D1557. The test results are presented in Drawing No. B-2, 
Moisture-Density Relationship Result, in Appendix B, Laboratory Testing 
Program. The laboratory maximum dry densities were 127.0 and 130.5 pounds 
per cubic feet (pcf), with optimum moisture contents of 11.7 and 9.2 percent. 

▪ Organic Content – One organic content tests were performed in accordance with 
ASTM Standard D2974 on a representative ring soil sample. The amount of 
organic material present in the artificial fill soils was 25.1% 

▪ Direct Shear: Two direct shear tests were performed; one direct shear test was 
performed on a relatively undisturbed sample and one direct shear test was 
performed on sample remolded to 90% of the maximum dry density under 
soaked moisture condition in accordance with ASTM Standard D3080. The 
results of the direct shear tests are presented in Drawings No. B-3 and B-4, 
Direct Shear Test Results in Appendix B, Laboratory Testing Program. 

▪ Consolidation Test – One consolidation test was performed on a relatively 
undisturbed sample of the site soil, in accordance with ASTM Standard D2435. 
The test result is shown on Drawing No. B-5, Consolidation Test Results, in 
Appendix B, Laboratory Testing Program. 

 
8.2 Chemical Testing - Corrosivity Evaluation  
 
One representative soil sample was tested to determine minimum electrical resistivity, 
pH, and chemical content, including soluble sulfate and chloride concentrations. The 
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purpose of this test was to determine the corrosion potential of site soils when placed in 
contact with common pipe materials. The test was performed by AP Engineering and 
Testing, Inc. (Pomona, CA) in accordance with California Test Methods 643, 422, and 
417. The test results are presented in Appendix B, Laboratory Testing Program and are 
summarized in below. 

▪ The pH measurement of the sample tested was 8.3.
▪ The sulfate content of the sample tested was 0.0064 percent by weight (64 ppm).
▪ The chloride concentration of the sample tested was 40 ppm.
▪ The minimum electrical resistivity when saturated was 2,720 ohm-cm.

9.0 PERCOLATION TESTING 

Three percolation tests (PT-01 through PT-03) were performed on August 27 and 29, 
2020 to evaluate water infiltration rate. The measured percolation test data and 
calculations are represented in Appendix C, Percolation Testing. The estimated 
infiltration rates at each test hole are presented in the following table. 

Table No. 5, Estimated Infiltration Rates 

Percolation 
Test 

Test Depth 
(feet) 

Soil Type 
Infiltration Rate (inches/hr) 

 (FOS 3) 

PT-01 6.0 Silty Sand (SM) 0.41 

PT-02 5.0 Silty Sand (SM) 6.29 

PT-03 4.5 Silty Sand (SM) 0.34 

Due to the presence of organics and debris present in PT-01 from approximately 2 feet 
to 4 feet bgs, steps were taken to isolate the infiltration test below this layer. Solid pipe 
was placed in the hole down to approximately 4 feet bgs. Based on the calculated 
infiltration rate during the final respective intervals in each test, an average infiltration 
rate of 2.35 inches per hour can be utilized. 

10.0 EARTHWORK AND SITE GRADING RECOMMENDATIONS 

Recommendations for earthwork are presented in the following subsections. 

10.1 General 

This section contains our general recommendations regarding earthwork for the proposed 
36 unit residential development project. 

These recommendations are based on the results of our field exploration and laboratory 
testing, our experience with similar projects, and data evaluation as presented in the 
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preceding sections. These recommendations may require modification by the geotechnical 
consultant based on observation of the actual field conditions during remedial grading.  
 
Prior to the start of construction, all underground existing utilities and appurtenances 
should be located at the project site. Such utilities should either be protected in-place or 
removed and replaced during construction as required by the project specifications. All 
excavations should be conducted in such a manner as not to cause loss of bearing 
and/or lateral support of existing structures or utilities. 
 
All existing structures, debris, deleterious material, highly organic soil and surficial soils 
containing roots and perishable materials should be stripped and removed from the 
project site. Deleterious material, including organics, concrete, and debris generated 
during excavation, should not be placed as fill.  
 
The final bottom surfaces of all excavations should be observed and approved by the 
project geotechnical consultant prior to placing any fill. Based on these observations, 
localized areas may require remedial grading deeper than indicated herein. Therefore, 
some variations in the depth and lateral extent of excavation recommended in this 
report should be anticipated.  
 
10.2     Private Sewage System Abandonment 
 
From a geotechnical standpoint, any seepage pits, other private sewage systems, 
and/or other subsurface structures that may be encountered should be located, mapped 
on the grading plans, removed and/or properly abandoned. Abandonment and/or 
removal of septic systems that may exist should be in accordance with local codes and 
recommendations by Converse. Seepage pits, if abandoned in-place, should be 
pumped clean, backfilled with gravel or clean sand jetted into place, and then capped 
with a minimum of 2 feet of a 2-sack or greater slurry or concrete for a minimum 
distance of 2 feet outside the edge of the seepage pit. The top of the slurry or concrete 
cap should be at a minimum 10 feet below proposed grade. 

 

10.3 Overexcavation  

 

The site is generally underlain by approximately 2.0 to 5.0 feet of potentially 
compressible soils (artificial fill, topsoil, and the upper weathered portions of the older 
alluvial fan deposits). However, localized, deeper over-excavation, as much as 
approximately 6.0 feet to 10.0 feet exist along the southern portion of the site likely 
associated with grading for the previous nursery operations. These materials may be 
prone to future settlement under the surcharge of foundation, improvements and/or fill 
loads. Therefore, these materials should be over-excavated to competent older alluvial 
fan deposits, within all areas of proposed structures and other improvements, and 
replaced with compacted fill soils. Within the entire level portions of the building pad 
areas, over-excavations should also extend at least 4.5 feet below proposed pad grade, 
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as well as at least 2.0 feet below the lowest proposed footings, within the proposed 
building areas, whichever is deeper. Within proposed wall footings areas over-
excavation should also be a minimum of 3.0 feet below proposed pad grade or 2.0 feet 
below the proposed wall footings areas, whichever is deeper. All over-excavations 
should extend outside the entire level portions of the building pad area at least 5.0 feet or 
equal to the depth of over-excavation, whichever is greater. Within wall and pavement 
areas overexcavations should extend laterally at least 2.0 feet or equal to the depth of 
over-excavation, whichever is greater. The final bottom surfaces of all excavations should 
be approved by the project geotechnical consultant prior to placing any fill or structures, 
based on observations and testing by the geotechnical consultant during grading of the 
final bottom surfaces of all excavations. 
 
The estimated locations and approximate depths of over-excavation of unsuitable, 
compressible soil materials are indicated on Figure No. 2, Approximate Boring, 
Percolation Test, and Overexcavation Locations Map.  
 
If isolated pockets of very soft, loose, eroded, or pumping soil are encountered, the 
unstable soil should be excavated as needed to expose undisturbed, firm, and 
unyielding soils. 
 
The contractor should determine the best manner to conduct the excavations, such that 
there are no losses of bearing and/or lateral support to the existing structures or utilities (if 
any).  
 
Areas to receive fill and/or other surface improvements should be scarified to a 
minimum depth of 6 inches, brought to a near-optimum moisture condition, and 
recompacted to at least 90 percent relative compaction (based on ASTM Test Method 
D1557). 
 
10.4 Engineered Fill 
 
No fill soils or aggregate base should be placed until excavations and/or natural ground 
preparation have been observed by the geotechnical consultant. The native soils 
encountered within the project site are generally considered suitable for re-use as 
compacted fill. Excavated soils should be processed, including removal of roots and 
debris, removal of oversized particles, mixing, and moisture conditioning, before placing 
as compacted fill. On-site soils used as fill should meet the following criteria. 

▪ No particles larger than 6 inches in largest dimension. 
▪ Rocks larger than one inch should not be placed within the upper 12 inches of 

subgrade soils.  
▪ Free of all organic matter, debris, or other deleterious material. 
▪ Expansion index of 20 or less. 
▪ Sand equivalent greater than 15 (greater than 30 for pipe bedding). 
▪ Contain less than 30 percent by weight retained in 3/4-inch sieve. 
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▪ Contain less than 40 percent fines (passing #200 sieve). 
 
Based on the laboratory test results, on-site soils may be utilized as fill materials. 
 
Imported materials, if required, should meet the above criteria prior to being used as 
compacted fill. Any imported fills should be tested and approved by geotechnical 
consultant prior to delivery to the site.  
 
10.5 Compacted Fill Placement 
 
All surfaces to receive structural fills should be scarified to a depth of 6 inches. The soil 
should be moisture conditioned to within ±3 percent of optimum moisture content for 
coarse soils and 0 to 2 percent above optimum moisture content for fine soils. The 
scarified soils should be recompacted to at least 90 percent of the laboratory maximum 
dry density.  
 
Fill soils should be thoroughly mixed, and moisture conditioned to within ±3 percent of 
optimum moisture content for coarse soils and 0 to 2 percent above optimum moisture 
content for fine soils. Fill soils should be evenly spread in horizontal lifts not exceeding 8 
inches in uncompacted thickness. 
 
All fill placed at the site should be compacted to at least 90 percent of the laboratory 
maximum dry densities as determined by ASTM Standard D1557 test method unless a 
higher compaction is specified herein. At least the upper 2 feet of subgrade soils 
underneath pavements intended to support vehicle loads should be scarified, moisture 
conditioned, and compacted to at least 95 percent of the laboratory maximum dry 
density. 
 
To reduce differential settlement, variations in the soil type, degree of compaction and 
thickness of the engineered fill placed underneath the foundations should be minimized. 
 
Fill materials should not be placed, spread, or compacted during unfavorable weather 
conditions. When site grading is interrupted by heavy rain, filling operations should not 
resume until the geotechnical consultant approves the moisture and density conditions 
of the previously placed fill. 
 
 
10.6 Shrinkage and Subsidence 
 
The volume of excavated and recompacted soils will decrease as a result of grading. 
The shrinkage would depend on, among other factors, the depth of cut and/or fill, and 
the grading method and equipment utilized. Based on our previous experience in the 
other projects in close vicinity of this site, for the preliminary estimation, shrinkage factors 
for various units of earth material at the site may be taken as presented below. 
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▪ The shrinkage factor (defined as a percentage of soil volume reduction when 

moisture conditioned and compacted to the average of 92 percent relative 
compaction) for the upper 10 feet of soils is estimated. An average value of 5 to 10 
percent in the upper 5 feet and an average value of 0 to 5 percent from 5 feet to 10 
feet may be used for preliminary earthwork planning.  

▪ Subsidence (defined as the settlement of native materials from the equipment load 
applied during grading) would depend on the construction methods including type 
of equipment utilized. Ground subsidence is estimated to be approximately 0.10 
foot to 0.15 foot. 

 
Although these values are only approximate, they represent our best estimates of the 
factors to be used to calculate lost volume that may occur during grading. If more accurate 
shrinkage and subsidence factors are needed, it is recommended that field-testing using 
the actual equipment and grading techniques be conducted. 
 
10.7 Site Drainage 
 
Adequate positive drainage should be provided away from the structures and excavation 
areas to prevent ponding and to reduce percolation of water into the foundation soils. A 
desirable drainage gradient is 1 percent for paved areas and 2 percent in landscaped 
areas. Surface drainage should be directed to suitable non-erosive devices.  
 
10.8 Utility Trench Backfill 
 
The following sections present earthwork recommendations for utility trench backfill, 
including subgrade preparation and trench zone backfill. 
 
Open cuts adjacent to existing roadways or structures are not recommended within a 
1:1 (horizontal: vertical) plane extending down and away from the roadway or structure 
perimeter (if any). 
 
Soils from the trench excavation should not be stockpiled more than 6 feet in height or 
within a horizontal distance from the trench edge equal to the depth of the trench. Soils 
should not be stockpiled behind the shoring, if any, within a horizontal distance equal to 
the depth of the trench, unless the shoring has been designed for such loads. 
 
10.8.1  Pipeline Subgrade Preparation 
 
The final subgrade surface should be level, firm, uniform, and free of loose materials 
and properly graded to provide uniform bearing and support to the entire section of the 
pipe placed on bedding material. Protruding oversize particles larger than 2 inches in 
dimension, if any, should be removed from the trench bottom and replaced with 
compacted on-site materials. 
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Any loose, soft, and/or unsuitable materials encountered at the pipe subgrade should be 
removed and replaced with an adequate bedding material. During the digging of 
depressions for proper sealing of the pipe joints, the pipe should rest on a prepared 
bottom for as near its full length as is practicable. 

10.8.2  Trench Zone Backfill 

The trench zone is defined as the portion of the trench above the pipe bedding 
extending up to the final grade level of the trench surface. Excavated site soils free of 
oversize particles and deleterious matter may be used to backfill the trench zone. 
Detailed trench backfill recommendations are provided below. 

▪ Trench excavations to receive backfill should be free of trash, debris or other
unsatisfactory materials at the time of backfill placement.

▪ Trench zone backfill should be compacted to at least 90 percent of the laboratory
maximum dry density as per ASTM D1557 test method. At least the upper 1 foot
of trench backfill underlying pavement should be compacted to at least 95
percent of the laboratory maximum dry density as per ASTM D1557 test method.

▪ Particles larger than 1 inch should not be placed within 12 inches of the
pavement subgrade. No more than 30 percent of the backfill volume should be
larger than ¾-inch in the largest dimension. Gravel should be well mixed with
finer soil. Rocks larger than 3 inches in the largest dimension should not be
placed as trench backfill.

▪ Trench backfill should be compacted by mechanical methods, such as
sheepsfoot, vibrating or pneumatic rollers or mechanical tampers to achieve the

density specified herein. The backfill materials should be brought to within  3
percent of optimum moisture content for coarse-grained soil, and between
optimum and 2 percent above optimum for fine-grained soil, then placed in
horizontal layers. The thickness of uncompacted layers should not exceed 8
inches. Each layer should be evenly spread, moistened, or dried as necessary,
and then tamped or rolled until the specified density has been achieved.

▪ The contractor should select the equipment and processes to be used to achieve
the specified density without damage to adjacent ground, structures, utilities and
completed work.

▪ The field density of the compacted soil should be measured by the ASTM D1556
(Sand Cone) or ASTM D6938 (Nuclear Gauge) or equivalent.

▪ Observations and field tests should be performed by the project soils consultant
to confirm that the required degree of compaction has been obtained. Where
compaction is less than that specified, additional compactive effort should be
made with adjustment of the moisture content as necessary, until the specified
compaction is obtained.

▪ It should be the responsibility of the contractor to maintain safe working
conditions during all phases of construction.
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▪ Trench backfill should not be placed, spread or rolled during unfavorable weather
conditions. When the work is interrupted by heavy rain, fill operations should not
resume until field tests by the project’s geotechnical consultant indicate that the
moisture content and density of the fill are in compliance with project
specifications.

11.0  DESIGN RECOMMENDATIONS 

The various design recommendations provided in this section are based on the 
assumption that the above earthwork and grading recommendations will be 
implemented in the project design and construction. 

11.1 General Evaluation 

The various design recommendations provided in this section are based on the 
exploration and laboratory testing as well as the assumption that in preparing the site, 
the earthwork recommendations provided in this report will be implemented. 

11.2 Preliminary Shallow Foundation Design Parameters 

The proposed one- and two-story buildings and possible retaining walls may be 
supported on continuous or isolated spread footings founded completely within in 
competent compacted fill. The design of the shallow foundations should be based on 
the recommended parameters presented in the table below. 

Table No. 5, Recommended Foundation Parameters 

Parameter 1-Story Value 2-Story Value 

Minimum continuous footing width (interior and exterior) 12 inches 15 inches 

Minimum continuous or isolated footing depth of embedment 
below lowest adjacent grade (interior and exterior) 

15 inches 18 inches 

Allowable net bearing capacity 3,000 psf 3,000 psf 

Isolated interior footings should be at least 24 inches wide. The footing dimensions and 
reinforcement should be based on structural design. The allowable bearing capacity can 
be increased by 500 pounds per square foot (psf) with each foot of additional 
embedment and 100 psf with each foot of additional width up to a maximum of 4,000 
psf. 
The net allowable bearing values indicated above are for the dead loads and frequently 
applied live loads and are obtained by applying a factor of safety of 3.0 to the net 
ultimate bearing capacity.  If normal code requirements are applied for design, the 
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above vertical bearing value may be increased by 33 percent for short duration 
loadings, which will include loadings induced by wind or seismic forces. 

11.3 Lateral Earth Pressures and Resistance to Lateral Loads 

In the following subsections, the lateral earth pressures and resistance to lateral loads 
are estimated by using on-site native soils strength parameters obtained from laboratory 
testing.  

11.3.1 Active Earth Pressures 

The active earth pressure behind any buried wall or foundation depends primarily on the 
allowable wall movement, type of backfill materials, backfill slopes, wall or foundation 
inclination, surcharges, and any hydrostatic pressures. The lateral earth pressures for 
the project site are presented in the following tables. 

Table No. 6, Active and At-Rest Earth Pressures 

Loading Conditions 

Lateral Earth 
Pressure1 (psf) 

Lateral Earth 
Pressure2 (psf) 

Level backfill 2:1 backfill 

Active earth conditions (wall is free to deflect at least 
0.001 radian) 

35 65 

At-rest (wall is restrained) 55 80 

These pressures assume a level ground surface around the structure for a distance 
greater than the structure height, no surcharge, and no hydrostatic pressure.  

If water pressure is allowed to build up behind the structure, the active pressures should 
be reduced by 50 percent and added to a full hydrostatic pressure to compute the 
design pressures against the structure.  

11.3.2 Passive Earth Pressure 

Resistance to lateral loads can be assumed to be provided by a combination of friction 
acting at the base of foundations and by passive earth pressure. A coefficient of friction 
of 0.40 between formed concrete and soil may be used with the dead load forces. An 
allowable passive earth pressure of 260 psf per foot of depth may be used for the sides 
of footings poured against recompacted soils. A factor of safety of 1.5 was applied in 
calculating passive earth pressure. The maximum value of the passive earth pressure 
should be limited to 2,600 psf for compacted fill. 

Vertical and lateral bearing values indicated above are for the total dead loads and 
frequently applied live loads. If normal code requirements are applied for design, the 
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above vertical bearing and lateral resistance values may be increased by 33 percent for 
short duration loading, which will include the effect of wind or seismic forces.  

Due to the low overburden stress of the soil at shallow depth, the upper 1 foot of passive 
resistance should be neglected unless the soil is confined by pavement or slab. 

11.4 Retaining Walls Drainage 

The recommended lateral earth pressure values, for any future retaining walls, do not 
include lateral pressures due to hydrostatic forces. Therefore, wall backfill should be 
free draining and provisions should be made to collect and dispose of excess water that 
may accumulate behind earth retaining structures. Behind wall drainage may be 
provided by free-draining gravel surrounded by synthetic filter fabric or by prefabricated, 
synthetic drain panels or weep holes. In either case, drainage should be collected by 
perforated pipes and directed to a sump, storm drain, or other suitable location for 
disposal. We recommend drain rock should consist of durable stone having 100 percent 
passing the 1-inch sieve and less than 5 percent passing the No. 4 sieve. Synthetic filter 
fabric should have an equivalent opening size (EOS), U.S. Standard Sieve, of between 
40 and 70, a minimum flow rate of 110 gallons per minute per square foot of fabric, and 
a minimum puncture strength of 110 pounds. 

11.5 Slabs-on-Grade 

Slab-on-grade should be supported on properly compacted fill. Compacted fill used to 
support slabs-on-grade should be placed and compacted in accordance with Section 
10.5 Compacted Fill Placement. 

Structural design elements of slabs-on-grade, including but not limited to thickness, 
reinforcement, joint spacing of more heavily-loaded slabs will be dependent upon the 
anticipated loading conditions and the modulus of subgrade reaction (200 kcf) of the 
supporting materials and should be designed by a structural engineer. 

Slabs should be designed and constructed as promulgated by the American Concrete 
Institute (ACI) and the Portland Cement Association (PCA). Care should be taken 
during concrete placement to avoid slab curling. Prior to the slab pour, all utility trenches 
should be properly backfilled and compacted. 

Subgrade for slabs-on-grade should be firm and uniform. All loose or disturbed soils 
including under-slab utility trench backfill should be recompacted. 
If moisture-sensitive flooring or environments are planned, slabs-on-grade should be 
protected by 10-mil-thick polyethylene vapor barriers. The sub-grade surface should be 
free of all exposed rocks or other sharp objects prior to placement of the barrier. The 
barrier should be overlain by 2 inches of sand, to minimize punctures and to aid in the 
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concrete curing. At discretion of the structure engineer, the sand layer may be 
eliminated. 

In hot weather, the contractor should take appropriate curing precautions after placement 
of concrete to minimize cracking or curling of the slabs. The potential for slab cracking may 
be lessened by the addition of fiber mesh to the concrete and/or control of the 
water/cement ratio (maximum 0.40). 

Concrete should be cured by protecting it against loss of moisture and rapid 
temperature change for at least 7 days after placement. Moist curing, waterproof paper, 
white polyethylene sheeting, white liquid membrane compound, or a combination 
thereof may be used after finishing operations have been completed. The edges of 
concrete slabs exposed after removal of forms should be immediately protected to 
provide continuous curing. 

11.6 Settlement 

The total settlement of shallow footings, designed as recommended above, from static 
structural loads and short-term settlement of properly compacted fill is anticipated to be 
1/2 inch or less. The static differential settlement can be taken as equal to one-half of 
the static total settlement over a lateral distance of 40 feet. 

The potential dynamic settlement for the project site from liquefaction and  dynamic 
differential settlement is considered negligible.   

11.7 Soil Corrosivity 

The results of chemical testing of a representative sample of site soil were evaluated for 
corrosivity evaluation with respect to common construction materials such as concrete 
and steel. The test results are presented in Appendix B, Laboratory Testing Program, 
Summary of Corrosivity Test Results, and are discussed below. 

The sulfate content of the sampled soil corresponds to American Concrete Institute 
(ACI) exposure category S0 for these sulfate concentrations (ACI 318-14, Table 
19.3.1.1). No concrete type restrictions are specified for exposure category S0 (ACI 
318-14, Table 19.3.2.1). A minimum compressive strength of 2,500 psi is 
recommended. 

We anticipate that concrete structures such as footings, slab, and flatwork will be 
exposed to moisture from precipitation and irrigation. Based on the project location and 
the results of chloride testing of the site soils, we do not anticipate that concrete 
structures will be exposed to external sources of chlorides, such as deicing chemicals, 
salt, brackish water, or seawater. ACI specifies exposure category C1 where concrete is 
exposed to moisture, but not to external sources of chlorides (ACI 318-14, Table 
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19.3.1.1). ACI provides concrete design recommendations in ACI 318-14, Table 
19.3.2.1, including a minimum compressive strength of 2,500 psi, and a maximum 
chloride content of 0.3 percent. 

According to Romanoff, 1957, the following table provides general guideline of soil 
corrosion based on electrical resistivity. 

Table No. 7 Correlation Between Resistivity and Corrosion 

Soil Resistivity (ohm-cm) per Caltrans CT 643 Corrosivity Category 

Over 10,000 Mildly corrosive 

2,000 – 10,000 Moderately corrosive 

1,000 – 2,000 corrosive 

Less than 1,000 Severe corrosive 

The measured value of the minimum electrical resistivity when saturated was 2,720. 
This indicates that the soils tested are moderately corrosive for ferrous metals in contact 
with the soil (Romanoff, 1957). Converse does not practice in the area of corrosion 
consulting. A qualified corrosion consultant should provide appropriate corrosion 
mitigation measures for ferrous metals in contact with the site soils. 

11.8 Pavement Recommendations 

One soil sample was tested to determine the R-value of the subgrade soils. Based on 
laboratory testing, R-value was 20. For pavement design, we have utilized R-value of 50 
and design Traffic Indices (TIs) ranging from 5 to 8. 

Based on the above information, asphalt concrete and aggregate base thickness results 
are presented using the Caltrans Highway Design Manual (Caltrans, 2017), Chapter 
630 with a safety factor of 0.2 for asphalt concrete/aggregate base section and 0.1 for 
full depth asphalt concrete section. Preliminary asphalt concrete pavement sections are 

presented in the following table below. City of Jurupa Valley minimum asphalt pavement 
and aggregate base thickness requirements should also be considered in the pavement 
design. 
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Table No. 8, Recommended Preliminary Pavement Sections 

R-value 

50 

Traffic 
Index 
(TI) 

Pavement Section 

Option 1 Option 2 

Asphalt Concrete 
(inches) 

Aggregate Base 
(inches) 

Full AC Section 
(inches) 

5 3.5 6.0 5.5 

6 4.5 7.5 7.0 

7 5.0 10.0 8.5 

8 6.0 11.2 9.5 

At or near the completion of grading, subsurface samples should be tested to evaluate the 
actual subgrade R-value for final pavement design.  

Prior to placement of aggregate base and full AC, at least the upper 2 feet of subgrade 
soils should be scarified, moisture-conditioned if necessary, and recompacted to at least 
95 percent of the laboratory maximum dry density as defined by ASTM Standard D1557 
test method. 

Base materials should conform with Section 200-2.2,"Crushed Aggregate Base," of the 
current Standard Specifications for Public Works Construction (SSPWC; Public Works 
Standards, 2018) and should be placed in accordance with Section 301.2 of the SSPWC. 

Asphaltic concrete materials should conform to Section 203 of the SSPWC and should 
be placed in accordance with Section 302.5 of the SSPWC. 

11.9 Concrete Flatwork 

Except as modified herein, concrete walks, driveways, access ramps, curb and gutters 
should be constructed in accordance with Section 303-5, Concrete Curbs, Walks, 
Gutters, Cross-Gutters, Alley Intersections, Access Ramps, and Driveways, of the 
Standard Specifications for Public Works Construction (Public Works Standards, 2018). 

The subgrade soils under the above structures should consist of compacted fill placed 
as described in this report. Prior to placement of concrete, the upper 2 feet of subgrade 
soils should be moisture conditioned to between within 3 percent of optimum moisture 
content for coarse-grained soils and 0 and 2 percent above optimum for fine-grained 
soils. 

The thickness of driveways for passenger vehicles should be at least 4 inches, or as 
required by the civil or structural engineer. Transverse control joints for driveways 
should be spaced not more than 10 feet apart. Driveways wider than 12 feet should be 
provided with a longitudinal control joint.  
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Concrete walks subjected to pedestrian and bicycle loading should be at least 4 inches 
thick, or as required by the civil or structural engineer. Transverse joints should be 
spaced 15 feet or less and should be cut to a depth of one-fourth the slab thickness. 

Positive drainage should be provided away from all driveways and sidewalks to prevent 
seepage of surface and/or subsurface water into the concrete base and/or subgrade. 

12.0 CONSTRUCTION RECOMMENDATIONS 

Temporary sloped excavation recommendations are presented in the following sections. 

12.1 General 

Prior to the start of construction, all existing underground utilities should be located at 
the project site. Such utilities should either be protected in-place or removed and 
replaced during construction as required by the project specifications.  

Sloped excavations may not be feasible in locations adjacent to existing utilities, 
pavement, or structure (if any). Recommendations pertaining to temporary excavations 
are presented in this section. 

Excavations near existing structures may require vertical sidewall excavation. Where 
the side of the excavation is a vertical cut, it should be adequately supported by 
temporary shoring to protect workers and any adjacent structures. 

All applicable requirements of the California Construction and General Industry Safety 
Orders, the Occupational Safety and Health Act, and the Construction Safety Act should 
be met. The soils exposed in cuts should be observed during excavation by the 
geotechnical consultant and the competent person designated by the contractor. If 
potentially unstable soil conditions are encountered, modifications of slope ratios for 
temporary cuts may be required. 

12.2 Temporary Sloped Excavations 

Temporary open-cut trenches may be constructed with side slopes as recommended in 
the following table. Temporary cuts encountering soft and wet fine-grained soils; dry 
loose, cohesionless soils or loose fill from trench backfill may have to be constructed at 
a flatter gradient than presented below. 

Table No. 9, Slope Ratios for Temporary Excavations 

Soil Type 
OSHA 

Soil Type 
Depth of Cut 

(feet) 
Recommended Maximum 

Slope (Horizontal: Vertical)1 

Silty Sand (SM), C 0-10 1.5:1 
1 Slope ratio assumed to be uniform from top to toe of slope. 

I ~ 
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For shallow excavations up to 4 feet bgs, vertical excavations can be considered. For 
steeper temporary construction slopes or deeper excavations, or unstable soil 
encountered during the excavation, shoring or trench shields should be provided by the 
contractor to protect the workers in the excavation. Design recommendations for 
temporary shoring are provided in the following section. 

Surfaces exposed in slope excavations should be kept moist but not saturated to retard 
raveling and sloughing during construction. Adequate provisions should be made to 
protect the slopes from erosion during periods of rainfall. Surcharge loads, including 
construction materials, should not be placed within 5 feet of the unsupported slope 
edge. Stockpiled soils with a height higher than 6 feet will require greater distance from 
trench edges. 

13.0 GEOTECHNICAL SERVICES DURING CONSTRUCTION 

The project geotechnical consultant should review plans and specifications as the 
project design progresses. Such review is necessary to identify design elements, 
assumptions, or new conditions which require revisions or additions to our geotechnical 
recommendations. 

The project geotechnical consultant should be present to observe conditions during 
construction. Geotechnical observation and testing should be performed as needed to 
verify compliance with project specifications. Additional geotechnical recommendations 
may be required based on subsurface conditions encountered during construction. 

14.0 CLOSURE 

This report is prepared for the project described herein and is intended for use solely by 
Mehas Construction Inc., and their authorized agents, to assist in the development of 
the proposed project. Our findings and recommendations were obtained in accordance 
with generally accepted professional principles practiced in geotechnical engineering. 
We make no other warranty, either expressed or implied.  

Converse Consultants is not responsible or liable for any claims or damages associated 
with interpretation of available information provided to others. Site exploration identifies 
actual soil conditions only at those points where samples are taken, when they are 
taken. Data derived through sampling and laboratory testing is extrapolated by 
Converse employees who render an opinion about the overall soil conditions. Actual 
conditions in areas not sampled may differ. In the event that changes to the project 
occur, or additional, relevant information about the project is brought to our attention, 
the recommendations contained in this report may not be valid unless these changes 
and additional relevant information are reviewed and the recommendations of this report 
are modified or verified in writing.  In addition, the recommendations can only be 
finalized by observing actual subsurface conditions revealed during construction. 
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Converse cannot be held responsible for misinterpretation or changes to our 
recommendations made by others during construction. 

As the project evolves, a continued consultation and construction monitoring by a 
qualified geotechnical consultant should be considered an extension of geotechnical 
investigation services performed to date. The geotechnical consultant should review 
plans and specifications to verify that the recommendations presented herein have been 
appropriately interpreted, and that the design assumptions used in this report are valid. 
Where significant design changes occur, Converse may be required to augment or 
modify the recommendations presented herein. Subsurface conditions may differ in 
some locations from those encountered in the explorations, and may require additional 
analyses and, possibly, modified recommendations. 

Design recommendations given in this report are based on the assumption that the 
recommendations contained in this report are implemented. Additional consultation may 
be prudent to interpret Converse's findings for contractors, or to possibly refine these 
recommendations based upon the review of the actual site conditions encountered 
during construction. If the scope of the project changes, if project completion is to be 
delayed, or if the report is to be used for another purpose, this office should be 
consulted. 
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APPENDIX A 

FIELD EXPLORATION 

Our field investigation included a site reconnaissance and a subsurface exploration 
program consisting of drilling soil borings. During the site reconnaissance, the surface 
conditions were noted, and the borings were marked in the field using approximate 
distances from local streets as a guide and should be considered accurate only to the 
degree implied by the method used to locate them. 

Five borings (BH-01 through BH-05) were drilled on August 25, 2020 within the project 
site to investigate subsurface conditions. All borings were drilled to approximately 16.5 
to 51.5 feet below ground surface bgs. 

Three test holes (PT-01 through PT-03) were drilled on August 25, 2020 within the 
project site to perform percolation testing. All borings were drilled to were drilled to 
approximately 4.5 to 6.0 feet bgs. 

The borings were advanced using a CME 75 truck-mounted drill rig equipped with 8-
inch diameter hollow-stem augers for soils sampling. Encountered materials were 
continuously logged by a Converse geologist and classified in the field by visual 
classification in accordance with the Unified Soil Classification System. Where 
appropriate, the field descriptions and classifications have been modified to reflect 
laboratory test results.  

Relatively undisturbed samples were obtained using California Modified Samplers (2.4 
inches inside diameter and 3.0 inches outside diameter) lined with thin sample rings. 
The steel ring sampler was driven into the bottom of the borehole with successive drops 
of a 140-pound driving weight falling 30 inches. Blow counts at each sample interval are 
presented on the boring logs for each blow. The recorded blow counts for every 6 
inches for a total of 1.5 feet of sampler penetration are shown on the Logs of Borings.. 
Samples were retained in brass rings (2.4 inches inside diameter and 1.0 inch in height) 
and carefully sealed in waterproof plastic containers for shipment to the Converse 
laboratory. Bulk samples of typical soil types were also obtained. 

Standard Penetration Testing (SPT) was also performed in borings BH-01 and BH-03 in 
accordance with the ASTM Standard D1586 test method at 10-foot intervals beginning 
at 20 feet bgs using a standard (1.4 inches inside diameter and 2.0 inches outside 
diameter) split-barrel sampler. The mechanically driven hammer for the SPT sampler 
was 140 pounds, falling 30 inches for each blow. The recorded blow counts for every 6 
inches for a total of 1.5 feet of sampler penetration are shown on the Logs of Borings.  
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The exact depths at which material changes occur cannot always be established 
accurately. Unless a more precise depth can be established by other means, changes 
in material conditions that occur between drive samples are indicated on the logs at the 
top of the next drive sample. 

Following the completion of logging and sampling, the borings were backfilled with soil 
cuttings and compacted by pushing down using drill rig weight. The surface was 
patched with concrete, where applicable. If construction is delayed, the surface of the 
borings may settle over time. We recommend the owner monitor the boring locations 
and backfill any depressions that might occur or provide protection around the boring 
locations to prevent trip and fall injuries from occurring near the area of any potential 
settlement.  

For a key to soil symbols and terminology used in the boring logs, refer to Drawing No. 
A-1, Unified Soil Classification and Key to Boring Log Symbols. For logs of borings, see 
Drawings No. A-2 through A-9, Logs of Borings. 
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INORGANIC SILTS AND VERY
FINE SANDS, ROCK FLOUR,
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(APPRECIABLE AMOUNT
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SW

COARSE
GRAINED

SOILS

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES,
LITTLE OR NO FINES

CLAYEY GRAVELS, GRAVEL -
SAND - CLAY MIXTURES

SAMPLE TYPE

LETTER

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY,
GRAVELLY CLAYS, SANDY
CLAYS, SILTY CLAYS, LEAN
CLAYS

ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC
SILTS

SAND
AND

SANDY
SOILS

INORGANIC SILTS, MICACEOUS
OR DIATOMACEOUS FINE
SAND OR SILTY SOILS

SOIL CLASSIFICATION CHART

MORE THAN 50% OF

COARSE FRACTION

RETAINED ON NO. 4

SIEVE

(APPRECIABLE AMOUNT
OF FINES)

GC

DESCRIPTIONS

BORING LOG SYMBOLS

NOTE:  DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW
PLASTICITY

FINE

GRAINED

SOILS

SILTS AND

CLAYS

ML

TYPICAL

Split barrel sampler in accordance with
ASTM D-1586-84 Standard Test Method

No recovery

BULK SAMPLE

GROUNDWATER WHILE DRILLING

GROUNDWATER AFTER DRILLING

MH

GM

GW

SYMBOLS

PEAT, HUMUS, SWAMP SOILS
WITH HIGH ORGANIC
CONTENTS

LIQUID LIMIT

GREATER THAN 50

MAJOR DIVISIONS

STANDARD PENETRATION TEST

CH

GRAVELS
WITH
FINES

DRIVE SAMPLE                              2.42" I.D. sampler (CMS).

DRIVE SAMPLE

CLEAN
SANDS

GRAVEL
AND

GRAVELLY
SOILS

CLEAN
GRAVELS

INORGANIC CLAYS OF HIGH
PLASTICITY

GP

CLAYEY SANDS, SAND - CLAY
MIXTURES
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DRILLING METHOD SYMBOLS

C

CL
CP

CR

CU

DS

EI

M

OC

P

PA

PI

PL

PM

PP

R

SE

SG

SW

TV

UC

UU

UW

FIELD AND LABORATORY TESTS

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 4546) 

Compaction Curve (ASTM D 1557)

Corrosion, Sulfates, Chlorides (CTM 643-99; 417;  422)

Consolidated Undrained Triaxial (ASTM D 4767) 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829) 

Moisture Content (ASTM D 2216) 

Organic Content (ASTM D 2974)

Permeablility (ASTM D 2434)

Particle Size Analysis (ASTM D 6913 [2002])

Liquid Limit, Plastic Limit, Plasticity Index 

(ASTM D 4318)

Point Load Index (ASTM D 5731)

Pressure Meter

Pocket Penetrometer

R-Value (CTM 301)

Sand Equivalent (ASTM D 2419)

Specific Gravity (ASTM D 854)

Swell Potential (ASTM D 4546)

Pocket Torvane

Unconfined Compression - Soil (ASTM D 2166) 

Unconfined Compression - Rock (ASTM D 7012) 

Unconsolidated Undrained Triaxial (ASTM D 2850)

Unit Weight (ASTM D 2937)

Auger Drilling Mud Rotary Drilling Dynamic Cone
or Hand Driven

Diamond Core

 SOIL CLASSIFICATION AND KEY TO BORING LOG SYMBOLS

Project Name:
Project Location: 
For: 

Project ID: ; Template: KEY

[I] 

• ---- - ----- - ----- - -

~ ~ ~ 

!i. ,, ,, ,, ,, 

t3 ~-----



CONSISTENCY OF COHESIVE SOILS

Descriptor
Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

APPARENT DENSITY OF COHESIONLESS SOILS

Descriptor Criteria

Descriptor SPT N   - Value (blows / foot)

Very Loose

Loose

Medium Dense

Dense

Very Dense

<4

4- 10

11 - 30

31 - 50

>50

Nonplastic

Low

Medium

High

Descriptor Criteria
Crumbles or breaks with handling or
little finger pressure.

Crumbles or breaks with considerable
finger pressure.

Will not crumble or break with finger
pressure.

Weak

Moderate

Strong

Unconfined  Compressive 
Strength (tsf) Torvane (tsf)

Pocket 
Penetrometer 
(tsf)

<0.25

0.25 - 0.50

0.50 - 1.0

1.0 - 2.0

2.0 - 4.0

>4.0

Descriptor Criteria
Trace (fine)/

Few

Little

Some

Mostly

Particles are present but estimated
to be less than 5%

5 to 10%

15 to 25%

30 to 45%

50 to 100%

PERCENT OF PROPORTION OF SOILS

MOISTURE
Criteria
Absence of moisture, dusty, dry to the touch

Damp but no visible water

Visible free water, usually soil is below
water table

Size

Coarse
Medium
Fine

> 12 inches

3 to 12 inches

Passing No. 200 Sieve

No. 10 Sieve to No. 4 Sieve
No. 40 Sieve to No. 10 Sieve
No. 200 Sieve to No. No. 40 Sieve

<0.25

0.25 - 0.50

0.50 - 1.0

1.0 - 2.0

2.0 - 4.0

>4.0

60

PLASTICITY OF FINE-GRAINED SOILS

Descriptor
Dry

Moist

Wet

Boulder

Cobble

Gravel

Sand

Silt and Clay

Descriptor

Coarse
Fine

3/4 inch to 3 inches
No. 4 Sieve to 3/4 inch

CEMENTATION/ Induration

A 1/8-inch thread cannot be rolled at any water content.

The thread can barely be rolled, and the lump cannot be formed when drier than the plastic limit.

The thread is easy to roll, and not much time is required to reach the plastic limit; it cannot be rerolled after
reaching the plastic limit. The lump crumbles when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread can be rerolled several times
after reaching the plastic limit. The lump can be formed without crumbling when drier than the plastic limit.

Field Approximation
Easily penetrated several inches by fist

Easily penetrated several inches by thumb

Can be penetrated several inches by thumb
with moderate effort

Readily indented by thumb but penetrated
only with great effort

Readily indented by thumbnail

Indented by thumbnail with difficulty

<0.12

0.12 - 0.25

0.25 - 0.50

0.50 - 1.0

1.0 - 2.0

>2.0

SOIL PARTICLE SIZE

NOTE: This legend sheet provides descriptions and
associated criteria for required soil description components
only. Refer to Caltrans Soil and Rock Logging, Classification,
and Presentation Manual (2010), Section 2, for tables of
additional soil description components and discussion of soil
description and identification.
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< 2

2 - 4

5 - 8
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<3
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26 - 50

>50

CA Sampler

<5

5 - 12

13 - 35
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>60
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BEDROCK CLASSIFICATION AND KEY TO BORING LOG SYMBOLS

20-81-168-01

LEGEND OF ROCK MATERIALS BEDDING SPACING 

Description Thickness/Spacing 
IGNEOUS ROCK Massive Greater than 10 ft 

Very Thickly Bedded 3ft-10ft 

SEDIMENTARY ROCK Thickly Bedded 1 ft-3ft 
Moderately Bedded 4 in - 1 ft 
Thinly Bedded 1 in - 4 in 

METAMORPHIC ROCK Very Thinly Bedded 1/4 in - 1 in 
Laminated Less than 1 /4 in 

WEATHERING DESCRIPTORS FOR INTACT ROCK 
Diagnostic Features 

Chemical Weathering-Discoloration-Oxidation Mechanlcal weathering 
and Grain Boundary 

Texture and Leaching 

Description Body of Rock Fracture Surfaces Conditions Texture Leaching General Characteristics 

Fresh No discoloration, not No discoloration No separation, intact No change No leaching Hammer rings when crystalline 
oxidized or oxidation (tight) rocks are struck. 

Slightly Discoloration or oxidation is Minor to No visible separation, Preserved Minor leachin~ Hammer rings when crystalline 
Weathered of some soluti e limited to surface of, or short 

distance from, fractures; 
complete 
discoloration or 

intact (tight) 
minerals 

rocks are struck. Body of rock 
not weakened. 

some feldspar crystals are oxidation of most 
dull surfaces 

Moderate I~ Discoloration or oxidation All fracture Partial separation of Generally Soluble minerals Hammer does not ring when 
Weathere extends from fractures surfaces are boundaries visible preserved may be mostly rock is struck. Body of rock is 

usually throughout· Fe-Mg discolored or leached slightly weakened. 
minerals are rus~ 1·; feldspar oxidized 
crystals are "clou y' 

Intensely Discoloration or oxidation All fracture Partial separation, rock Texture Leaching of Dull sound when struck with 
Weathered throughout; all feldspars and surfaces are is friable; in semi-arid altered by soluble minerals hammerd· usually can be broken 

Fe-Mg minerals are altered discolored or conditions, granitics are chemical may be with mo erate to heavy manual 
to clay to some extent; or 
chemical alteration produces 

oxidized; 
surfaces friable 

disaggregated disinte~ration 
(hydra I0n, 

complete ~ressure or by light hammer 
low without reference to 

in situ disaggreMation, grain 
boundary condI ions 

Decomposed Discolored of oxidized 
throughout, but resistant 
minerals such as ~uartz may 
be unaltered; all fe dspars 
and Fe-Mg minerals are 
completely altered to clay 

PERCENT CORE RECOVERY (REC) 

I Length of the recovered core ~ieces (in.) x 100 
Total length of core run (in.) 

ROCK QUALITY DESIGNATION (RQD) 

I Length of intact core pieces > 4 in. 100 
Total length of core run (in.) x 

ROD" indicates soundness criteria not met. 

REFERENCE Caltrans Soil and Rock Logging, 
Classification, and Presentation Manual (2010). 

argillation) planes of weakness such as 
mciP.ient or hairline fractures or 
veinlets. Rock is significantly 
weakened. 
Wt:dM::1 lt:U. 

Complete separation of Resembles a soil·\partial or Can be ~ranulated by hand. 
[crain boundaries complete remnan rock Resislan minerals such as 
disaggregated) structure may be preserved; guartz may begresent as 

leaching of soluble minerals "stringers' or " ikes". 
usually complete 

ROCK HARDNESS 

Description Criteria 

Extremely 
Hard 

Cannot be scratched with a pocketknife or sharp pick. 
with repeated heavy hammer blows 

Can only be chipped 

Very Hard Cannot be scratched with a pocketknife or sharp pick. 
heavy hammer blows. 

Breaks with repeated 

Hard Can be scratched with a pocketknife or sharp pick with difficulty (heavy 
pressure). Breaks with heavy hammer blows. 

Moderately 
Hard 

Can be scratched with a pocketknife or sharp pick with light or moderate 
pressure. Breaks with moderate hammer blows 

Moderately 
Soft 

Can be grooved 1/16 in. deep with a pocketknife or sharp pick with moderate 
or heavy pressure. Breaks with light tiammer blow or heavy manual pressure. 

Soft Can be grooved or gou~ed easil)'. with a pocketknife or sharp pick with light 
pressure, can be scratc ed with fingernail. Breaks with light to moderate 
manual pressure. 

Very Soft Can be readi~ indented, ~rooved or pouged with fingernail, or carved with a 
pocketknife. reaks with 1ght manua pressure. 

Description Observed Fracture Density 

Unfractured No fractures 

Very Slightly Fractured Core lengths greater than 3 ft. 

Slightly Fractured Core lengths mostly from 1 to 3 ft. 

Moderately Fractured Core lengths mostly 4 in. to 1 ft. 

Intensely Fractured Core lengths mostly from 1 to 4 in. 

Very Intensely Fractured Mostly chips and fragments. 



CP

DS

End of boring at 30.0 feet bgs.
Groundwater encountered at 27.1 feet.
Borehole backfilled with soil cuttings and tamped with
auger using weight of drill rig on 08/25/2020.

TOPSOIL
SILTY SAND (SM): fine to coarse-grained, dense,

moist, orangish brown.

OLD ALLUVIAL FAN DEPOSITS
SILTY SAND (SM): fine to coarse-grained, trace clay,

very dense, moist, light reddish brown, slight
desiccation.

 - @6.0': no noticible desiccation.

 - @14.0': possible caliche pockets, slight desiccation.

 - @19.0': dark reddish brown, moderate desiccation.

 - @24.0' : medium dense.

 - @27.1': groundwater.

 - @29.0': wet, grayish brown.
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This log is part of the report prepared by Converse for this project
and should be read together with the report. This summary applies
only at the location of the boring and at the time of drilling.
Subsurface conditions may differ at other locations and may change
at this location with the passage of time. The data presented is a
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EI, CR, CP,
DS

End of boring at 16.8 feet bgs.
No groundwater encountered.
Borehole backfilled with soil cuttings and tamped with
auger using weight of drill rig on 08/25/2020.

TOPSOIL
SILTY SAND (SM): fine to coarse-grained, few gravel

up to 1" in largest dimension, loose, dry, orangish
brown.

OLD ALLUVIAL FAN DEPOSITS
SILTY SAND (SM): fine to coarse-grained, trace clay,

roots and rootlets, dense, moist, reddish brown, slight
desiccation.

 - @5.0': very dense, dark reddish brown, moderate
desiccation.

 - @8.0': trace clay, slight mottling, possible caliche,
orangish brown, slight desiccation.
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only at the location of the boring and at the time of drilling.
Subsurface conditions may differ at other locations and may change
at this location with the passage of time. The data presented is a
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TOPSOIL
SILTY SAND (SM): fine to coarse-grained, few gravel

up to 1" in largest dimension, loose, dry, orangish
brown.

OLD ALLUVIAL FAN DEPOSITS
SILTY SAND (SM): fine to coarse-grained, trace clay,

very dense, moist, orangish brown, slight to moderate
desiccation.

 - @10.0': reddish brown, moderate desiccation.

 - @20.0': dense.

 - @24.5': groundwater.
 - @25.0': very dense.
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End of boring at 17.0 feet bgs.
No groundwater encountered.
Borehole backfilled with soil cuttings and tamped with
auger using weight of drill rig on 08/25/2020.

TOPSOIL
SILTY SAND (SM): fine to coarse-grained, few gravel

up to 1" in largest dimension, trace clay, loose, moist,
orangish brown, slight desiccation.

OLD ALLUVIAL FAN DEPOSITS
SILTY SAND (SM): fine to coarse-grained, trace clay,

dense, moist, reddish brown, roots and rootlets.

 - @6.0': very dense.

 - @9.0' moderate desiccation.

 - @14.0': dark reddish brown.
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and should be read together with the report. This summary applies
only at the location of the boring and at the time of drilling.
Subsurface conditions may differ at other locations and may change
at this location with the passage of time. The data presented is a
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End of boring at 17.5 feet bgs.
No groundwater encountered.
Borehole backfilled with soil cuttings and tamped with
auger using weight of drill rig on 08/25/2020.

TOPSOIL
SILTY SAND (SM): fine to coarse-grained sand, few

gravel up to 1" in largest dimension, trace clay, dense,
moist, dark orangish brown, slight desiccation.

OLD ALLUVIAL FAN DEPOSITS
SILTY SAND (SM): fine to coarse-grained, trace clay,

medium dense, moist, reddish brown.

 - @14.0': dark reddish brown.
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End of boring at 7.5 feet bgs.
No groundwater encountered.
Borehole backfilled with soil cuttings and tamped with
auger using weight of drill rig on 08/25/2020.

ARTIFICIAL FILL
SILTY SAND (SM): fine to coarse-grained, trace gravel

up to 1" in largest dimension, medium dense, moist,
reddish brown.

 - @2.0': abundant organic and debris, black.

TOPSOIL
SILTY SAND (SM): fine to medium-grained, dense, dry,

orangish brown.
 - @6.0': loose, moist.
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End of boring at 5.0 feet bgs.
No groundwater encountered.
Borehole backfilled with soil cuttings and tamped with
auger using weight of drill rig on 08/25/2020.

TOPSOIL
SILTY SAND (SM): fine to coarse-grained, trace gravel

up to 1" in largest dimension, loose, moist, brown.

 - @ 3.0': medium dense.
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End of boring at 5.5 feet bgs.
No groundwater encountered.
Borehole backfilled with soil cuttings and tamped with
auger using weight of drill rig on 08/25/2020.

TOPSOIL
SILTY SAND (SM): fine to coarse-grained, few gravel

up to 1" in largest dimension, trace clay, medium
dense, moist, orangish to reddish brown. 6
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APPENDIX B 

LABORATORY TESTING PROGRAM 

Tests were conducted in our laboratory on representative soil samples for the purpose 
of classification and evaluation of their physical properties and engineering 
characteristics. The amount and selection of tests were based on the geotechnical 
parameters required for this project. Test results are presented herein and on the Logs 
of Borings, in Appendix A, Field Exploration. The following is a summary of the various 
laboratory tests conducted for this project. 

In-Situ Moisture Content and Dry Density 

In-situ dry density and moisture content tests were performed on relatively undisturbed 
ring samples, in accordance with ASTM Standard D2216 and D2937 to aid soils 
classification and to provide qualitative information on strength and compressibility 
characteristics of the site soils. For test results, see the Logs of Borings in Appendix A, 
Field Exploration. 

Expansion Index 

One representative bulk sample was tested to evaluate the expansion potential of 
materials encountered at the site in accordance with ASTM D4829 Standard. The test 
result is presented in the following table. 

Table No. B-1, Expansion Index Test Result 

Boring No. 
Depth 
(feet) 

Soil Description 
Expansion 

Index 
Expansion 
Potential 

BH-02 2-5 Silty Sand (SM) 2 Very Low 

R-value 

One representative bulk soil sample was tested for resistance value (R-value) in 
accordance with California Test Method CT301. This test is designed to provide a 
relative measure of soil strength for use in pavement design. The test result is 
presented in the following table. 

Table No. B-2, R-Value Test Result 

Boring No. Depth (feet) Soil Classification Measured R-value 

BH-05 1-5 Silty Sand, trace clay (SM) 20 
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Soil Corrosivity 

One representative soil sample was tested to determine minimum electrical resistivity, 
pH, and chemical content, including soluble sulfate and chloride concentrations. The 
purpose of the test was to determine the corrosion potential of sites soils when placed 
in contact with common construction materials. The test was performed by AP 
Engineering and Testing, Inc. (Pomona, CA) in accordance with Caltrans Test 
Methods 643, 422 and 417. Test results are presented in the following table. 

Table No. B-3, Summary of Soil Corrosivity Test Results 

Boring 
No. 

Depth 
(feet) 

pH 
Soluble Sulfates 

(CA 417) 
(ppm) 

Soluble 
Chlorides 

(CA 422) (ppm) 

Min. Resistivity 
(CA 643) 

(Ohm-cm) 

BH-02 2-5 8.3 64 40 2,720 

Collapse 

To evaluate the moisture sensitivity (collapse/swell potential) of the encountered soils, 
one collapse test was performed in accordance with the ASTM Standard D4546 
laboratory procedure. The sample was loaded to approximately 2 kips per square foot 
(ksf), allowed to stabilize under load, and then submerged. The test result is presented 
in the following table. 

Table No. B-4, Collapse Test Result 

Boring 
No. 

Depth 
(feet) 

Soil Classification 
Percent Swell (+) 

Percent Collapse (-) 

Collapse 
Potential 

BH-04 3.0-4.5 Silty Sand (SM) -2.0 Low 

Maximum Dry Density and Optimum Moisture Content 

Laboratory maximum dry density-optimum moisture content relationship tests were 
performed on two representative bulk samples. These tests were conducted in 
accordance with the ASTM Standard D1557 test method. The test results are presented 
in Drawing No. B-1, Moisture-Density Relationship Results, and is summarized in the 
following table. 

Table No B-6, Summary of Moisture-Density Relationship Results 

Boring 
No. 

Depth 
(feet) 

Soil Description 
Optimum 

Moisture (%) 
Maximum 

Density (lb/cft) 

BH-01 0-2.5 Silty Sand (SM) 11.7 127.0 

BH-02 2-5 Silty Sand (SM) 9.2 130.5 

i) 

-- --
1 I I I 

------
1 I I I I 
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Organic Content 

One Test was performed on five select samples of onsite soils to determine the organic 
content, in accordance with the ASTM Standard D2974 test, Methods A and C. Test 
results are summarized in the table below. 

Table No. B-1, Summary of Organic Content Test Results 

Test Pit 
No. 

Depth 
(feet) 

Soil Description 
Total Organic 
Content (%) 

PT-01 2.0-3.5 Silty Sand (SM), Some Organics 25.1 

Direct Shear 

Two direct shear tests were performed; one direct shear test was performed on a 
relatively undisturbed sample and another direct shear test was performed on a sample 
remolded to 90% of the maximum dry density under soaked moisture conditions in 
accordance with ASTM D3080. For these tests, three samples contained in brass 
sampler rings were placed, one at a time, directly into the test apparatus and subjected 
to a range of normal loads appropriate for the anticipated conditions. The samples were 
then sheared at a constant strain rate of 0.025 inch/minute. Shear deformation was 
recorded until a maximum of about 0.25-inch shear displacement was achieved. 
Ultimate strength was selected from the shear-stress deformation data and plotted to 
determine the shear strength parameters. For test data, including sample density and 
moisture content, see Drawings No. B-2 and B-3, Direct Shear Test Results, and the 
following table. 

Table No. B-7, Summary of Direct Shear Test Results 

Boring 
No. 

Depth 
(feet) 

Soil Description 

Peak Strength Parameters 

Friction 
Angle 

(degrees) 

Cohesion 
(psf) 

BH-01 6.0-7.5 Silty Sand (SM) 37.0 90.0 

BH-02* 1.0-5.0 Silty Sand (SM) 33.0 100.0 

(*Sample remolded to 90% of the maximum dry density) 

Consolidation 

One test was conducted in accordance with ASTM Standard D2435 method. Data 
obtained from the test performed on relatively undisturbed ring samples was used to 
evaluate the settlement characteristics of the on-site soils under load.  Preparation for 
these tests involved trimming the sample, placing it in a 1-inch-high brass ring, and loading 

i) 
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it into the test apparatus, which contained porous stones to accommodate drainage during 
testing. Normal axial loads were applied to one end of the sample through the porous 
stones, and the resulting deflections were recorded at various time periods.  The load was 
increased after the sample reached a reasonable state of equilibrium.  Normal loads were 
applied at a constant load-increment ratio, successive loads being generally twice the 
preceding load.  For test results, including sample density and initial moisture content, see 
Drawing No. B-4, Consolidation Test Results. 

Sample Storage 

Soil samples presently stored in our laboratory will be discarded 30 days after the date 
of this report, unless this office receives a specific request to retain the samples for a 
longer period. 

i) 
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APPENDIX C 

PERCOLATION TESTING 

Percolation testing was performed at three locations (PT-01 through PT-03) on August 
25 and 27, 2020. The testing was in general accordance with the Riverside County BMP 
Design Handbook, Appendix A, Infiltration Testing (Riverside County, 2011). The 
percolation testing method was used to estimate infiltration rates. 

Upon completion of drilling the test holes, approximately 2-inch thick gravel layer was 
placed at the bottom of each hole and a 2.0-inch diameter perforated pipe was installed 
above the gravel to the ground surface. The boring annulus around the pipe was filled 
with gravel. The purpose of the pipe and gravel was to reduce the potential for erosion 
and caving due to the addition of water to the hole.  

Each test hole was presoaked by filling with water to at least 5 times the radius of the 
test hole. More than 6 inches of water seeped into the test holes in less than 25 minutes 
for 2 consecutive measurements, meeting the criteria for testing as “sandy soil”. 
Percolation testing was conducted immediately after presoaking. During testing, the 
water level and total depth of the test hole were measured from the top of the pipe every 
10 minutes for one hour. Following the completion of percolation testing, the pipe was 
removed from each test hole and the percolation test hole was backfilled with soil 
cuttings, tamped, and patched with concrete mixed with black dye.  

Percolation rates describe the movement of water horizontally and downward into the soil 
from a boring. Infiltration rates describe the downward movement of water through a 
horizontal surface, such as the floor of a retention basin. Percolation rates are related to 
infiltration rates but are generally higher and require conversion before use in design. The 
percolation test data was used to estimate infiltration rates using the Porchet Inverse 
Borehole Method, in accordance with the Riverside County guidelines. A factor of safety 
of 3 was applied to the measured infiltration rates to account for subsurface variations, 
uncertainty in the test method, and future siltation. The infiltration structure designer 
should determine whether additional design-related safety factors are appropriate. 

The measured percolation test data, calculations and estimated infiltration rates are 
shown on Plates Nos. 1 through 6. The estimated infiltration rates at the test holes are 
presented in the following table. 
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Table C-1, Estimated Infiltration Rates 

Percolation 
Test 

Test Depth 
(feet) 

Soil Type 
Infiltration Rate (inches/hour) 

(FOS 3) 

PT-01 6.0 Silty Sand (SM) 0.41 

PT-02 5.0 Silty Sand (SM) 6.29 

PT-03 4.5 Silty Sand (SM) 0.34 

Based on the calculated infiltration rate during the final respective intervals in each test, 
an average infiltration rate of 2.35 inches per hour can be utilized. 



Estimated Infiltration Rate from Percolation Test Data, PT-01

Shaded cells contain calculated values.

Project Name All-ERA 44-unit Development Test Hole Radius, r (inches) 4

Project Number 20-81-168-01 Total Depth of Test hole, DT (inches) 72

Test Number PT-01 Inside Diameter of Pipe, I (inches) 2.88

Test Location SW corner of site Outside Diameter of Pipe, O (inches) 3.13

Personnel Catherine Nelson

Presoak Date 8/28/2020

Test Date 8/28/2020 Factor of Safety (FOS), F 3

Interval No.

Time 

Interval, ∆t 

(min)

Initial Depth 

to Water, D0 

(inches)

Final Depth 

to Water, Df 

(inches)

Elapsed 

Time (min)

Initial Height 

of Water, H0 

(inches)

Final Height 

of Water, Hf 

(inches)

Change in 

Height of 

Water, ∆H 

(inches)

Average 

Head 

Height, Havg

(inches)

Infiltration 

Rate, It 

(inches/hr)

Infiltration 

Rate with 

FOS, If 

(inches/hr)

0 0

1 25.00 36.00 48.60 25.00 36.00 23.40 12.60 29.70 1.91 0.64

2 25.00 36.00 46.92 50.00 36.00 25.08 10.92 30.54 1.61 0.54

3 10.00 36.00 42.60 60.00 36.00 29.40 6.60 32.70 2.28 0.76

4 10.00 36.00 40.92 70.00 36.00 31.08 4.92 33.54 1.66 0.55

5 10.00 36.00 39.72 80.00 36.00 32.28 3.72 34.14 1.24 0.41

6 10.00 36.00 39.96 90.00 36.00 32.04 3.96 34.02 1.32 0.44

7 10.00 36.00 40.80 100.00 36.00 31.20 4.80 33.60 1.62 0.54

8 10.00 36.00 39.72 110.00 36.00 32.28 3.72 34.14 1.24 0.41

9 10.00 36.00 40.80 120.00 36.00 31.20 4.80 33.60 1.62 0.54

10 10.00 36.00 41.16 130.00 36.00 30.84 5.16 33.42 1.75 0.58

11 10.00 36.00 39.72 140.00 36.00 32.28 3.72 34.14 1.24 0.41

12 10.00 36.00 39.84 150.00 36.00 32.16 3.84 34.08 1.28 0.43

Recommended Design Infiltration Rate (inches/hr) 0.41

H0 = DT - D0

Hf = DT - Df

∆H = H0 - Hf

Havg = (H0 + Hf) / 2

It = (∆H * (60 * r)) / (∆t * (r + (2 * Havg))

Plate No.

1

Infiltration calculations are based on the Porchet Inverse Borehole Method presented in Riverside County BMP Design Handbook, Appendix A, Infiltration Testing 

(Riverside County, 2011) 

I 
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Infiltration Rate versus Time, PT-01

Project Name All-ERA 44-unit Development

Project Number 20-81-168-01

Test Number PT-01

Test Location SW corner of site

Personnel Catherine Nelson

Presoak Date 8/28/2020

Test Date 8/28/2020

Plate No.
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Estimated Infiltration Rate from Percolation Test Data, PT-02

Shaded cells contain calculated values.

Project Name All-ERA 44-unit Development Test Hole Radius, r (inches) 4

Project Number 20-81-168-01 Total Depth of Test hole, DT (inches) 60

Test Number PT-02 Inside Diameter of Pipe, I (inches) 2.88

Test Location S center of site Outside Diameter of Pipe, O (inches) 3.13

Personnel Catherine Nelson

Presoak Date 8/28/2020

Test Date 8/28/2020 Factor of Safety (FOS), F 3

Interval No.

Time 

Interval, ∆t 

(min)

Initial Depth 

to Water, D0 

(inches)

Final Depth 

to Water, Df 

(inches)

Elapsed 

Time (min)

Initial Height 

of Water, H0 

(inches)

Final Height 

of Water, Hf 

(inches)

Change in 

Height of 

Water, ∆H 

(inches)

Average 

Head 

Height, Havg

(inches)

Infiltration 

Rate, It 

(inches/hr)

Infiltration 

Rate with 

FOS, If 

(inches/hr)

0 0

1 25.00 33.60 58.60 25.00 26.40 1.40 25.00 13.90 7.55 2.52

2 25.00 33.60 58.60 50.00 26.40 1.40 25.00 13.90 7.55 2.52

3 10.00 33.60 58.60 60.00 26.40 1.40 25.00 13.90 18.87 6.29

4 10.00 33.60 58.60 70.00 26.40 1.40 25.00 13.90 18.87 6.29

5 10.00 33.60 58.60 80.00 26.40 1.40 25.00 13.90 18.87 6.29

6 10.00 33.60 58.60 90.00 26.40 1.40 25.00 13.90 18.87 6.29

7 10.00 33.60 58.60 100.00 26.40 1.40 25.00 13.90 18.87 6.29

8 10.00 33.60 58.60 110.00 26.40 1.40 25.00 13.90 18.87 6.29

9 10.00 33.60 58.60 120.00 26.40 1.40 25.00 13.90 18.87 6.29

10

11

12

Recommended Design Infiltration Rate (inches/hr) 6.29

H0 = DT - D0

Hf = DT - Df

∆H = H0 - Hf

Havg = (H0 + Hf) / 2

It = (∆H * (60 * r)) / (∆t * (r + (2 * Havg))

Plate No.

1

Infiltration calculations are based on the Porchet Inverse Borehole Method presented in Riverside County BMP Design Handbook, Appendix A, Infiltration Testing 

(Riverside County, 2011) 
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Infiltration Rate versus Time, PT-02

Project Name All-ERA 44-unit Development

Project Number 20-81-168-01

Test Number PT-02

Test Location S center of site

Personnel Catherine Nelson

Presoak Date 8/28/2020

Test Date 8/28/2020

Plate No.
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Estimated Infiltration Rate from Percolation Test Data, PT-03

Shaded cells contain calculated values.

Project Name All-ERA 44-unit Development Test Hole Radius, r (inches) 4

Project Number 20-81-168-01 Total Depth of Test hole, DT (inches) 54

Test Number PT-03 Inside Diameter of Pipe, I (inches) 2.88

Test Location SE corner of site Outside Diameter of Pipe, O (inches) 3.13

Personnel Catherine Nelson

Presoak Date 8/28/2020

Test Date 8/30/2020 Factor of Safety (FOS), F 3

Interval No.

Time 

Interval, ∆t 

(min)

Initial Depth 

to Water, D0 

(inches)

Final Depth 

to Water, Df 

(inches)

Elapsed 

Time (min)

Initial Height 

of Water, H0 

(inches)

Final Height 

of Water, Hf 

(inches)

Change in 

Height of 

Water, ∆H 

(inches)

Average 

Head 

Height, Havg

(inches)

Infiltration 

Rate, It 

(inches/hr)

Infiltration 

Rate with 

FOS, If 

(inches/hr)

0 0

1 25.00 36.00 41.04 25.00 18.00 12.96 5.04 15.48 1.38 0.46

2 25.00 36.00 41.04 50.00 18.00 12.96 5.04 15.48 1.38 0.46

3 30.00 36.00 40.92 80.00 18.00 13.08 4.92 15.54 1.12 0.37

4 30.00 36.00 40.92 110.00 18.00 13.08 4.92 15.54 1.12 0.37

5 30.00 36.00 40.92 140.00 18.00 13.08 4.92 15.54 1.12 0.37

6 30.00 36.00 40.92 170.00 18.00 13.08 4.92 15.54 1.12 0.37

7 30.00 36.00 40.56 200.00 18.00 13.44 4.56 15.72 1.03 0.34

8 30.00 36.00 40.56 230.00 18.00 13.44 4.56 15.72 1.03 0.34

9 30.00 36.00 40.56 260.00 18.00 13.44 4.56 15.72 1.03 0.34

10 30.00 36.00 40.56 290.00 18.00 13.44 4.56 15.72 1.03 0.34

11 30.00 36.00 40.56 320.00 18.00 13.44 4.56 15.72 1.03 0.34

12 30.00 36.00 40.56 350.00 18.00 13.44 4.56 15.72 1.03 0.34

Recommended Design Infiltration Rate (inches/hr) 0.34

H0 = DT - D0

Hf = DT - Df

∆H = H0 - Hf

Havg = (H0 + Hf) / 2

It = (∆H * (60 * r)) / (∆t * (r + (2 * Havg))

Plate No.

1

Infiltration calculations are based on the Porchet Inverse Borehole Method presented in Riverside County BMP Design Handbook, Appendix A, Infiltration Testing 

(Riverside County, 2011) 

I 
I I 



Infiltration Rate versus Time, PT-03

Project Name All-ERA 44-unit Development

Project Number 20-81-168-01

Test Number PT-03

Test Location SE corner of site

Personnel Catherine Nelson

Presoak Date 8/28/2020

Test Date 8/30/2020

Plate No.
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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 

 



WQMP Project Report

County of Riverside Stormwater Program

Santa Ana River Watershed Geodatabase

Thursday, April 30, 2020

Note: The information provided in this report and on the Stormwater Geodatabase for the County of 
Riverside Stormwater Program is intended to provide basic guidance in the preparation of the 
applicantï¿½s Water Quality Management Plan (WQMP) and should not be relied upon without 
independent verification.

Project Site Parcel Number(s): 183030014
Latitude/Longitude: 34.0052, -117.448
Thomas Brothers Page:
Project Site Acreage: 6.34
Watershed(s): SANTA ANA
This Project Site Resides in the 
following Hydrologic Unit(s) 
(HUC):

HUC Name - HUC Number
East Etiwanda Creek-Santa Ana River - 
180702030804

The HUCs Contribute stormwater 
to the following 303d listed water 
bodies and TMDLs which may 
include drainage from your 
proposed Project Site:

WBID Name - WBID Number
Santa Ana River, Reach 3 - 
CAR8012100019990211140353

These 303d listed Water bodies 
and TMDLs have the following 
Pollutants of Concern (POC):

Bacterial Indicators - Pathogens
Metals/Metalloids - Copper, Lead 

Is the Site subject to 
Hydromodification: Yes

Limitations on Infiltration: Project Site Onsite Soils Group(s) - C
Known Groundwater Contamination Plumes within 
1000' - No
Adjacent Water Supply Wells(s) - No information 
available please contact your local water agency for 
more information. Your local contact agency is 
JURUPA C.S.D.. Your local wholesaler contact agency 
is METROPOLITAN WATER DISTRICT. 

Environmentally Sensitive Areas 
within 200'(Fish and Wildlife 
Habitat/Species):

None

Environmentally Sensitive Areas 
within 200'(CVMSHCP): None

Environmentally Sensitive Areas 
within 200'(WRMSHCP):

Burrowing Owl Survey Required Area,Narrow Endemic 
Plants Survey Req. - Area 7

Page 1 of 2Riverside County - SWCT Report

4/30/2020http://rcstormwatertool.org/PermitTracker/report.asp?septic=&SECAREA=&PNUM=183...

■ 



Groundwater elevation from Mean 
Sea Level:

775

85th Percentile Design Storm 
Depth (in): 0.715

Groundwater Basin: Chino-East
MSHCP/CVMSHCP Criteria Cell
(s): No Data 

Retention Ordinance Information: No Data 
Studies and Reports Related to 
Project Site:

IBI Scores - Southern Cal
bulletin118_4-sc
water_fact_3_7.11
8039-SAR-Hydromodification
final UWMP 051011
JCSD Master Water Plan 2005
Comprehensive Bacteria Reduction Plan
Jurupa-PyriteMPD
34th Annual Report Chino Basin Watermaster
2012 Annual Report of Santa Ana River

Page 2 of 2Riverside County - SWCT Report

4/30/2020http://rcstormwatertool.org/PermitTracker/report.asp?septic=&SECAREA=&PNUM=183...



Date

D85= 0.72 inches

DMA 

Type/ID

DMA Area 

(square feet)

Post-Project Surface 

Type

Effective 

Imperivous 

Fraction, If

DMA 

Runoff 

Factor

DMA Areas x 

Runoff Factor

Design 

Storm 

Depth (in) 

Design Capture 

Volume, VBMP 

(cubic feet)

Proposed 

Volume on 

Plans (cubic 

feet)

A 155723
Ornamental 

Landscaping 
0.1 0.11 17200.9

B 60430 Roofs 1 0.89 53903.6

C 21816 Concrete or Asphalt 1 0.89 19459.9

D 50312 Concrete or Asphalt 1 0.89 44878.3

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

288281 135442.7 0.72 8070.1 8070.11

Notes: 

Total

Drainage Management Area Tabulation

Insert additional rows if needed to accommodate all DMAs draining to the BMP

BMP Identification

BMP NAME / ID 1 / Underground Infiltration System

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, 

from the Isohyetal Map in Handbook Appendix E

Designed by ATS Case No

Company Project Number/Name 155-238.006 TM38151 Camino Real Jurupa Valley

Santa Ana Watershed - BMP Design Volume, VBMP

(Rev. 10-2011)
   Legend:

Required Entries    

Calculated Cells     

(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook ) 

Company Name Encompass Associates, Inc. 4/12/2021

l 
-



Date: 4/12/2021

Project Name: TM38151

City / County: Jurupa Valley/Riverside Co.

State: CA

Designed By: ATS

Company: Encompass Associates, Inc.

=Adjustable Input Cells Telephone: 909-684-0093

Out-to-out length (ft): 108.0 Backfill Porosity (%): 40%  System Diameter (in): 96

Out-to-out width (ft): 8.0 Depth Above Pipe (in): 12.0 Pipe Spacing (in): 36

Number of Manifolds (ea): 0.0 Depth Below Pipe (in): 12.0 Incremental Analysis (in): 12

Number of Barrels (ea): 1.0 Width At Ends (ft): 1.5 System Invert (Elevation): 0

Width At Sides (ft): 1.5

Depth (ft) Elevation (ft)
Incremental 

Storage (cf)

Cumulative 

Storage (cf)

Incremental 

Storage (cf)

Cumulative 

Storage (cf)

Incremental 

Storage (cf)

Cumulative 

Storage (cf)

Percent Open 

Storage (%)

Ave. Surface 

Area (sf)

0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0% 488.4

1.00 1.00 0.0 0.0 488.4 488.4 488.4 488.4 0.0% 488.4

2.00 2.00 391.7 391.7 331.7 820.1 723.4 1,211.8 32.3% 831.3

3.00 3.00 669.7 1,061.3 220.5 1,040.7 890.2 2,102.0 50.5% 937.3

4.00 4.00 798.1 1,859.4 169.2 1,209.8 967.3 3,069.3 60.6% 990.3

5.00 5.00 854.9 2,714.3 146.4 1,356.3 1,001.3 4,070.6 66.7% 1,006.8

6.00 6.00 854.9 3,569.2 146.4 1,502.7 1,001.3 5,071.9 70.4% 990.3

7.00 7.00 798.1 4,367.4 169.2 1,671.9 967.3 6,039.2 72.3% 937.3

8.00 8.00 669.7 5,037.0 220.5 1,892.4 890.2 6,929.4 72.7% 831.3

9.00 9.00 391.7 5,428.7 331.7 2,224.1 723.4 7,652.8 70.9% 488.4

10.00 10.00 0.0 5,428.7 488.4 2,712.5 488.4 8,141.2 66.7% 488.4

Contech Engineered Solutions, LLC is pleased to offer the following estimate of storage volume for the above named project.  The results are submitted as 

an estimate only, without liability on the part of Contech Engineered Solutions, LLC for accuracy or suitability to any particular applicaton and are subject to 

verification of the Engineer of Record.  This tool is only applicable for rectangular shaped systems.

CMP: Underground Detention System

Storage Volume Estimation

Summary of Inputs
Pipe & Analysis InformationSystem Information Backfill Information

Pipe Stone Total SystemSystem

Storage Volume Estimation

Miscellaneous

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

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

ci 1~NTECH® 
ENGINEERED SOLUTIONS 
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Appendix 7:  Hydromodification 

Supporting Detail Relating to Hydrologic Conditions of Concern 
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Appendix 8:  Source Control 
Pollutant Sources/Source Control Checklist 
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Appendix 9:  O&M 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 
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Appendix 10:  Educational Materials 

BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information 



Efficient Irrigation SD-12 
Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

Minimize lmpeNious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

Description 

Contain Pollutants 

Collect and Convey 

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

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

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

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

■ Employ rain-triggered shutoff devices to prevent irrigation after precipitation. 

■ Design irrigation systems to each landscape area's specific water requirements. 

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

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

l '~ H IK'.1,\ 'I, '1<"-'W .A. l t-H ,, 
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SD-12 Efficient Irrigation 

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

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

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

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

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

Choosing plants that minimize or eliminate the use offertilizer or pesticides to sustain 
growth 

■ Employ other comparable, equally effective methods to reduce irrigation water mnoff. 

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

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

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

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

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

Description 

Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

0 Minimize lmpeivious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

Contain Pollutants 

Collect and Convey 

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

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

Suitable Applications 
Appropriate applications include residentia~ commercial and industrial areas planned for 
development or redevelopment. 

Design Considerations 
Design requirements for site design and landscapes planning 
should conform to applicable standards and specifications of 
agencies with jurisdiction and be consistent with applicable 
General Plan and Local Area Plan policies. 
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SD-10 Site Design & Landscape Planning 

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

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

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

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

Conserve Natural Areas during Landscape Planning 

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

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

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

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

■ Promote natural vegetation by using par king lot islands and other landscaped areas. 

■ Preserve riparian areas and wetlands. 

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit 

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

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

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

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

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

■ Avoid disturbing steep or unstable slopes. 

■ Avoid disturbing natural channels. 

■ Stabilize disturbed slopes as quickly as possible. 

■ Vegetate slopes with native or drought tolerant vegetation. 

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

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

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

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

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

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

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

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

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

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

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

Ventura Countywide Technical Guidance Manual for Storm water Quality Control Measures, 
July 2002. 
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Trash Storage Areas 

Description 
Trash storage areas are areas where a trash receptacle (s) are 
located for use as a repository for solid wastes. Stormwater 
runoff from areas where trash is stored or disposed of can be 
polluted. In addition, loose trash and debris can be easily 
transported by water or wind into nearby storm drain inlets, 
channels, and/ or creeks. Waste handling operations that may be 
sources of stormwater pollution include dumpsters, litter contra~ 
and waste piles. 

Approach 
This fact sheet contains details on the specific measures required 
to prevent or reduce pollutants in stormwater runoff associated 
with trash storage and handling. Preventative measures 
including enclosures, containment structures, and impervious 
pavements to mitigate spills, should be used to reduce the 
likelihood of contamination. 

Suitable Applications 

SD-32 
Design Objectives 

Maximize Infiltration 

Provide Retention 

Slow Runoff 

Minimize lmpeivious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

0 Contain Pollutants 

Collect and Convey 

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

Design Considerations 
Design requirements for waste handling areas are governed by Building and Fire Codes, and by 
current local agency ordinances and zoning requirements. The design criteria described in this 
fact sheet are meant to enhance and be consistent with these code and ordinance requirements. 
Hazardous waste should be handled in accordance with legal requirements established in Title 
22, California Code of Regulation. 

Wastes from commercial and industrial sites are typically hauled by either public or commercial 
carriers that may have design or access requirements for waste storage areas. The design 
criteria in this fact sheet are recommendations and are not intended to be in conflict with 
requirements established by the waste hauler. The waste hauler should be contacted prior to the 
design of your site trash collection areas. Conflicts or issues should be discussed with the local 
agency. 

Designing New Installations 
Trash storage areas should be designed to consider the following structural or treatment control 
BMPs: 

■ Design trash container areas so that drainage from adjoining 
roofs and pavement is diverted around the area(s) to avoid 
run-on. This might include henning or grading the waste 
handling area to prevent run-on of stormwater. 

■ Make sure trash container areas are screened or walled to 
prevent off-site transport of trash. 
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SD-32 Trash Storage Areas 

■ Use lined bins or dumpsters to reduce leaking of liquid waste. 

■ Provide roofs, awnings, or attached lids on all trash containers to minimize direct 
precipitation and prevent rainfall from entering containers. 

■ Pave trash storage areas with an impervious surface to mitigate spills. 

■ Do not locate storm drains in immediate vicinity of the trash storage mea. 

■ Post signs on all dumpsters informing users that hazardous materials are not to be disposed 
of therein. 

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

Additional Information 
Maintenance Considerations 
The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs) 
must be maintained by the owner/ operator. Maintenance agreements between the local agency 
and the owner/ operator may be required. Some agencies will require maintenance deed 
restrictions to be recorded of the property title. Ifrequired by the local agency, maintenance 
agreements or deed restrictions must be executed by the owner/operator before improvement 
plans me approved. 

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

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

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 
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TIP #1 The average homeowner uses twice 
the amount of water needed to keep plants 
healthy. Use the watering calculator and index 
at bewaterwise.com to know exactly how much 
water your plants need. 

TIP #2 Check your sprinkler system for leaks, 
overspray and broken sprinkler heads. Update 
with drip or other more water-efficient 
sprinklers where appropriate. 

TIP #3 This fall, plant a portion of your 
garden with beautiful native and California 
Friendly plants. Browse the plant database at 
bewaterwise.com to find just the right look for 
your outdoor spaces. 

Tl P #4 Reduce the amount of water-thirsty 
grass. Keep only what you need and replace the 
rest with less-thirsty plants or permeable 
paving. 

TIP #5 For the grass you keep, set your 
lawnmower blade higher. 

TIP #6 Adjust your sprinkler timer downward 
in September. Plants need less water when days 
are shorter. 

TIP #7 Use a broom instead of the hose for 
cleaning sidewalks and patios. 

TIP #8 Mulch! A layer of bark, gravel, compost, 
sawdust or low-growing groundcover evens out 
soil temperature and allows better water 
retention. 

TIP #9 Check the list of invasive plants that 
hurt our environment at caleppc.org and 
remove any from your garden. 

TIP #10 Share these tips with your gardener, 
neighbors and friends. Water conservation 
should be a part of every Southern Californian's 
lifestyle, but that doesn't mean we can't have 
lush and beautiful outdoor spaces. 

bevvatervvise.con1 



StormWater PollutionStormWater Pollution

GUIDELINES

Do you know . . . where the water should go?Do you know . . . where the water should go?

Sidewalk, plaza or parking lot cleaning

Vehicle washing or detailing

Building exterior cleaning

Waterproofing

Equipment cleaning or degreasing

For Information:

The Cities and County of Riverside
StormWater/CleanWater Protection Program

The Cities and County of Riverside
StormWater/CleanWater Protection Program

for disposal of washwater
from:

What you should know for...What you should know for...

Non-stormwater discharges such as
washwater generated from outdoor
cleaning projects often transport harmful
pollutants into storm drains and our local
waterways. Polluted runoff contaminates
local waterways and poses a threat to
groundwater resources.

Soaps, degreasers, automotive fluids, litter, and a host
of other materials washed off buildings, sidewalks,
plazas, parking areas, vehicles, and equipment can all
pollute our waterways.

Unlike sanitary sewers, storm drains are not
connected to a treatment plant - they flow directly
to our local streams, rivers and lakes.

Riverside County has two drainage systems - sanitary
sewers and storm drains. The storm drain system is
designed to prevent flooding by carrying excess
rainwater away from streets. . . it’s designed to be a
waste disposal system. Since the storm drain system
does not provide for water treatment, it often serves
the unintended function of transporting pollutants
directly to our waterways.

not

PLEASE NOTE: The discharge of pollutants into the street, gutters, storm drain system, or waterways -
without a Regional Water Quality Control Board permit or waiver - is by local ordinances
and state and federal law.

strictly prohibited

Since preventing pollution is much easier, and less costly than cleaning up “after the fact,” the
Cities and County of Riverside StormWater/CleanWater Protection Program informs residents and
businesses of pollution prevention activities such as those described in this pamphlet.

The Cities and County of Riverside have adopted ordinances for stormwater management and
discharge control. In accordance with state and federal law, these local stormwater ordinances

the discharge of wastes into the storm drain system or local surface waters. This includes
non-stormwater discharges containing oil, grease, detergents, degreasers, trash, or other waste
materials.

prohibit

StormWater

CleanWater
PROTECTION PROGRAM

SPILL RESPONSE AGENCY:

HAZARDOUS WASTE DISPOSAL:
TO REPORT ILLEGAL DUMPING OR A CLOGGED

STORM DRAIN:

HAZ-MAT: (909) 358-5055
(909) 358-5055

1-800-506-2555

Riverside County gratefully acknowledges the BayArea
Stormwater Management Agencies Association and
the Cleaning Equipment Trade Association for
information provided in this brochure.

LOCAL SEWERING AGENCIES

IN RIVERSIDE COUNTY:
City of Beaumont (909) 769-8520
Belair Homeowners Association (909) 277-1414
City of Banning (909) 922-3130
City of Blythe (760) 922-6161
City of Coachella (760) 391-5008
Coachella Valley Water District (760) 398-2651
City of Corona (909) 736-2259
Desert Center, CSA #51 (760) 227-3203
Eastern Municipal Water District (909) 928-3777
Elsinore Valley MWD (909) 674-3146
Farm Mutual Water Company (909) 244-4198
Idyllwild Water District (909) 659-2143
Jurupa Community Services Dist. (909) 685-7434
Lake Hemet MWD (909) 658-3241
Lee Lake Water District (909) 277-1414
March Air Force Base (909) 656-7000
Mission Springs Water District (760) 329-6448
City of Palm Springs (760) 323-8242
Rancho Caballero (909) 780-9272
Rancho California Water Dist. (909) 676-4101
Ripley, CSA #62 (760) 922-4909
Rubidoux Community Services Dist. (909) 684-7580
City of Riverside (909) 782-5341
Silent Valley Club, Inc (909) 849-4501
Valley Sanitary District (760) 347-2356
Western Municipal Water District (909) 780-4170

OUTDOOR CLEANING
ACTIVITIES

NON-STORMWATER DISCHARGES



Regarding CleaningAgents:

If you must use soap, use biodegradable/phosphate free cleaners. Avoid use

of petroleum based cleaning products. Although the use of nontoxic cleaning

products is strongly encouraged, understand that these products can still

degrade water quality and, therefore, the discharge of these products into

the street, gutters, storm drain

system, or waterways is prohibited

by local ordinances and the State

Water Code.

do

H e l p P r o t e c t O u r W a t e r w a y s !H e l p P r o t e c t O u r W a t e r w a y s !
Use These Guidelines For Outdoor Cleaning Activities and Washwater Disposal

DO . . . Dispose of of
onto landscaped or unpaved

surfaces provided you have the owner’s permission and the discharge will
not cause flooding or nuisance problems, or flow into a storm drain.

small amounts washwater from cleaning
building exteriors, sidewalks, or plazas

DO . . . Check with your local sewering agency’s policies and
requirements concerning waste water disposal.

may be acceptable for disposal to the sewer
system. See the list on the back of this flyer for phone numbers of the
sewering agencies in your area.

Water from many
outdoor cleaning activities

DO NOT . . .

DO NOT . . .

Discharge of these types of washwater
onto landscaped areas or soil where water may run to a street or storm
drain. Wastewater from exterior cleaning may be pumped to a sewer line
with specific permission from the local sewering agency.

Pour or toxic materials into the
storm drain or sewer system . . . properly dispose of it instead. When in
doubt, contact the local sewering agency! The agency will tell you what
types of liquid wastes can be accepted.

large amounts

hazardous wastes

OTHER TIPS TO HELP

PROTECT OUR WATER . . .

SCREENING WASH WATER

DRAIN INLET PROTECTION/
CONTAINING & COLLECTING

WASH WATER

EQUIPMENT AND SUPPLIES

�

�

�

A thorough dry cleanup before washing (without
soap) surfaces such as building exteriors and decks
without loose paint, sidewalks, or plaza areas,

if any
debris (solids) could enter storm drains or remain in
the gutter or street after cleaning, washwater should
first pass through a “20 mesh” or finer screen to catch
the solid material, which should then be disposed of
in the trash.

Sand bags can be used to create a barrier around
storm drain inlets.

Special materials such as absorbents, storm drain
plugs and seals, small sump pumps, and vacuum
booms are available from many vendors. For more
information check catalogs such as New Pig (800-
468-4647), Lab Safety Supply (800-356-0783), C&H
(800-558-9966), and W.W. Grainger (800-994-9174);
or call the Cleaning Equipment Trade Association
(800-441-0111) or the Power Washers of North
America (800-393-PWNA).

should
be sufficient to protect storm drains. However,

Plugs or rubber mats can be used to temporarily
seal storm drain openings.
You can also use vacuum booms, containment
pads, or temporary berms to keep wash water
away from the street, gutter, or storm drain.

Note: When cleaning surfaces with a high pressure washer or steam
cleaning methods, additional precautions should be taken to prevent the
discharge of pollutants into the storm drain system. These two methods of
surface cleaning, as compared to the use of a low pressure hose, can
remove additional materials that can contaminate local waterways.

DO . . . Understand that
may be discharged to a street or storm drain.

may
go into a street or storm drain if of the following conditions are met:

water (without soap) used to remove dust
from clean vehicles
Washwater from sidewalk, plaza, and building surface cleaning

ALL

1) The surface being washed is free of residual oil stains, debris and
similar pollutants by using dry cleanup methods (sweeping, and
cleaning any oil or chemical spills with rags or other absorbent materials
before using water).

2) Washing is done with water only - no soap or other cleaning materials.
3) You have not used the water to remove paint from surfaces during

cleaning.

DO NOT . . . Dispose of water containing
into a storm drain or water body. This is a direct violation of

state and/or local regulations. Because
normally contains metallic brake pad dust, oil

and other automotive fluids, it should never be discharged to a street, gutter,
or storm drain.

soap or any other type of
cleaning agent

wastewater from cleaning
parking areas or roadways

DO . . . Understand that should divert

washwater to landscaped or dirt areas. Note: Be aware that soapy

washwater may adversely affect landscaping; consult with the property

owner. Residual washwater may remain on paved surfaces to evaporate;

sweep up any remaining residue. If there is sufficient water volume to reach

the storm drain, collect the runoff and obtain permission to pump it into the

sanitary sewer. Follow local sewering agency’s requirements for disposal.

mobile auto detailers

DO NOT . . . Dispose of left over cleaning agents into the gutter,

storm drain or sanitary sewer.



Riverside County has two drainage systems - sanitary sewers and storm drains. The storm
drain system is designed to help prevent flooding by carrying excess rainwater away from
streets. Since the storm drain system does not provide for water treatment, it also serves the

function of transporting pollutants directly to our waterways.

Rain and water runoff from automotive shops and
businesses can carry pollutant material into storm
drains. Examples of pollutants include oil and grease
from cars, copper and asbestos from worn brake
linings, zinc from tires, and toxics from spilled fluids.

Since preventing pollution is much easier, and less costly, than cleaning up “after the fact,” the Cities
and County of Riverside StormWater/CleanWater Protection Program informs residents and
businesses on pollution prevention activities such as the Best Management Practices (BMPs)
described in this pamphlet.

The Cities and County of Riverside have adopted ordinances for stormwater management and
discharge control. In accordance with state and federal law, these local stormwater ordinances

the discharge of wastes into the storm drain system or local surface waters. This includes
discharges containing oil, antifreeze, gasoline and other waste materials.

A common stormwater pollution problem associated with
automotive shops and businesses is the hosing down of service bays, parking and
other areas. Often, this activity flushes pollutants into the storm drain system. The
discharges of pollutants is by local ordinances and state and
federal regulations.

unintended

prohibit

strictly prohibited

Unlike sanitary sewers, storm drains
are not connected to a treatment
plant - they flow directly to our
local streams, rivers and lakes.

Stormwater pollution causes as much as 60% of our
water pollution problem. It jeopardizes the quality of
our waterways and poses a threat to groundwater
resources if pollutants percolate through soil.

PLEASE NOTE:

The Cities and County of Riverside
StormWater/CleanWater Protection Program

The Cities and County of Riverside
StormWater/CleanWater Protection Program

What you should know for...

StormWater PollutionStormWater Pollution

Best Management
Practices (BMPS)
for:

StormWater Pollution . . . What You Should KnowStormWater Pollution . . . What You Should Know

Auto Body Shops

Auto Repair Shops

Car Dealerships

Gas Stations

Fleet Service Operations

AUTOMOTIVE
MAINTENANCE
& CAR CARE

For information on “closed-loop” suppliers
and recycling/disposal vendors, contact:

County of Riverside
Health Services Agency

Department of Environmental Health
at (909) 358-5055.

To order additional brochures or to obtain information
on other pollution prevention activities,

call: (909) 955-1111.

Riverside County gratefully acknowledges the Santa Clara
Valley Nonpoint Source Pollution Control Program and the City
of Los Angeles Stormwater Management Division for
information provided in this brochure.

SPILL RESPONSE AGENCY:

RECYCLING AND HAZARDOUS WASTE

DISPOSAL:

TO REPORT ILLEGAL DUMPING OR A

CLOGGED STORM DRAIN:

HAZ-MAT: (909) 358-5055
AFTER 5:00 P.M.: (909) 358-5245 OR 911

(909) 358-5055

1-800-506-2555

The Cities and County of Riverside
StormWater/CleanWater Protection Program

1-800-506-2555

StormWater

CleanWater
PROTECTION PROGRAM

For Information:For Information:



Keep your shop in tune. Follow these Practices to help prevent stormwater pollution . . .Keep your shop in tune. Follow these Practices to help prevent stormwater pollution . . .

1. Changing Automotive Fluids

2. Working on Transmissions, Engines,
and Miscellaneous Repairs

3. Preventing Leaks and Spills

4. Cleaning up Spills

�

�

�

�

�

�

�

�

�

�

Designate an area away from storm or
sanitary drains to change automotive fluids.

as a hazardous waste.

flushing fluid that
can be recycled,
and add it to the
waste antifreeze.

Place large pans or an inflatable portable
berm under wrecked cars.
Drain all fluids from wrecked vehicles or
“parts” cars you keep on site.

Collect, separate, and recycle motor oil,
antifreeze, transmission fluid, and gear oil.
Drain brake fluid and other non-recyclables
into a proper container and handle

Use a radiator

Keep a drip pan or a wide low-rimmed
container under vehicles to catch fluids
whenever you unclip hoses, unscrew filters, or
change parts, to contain unexpected leaks.

Avoid spills by emptying and wiping drip pans
when you move them to another vehicle or
when they are half-full.
Routinely check equipment to wipe up spills
and repair leaks.

Clean up smal l sp i l ls
immediately using shop
rags.
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5. Identify and Control Wastewater
Discharges

6. Fueling Vehicles

7. Removing and Storing Batteries

�

Store batteries indoors, on an open rack.
Return used batteries to a battery vendor.
Contain cracked batteries to prevent
hazardous spills.

Keep dry absorbent materials and/or a
wet/dry vacuum cleaner on hand for mid-sized
spills.
Contain large spills immediately; block or shut
off floor and parking lot drains and notify the
authorities.
Train employees to be familiar with hazardous
spill response plans and emergency
procedures.

Ensure that shop sinks and floor drains are
connected to the sanitary sewer. Check with
the local sewer authority regarding permitting
or other requirements.
Post signs to prevent disposal of liquid wastes
into sanitary drains.

Clean-up minor spills, with a
dry absorbent, rather than
allowing them to evaporate.
Dispose of the absorbent as
a dry hazardous waste.
Use a damp cloth and a
damp mop to keep the area
clean rather than a hose or a
wet mop.

8. Cleaning Parts

9. Metal Grinding and Finishing

10. Storing and Disposing of Waste

11. Selecting and Controlling Inventory

�

�

�

�

�

�
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�

�

Clean parts in a self-
contained unit, solvent sink,
or parts washer to prevent
solvents and grease from
entering a sewer or storm
drain connection.

Store recyclable and non-recyclable waste
separately.
Place liquid waste (hazardous or otherwise)
within a bermed or secondary containment
area.
Cover outdoor storage areas to prevent
contact with rain water.

Purchase recyclable or non-toxic materials.
Select “closed-loop” suppliers and purchase
supplies in bulk.

Catch metal filings in an enclosed unit or on a
tarpaulin.
Sweep filing area to prevent washing metals
into floor drains.

Collect used parts for delivery to a scrap metal
dealer.

12. Outdoor Parking and Auto
Maintenance

13. Washing Vehicles, Cleaning Engines,
and Other Steam Cleaning

14. Cleaning Work Areas
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Please remember:

Treat outdoor areas as an extension of your
service bays or avoid using altogether.
Sweep-up trash and dirt from outdoor parking
and maintenance areas. Do not hose down
areas. All non-storm water discharges are
prohibited.
Drain work areas to a sanitary drain rather
than a storm drain. Contact the local sewer
authority to determine if pretreatment is
required.

For occasional car exterior cleaning, minimize
the water used and divert runoff to landscaped
areas, keeping it out of the storm drain.
Wash vehicles with biodegradable,
phosphate-free detergent.

Sweep or vacuum the shop floor frequently.

Do not pour mop water into the parking lot,
street, gutter or storm drain.
Use non-toxic cleaning products whenever
possible.

Make sure no wastewater from engine or parts
cleaning or steam cleaning is discharged
where it may flow to a street, gutter, or storm
drain.

Damp mop work areas - do hose down
work areas into the street or gutter.

not

ONLY RAIN IN THE DRAIN

NO DUMPING
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Riverside County Stormwater 
Members 

Flood Control District City of Lake Elsinore 
(Lead Agency) (951) 674-3124 
(951) 955-1250 

City of La Quinta 
County of Riverside (760) 777-7000 
(951) 955-1000 

City of Menifee 
City of Banning (951) 672-6777 
(951) 922-3130 

City of Moreno Valley 
City of Beaumont (951) 413-3120 
(951) 769-8520 

City of Murrieta 
City of Calimesa (951) 304-2489 
(909) 795-9801 

City of Norco 
City of Canyon Lake (95 I) 735-3900 
(951) 244-2955 

City of Palm Desert 
Cathedral City (760) 346-0611 
(760) 770-0349 

City of Palm Springs 
City of Coachella (760) 323-8253 
(760) 398-3502 

City of Perris 
City of Corona (951) 943-6100 
(951) 736-2248 

City of Rancho Mirage 
City of Desert Hot Springs (760) 324-45 11 
(760) 329-6411 

City of Riverside 
City of Hemet (951) 926-5311 
(951) 765-2300 

City of Temecula 
City of Indian Wells (951) 694-6444 
(760) 346-2489 

City of Wildomar 
City of San Jacinto (951) 677-7751 
(951) 487-7330 

Coachella Valley Water 
City of Indio District 
(760) 391-4000 (760) 398-2651 

The Riverside County "Only Rain Down the Storm Drain" Pollurion 
Prevention Program grncefully acknowledges San Bernardino County's 

Smrmwater Program for their contribution co this brochure. 
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