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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 Ascendant Development 
Group by HP Engineering, Inc. for the 36-Apartment Complex project. 

This WQMP is intended to comply with the requirements of Riverside County for Ordinance No. 754.2 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 Riverside County Water Quality Ordinance (Municipal Code 
Section 13.12.01). 

"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 

Keith Tolliver Owner______________________________ 
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 

Henry C. Poquiz         Project Engineer 
Preparer’s Printed Name Preparer’s Title/Position 

Preparer’s Licensure:   
RCE 37037, Exp. 6/30/24 

9/10/23
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Section A: Project and Site Information 
PROJECT INFORMATION 
Type of Project: Multiple Residential 
Planning Area: A-1-5, R-3 
Community Name: Hemet, Unincorporated area of Riverside County 
Development Name: 36-Apartment Complex 
PROJECT LOCATION 
Latitude & Longitude (DMS): Lat: = 33.745345, Long: = -116.944471 
Project Watershed and Sub-Watershed: Santa Ana Watershed 
Gross Acres: 105,650 SF 
APN(s): 438-220-002 

Map Book and Page No.: MB 1/14 

PROJECT CHARACTERISTICS 
Proposed or Potential Land Use(s) Apartment 
Proposed or Potential SIC Code(s) 5521 
Area of Impervious Project Footprint (SF) 64,770 SF 
Total Area of proposed Impervious Surfaces within the Project Footprint (SF)/or Replacement 64,770 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) 3,220 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) A 
What is the Water Quality Design Storm Depth for the project? 0.70 

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

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

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

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

Table A.1 Identification of Receiving Waters

Receiving 
Waters EPA Approved 303(d) List Impairments Designated  

Beneficial Uses 

Proximity to 
RARE 
Beneficial Use 

San Jacinto River – 
Reach 1 
(4-0021)802.32 & 
802.31 

None Intermittent Beneficial Uses, AGR, 
GWR, REC1, REC2, WARM, WILD 

Not Classified as 
RARE 

Canyon Lake 802.11 
& 802.12 

Nutrients, Pathogens 
MUN, AGR, REC1, REC2, WARM, WILD 

Not Classified as 
RARE – 28 miles 

Lake Elsinore, 
802.31 

Nutrients, Organic Enrichment/Low Dissolved 
Oxygen, Sediment Toxicity, Unknown Toxicity MUN, REC1, REC2, WARM, WILD Not Classified as 

RARE – 35 miles 

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

Agency Permit Required 

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

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

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

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

Statewide Construction General Permit Coverage  Y  N 

Statewide Industrial General Permit Coverage  Y  N 

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

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

If yes is answered to any of the questions above, the Co-Permittee may require proof of 
approval/coverage from those agencies as applicable including documentation of any associated 
requirements that may affect this Project-Specific WQMP. 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

~ □ 

□ ~ 

□ ~ 

□ ~ 
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Section B: Optimize Site Utilization (LID Principles) 
Review of the information collected in Section ‘A’ will aid in identifying the principal constraints on site 
design and selection of LID BMPs as well as opportunities to reduce imperviousness and incorporate LID 
Principles into the site and landscape design.  For example, constraints might include impermeable soils, 
high groundwater, groundwater pollution or contaminated soils, steep slopes, geotechnical instability, 
high-intensity land use, heavy pedestrian or vehicular traffic, utility locations or safety concerns. 
Opportunities might include existing natural areas, low areas, oddly configured or otherwise unbuildable 
parcels, easements and landscape amenities including open space and buffers (which can double as 
locations for bioretention BMPs), and differences in elevation (which can provide hydraulic head). 
Prepare a brief narrative for each of the site optimization strategies described below.  This narrative will 
help you as you proceed with your LID design and explain your design decisions to others.  

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

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

Site Optimization 

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

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

Yes, existing drainage pattern will remain the same which generally drains from east to west. 

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

Yes, there are three fruit trees onsite and will be removed, they will be replaced with landscaping trees per 
landscaping plan. The rest of the site is covered with weeds. Proposed open areas are to be landscaped. 

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

Yes, by utilization of underground chambers and landscaping of open areas.. 

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

Yes, it meets the County’s requirement of green area ratio. 



- 9 - 

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

Yes, runoff from impervious areas drain into the landscaping area. 
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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 Landscaping 34,280 A 
C AC/PCC Paving 47,122 D 
D Building 17,648 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) 

A 34,280 Drought Tolerant Vegetation Drip Irrigation 

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

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

DMA 

Name/ ID 
Post-project 
surface type 

Area 
(square 
feet) 

Storm 

Depth 
(inches) DMA Name / 

ID 

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

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

[𝐷] = [𝐵] +
[𝐵] ∙ [𝐶]

[𝐴]
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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] 

                               

                    

  .            

              

 

Table C.5 Type ‘D’, Areas Draining to BMPs 
DMA Name or ID BMP Name or ID 

             C Underground Chamber 
             D Underground Chamber 
               
  
  
  
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. 

While the infiltration rates have tested below 1.6 inches per hour, we are handling the water quality volume entirely 
with self-retaining areas and areas draining to self retaining areas at a low impervious to pervious ratios (less than 
2:1 – see Santa Ana Guidance Document page 51). 
 

□ ~ 

□ 
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D.2 Harvest and Use Assessment 
Please check what applies: 

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

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

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

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

 

Irrigation Use Feasibility 

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

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

 Total Area of Irrigated Landscape:  N/A 

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

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:  N/A 

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: 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 irrigated area that would be required.  

 Minimum required irrigated area: N/A 

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) 

N/A N/A 
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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: N/A 

 Project Type: Commercial 

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: N/A 

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: 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 toilet users that would be required.  

 Minimum number of toilet users: N/A 

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) 

N/A N/A 
 

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. 

 

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:  

 X 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 

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. 

Since there is no run-on and the Q is minimal, and the pervious concrete has more than enough infiltration 
and storage capacity, no other LID BMP is needed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

~ □ □ □ □ 
~ □ □ □ □ 
□ □ □ □ □ 
□ □ □ □ □ 
□ □ □ □ □ 
□ □ □ □ □ 
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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. 

 
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 

Bioretention Basin  
 [A]  [B] [C] [A] x [C] 
      

Design 
Storm 
Depth 
(in) 

Design Capture 
Volume, VBMP 
(cubic feet) 

Proposed 
Volume 
on Plans 
(cubic 
feet) 

C 47,122 AC/PCC 
Paving 

1.0 0.89 41,939 

D   17,648 
  

Building 1.0  0.89 15,707 

            
            

 
  

AT = 
Σ[A]  
64,770 

 
  

Σ= 
[D]57,646 

[E] 
0.70 
 
 
 
 
  

[F] =  
[D]x[E]

12
 

 
3,363 
 
 
  

[G] 
3,828 
  

[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: 

X 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. 
 

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 
    

  

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   
   
   
   
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 

N/A N/A N/A 

Volume (Cubic Feet) N/A N/A N/A 

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: 

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.
N/A

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

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.
The increased of flow due to the development is being mitigated by storing onsite. Storage volume
of the pervious paving is more than the increased flow.

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 

Lead, ChromiumCopper, 
Mercury and Zinc – Generated 
from vehicles on uncovered 
Parking Lot. 

Lead and Chromium are used for 
corrosion inhibitors in primer 
coatings and cooling tower 
systems. 

 

Regular Parking Lot sweeping 

SC-41, Bldg. & Grounds  maint. 

SC-43 Parking/Sto. area maint. 

SC-60 Housekeeping practices 

Schedule a Parking lot 
sweeping/vacuuming, and site 
maintenance every two weeks 
and/or before and after storm 
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Insecticides, herbicides and 
excess fertilizers – Minimal use, 
mainly Ants, Spiders when needed. 

Over-spraying/over-application of 
pesticides, herbicides, and 
fertilizers.  

SC-41, Bldg. & Grounds maint., 
SC-43, Parking Sto. Area maint. 

SC-60, Housekeeping practices. 

Schedule pesticides treatment to 
be applied only when necessary 
by a licensed applicator. Schedule 
for sweeping/vacuuming of 
parking lots and site 
maintenance. 

Toxic Organic Compound 

Accidental or illegal spills or leaks 
of hazardous materials, 
pesticides, herbicides, and 
fertilizers. 

SC-11 Spill Prevention Control, 

SC-41 Bldg. & Grounds Maint. 

SC-43 Parking/Storage area 
maintenance. 

SC-60 Good housekeeping pract. 

SC-73 Landscape maintenance 

Schedule a Parking lot 
sweeping/vacuuming, and site 
maintenance every two weeks 
and/or before and after storm. 

Sediments 

Sediments from Landscape areas 
during maintenance and 
irrigation erosion, and 
transported sediments that were 
brought into the site by vehicles. 

SC-41 Bldg. & Grounds Maint. 

SC-43 Parking/Storage area 
maintenance. 

SC-60 Good housekeeping 
practices 

SC-73 Landscape maintenance 

Schedule a Parking lot 
sweeping/vacuuming, and site 
maintenance every two weeks 
and/or before and after storm. 

Trash and Debris 

Loose trash, debris, can be easily 
transported by water or wind 
into nearby storm drain inlets, 
channels, and/or creeks 

SD-32  Tash Enclosures 

SC-41 Bldg. & Grounds Maint. 

SC-43 Parking/Storage area 
maintenance. 

SC-60 Good housekeeping pract. 

SC-73 Landscape maintenance 

SC-11 Spill Prev. Cntrl. 

Schedule a Parking lot 
sweeping/vacuuming, and site 
maintenance every two weeks 
and/or before and after storm. 

Oil and Grease 

Oil and Grease leaks from motor 
vehicles using the parking and/or 
the facility 

SC-11 Spill Prevention Control, 

SC-41 Bldg. & Grounds Maint. 

SC-43 Parking/Storage area 
maintenance. 

SC-60 Good housekeeping pract. 

Schedule a Parking lot 
sweeping/vacuuming, and site 
maintenance every two weeks 
and/or before and after storm. 

Oxygen Demanding Substances 

Biodegradable organic materials 
such as proteins, carbohydrates 
and fats. Compounds such as 
ammonia and hydrogen sulfide. 

SC-41 Bldg. & Grounds Maint. 

SC-43 Parking/Storage area 
maintenance. 

SC-60 Good housekeeping 
practices 

Schedule a Parking lot 
sweeping/vacuuming, and site 
maintenance every two weeks 
and/or before and after storm. 
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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) 

    B Underground 
Chamber 

    Preliminary WQMP Exhibit Plan 33.745341/-116.944670 

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: The property owner is responsible for long term maintenance of the WQMP 
stormwater facilities: 

Owner: Ascendant Development Group 

P.O. Box 2021 

San Jacinto, Ca. 92541 

(951) 833-1283 

The inspection, monitoring and record keeping is the responsibility of the 
owner. 

Owner: Ascendant Development Group 

P.O. Box 2021 

San Jacinto, Ca. 92541 

(951) 833-1283 
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Funding source for the operation and maintenance within the WQMP is the 
responsibility of the owner. 

Owner: Ascendant Development Group 

P.O. Box 2021 

San Jacinto, Ca. 92541 

(951) 833-1283 

The responsible party for each BMP and O & M is the owner. 

Owner: Ascendant Development Group 

P.O. Box 2021 

San Jacinto, Ca. 92541 

(951) 833-1283 

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 

(See Attached Preliminary WQMP Exhibit) 
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Appendix 2:  Construction Plans
Grading and Drainage Plans 

(Will be included in Final WQMP)
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Appendix 3:  Soils Information
Geotechnical Study and Other Infiltration Testing Data 

“SEE ATTACHED SOILS INFORMATION”
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Gene K. Luu, PE 53417 
Project Engineer 
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RODRIGUEZ CONSUL TING AND ENGINEERING 

Land Planning and Soil Engineering 
Project No. RCE-2235-01 

March 29, 2022 

TO: Ascendant Development Group 
PO Box 2021 
San Jacinto, CA 92581 

ATTENTION: Keith Tolliver 

SUBJECT: Soil Investigation and Liquefaction Evaluation Report, Proposed 36 Units. Two to 
Three-Story Apartment Complex. 25914 Columbia Street (APN 438-220-002). Hemet 
Area. Riverside County, California 

In accordance with your authorization, Rodriguez Consulting and Engineering has performed a 
preliminary soil investigation and liquefaction evaluation for the subject site. The accompanying report 
presents a summary of our findings, with conclusions, recommendations and limitation of our 
investigation for construction of the proposed apartment complex. 

Scope of Work 

• 
• 

• 

• 

• 
• 
• 
• 

Review soils, seismic. geologic, groundwater data, maps and nearby site reports in our files . 
Perform exploration of the site by means of five 8. diameter borings. 25 to 50 feet deep, at readily 
accessible locations. 
Field engineer (California Registered RCE) for logging of the excavations. sampling of select soils, 
observation of excavation resistance, record SPT blow counts and water seepage (if any). 
Perform basic laboratory testing on select soil samples, expected to include moisture, density, 
sieve analysis, expansion index and corrosion potential (pH. chlorides. resistivity and water 
soluble sulfates). 
Perform digitized search of known faults within a 50-mile radius of the site . 
Determine California Building Code (CBC) 2019 seIsmIc parameters for the site . 
Consult with project architect/civil engineer . 
Prepare a report of our findings, conclusions and recommendations for site preparation, including 
overexcavation/removal depth, allowable bearing value, foundation/slab-on-grade depth/thickness 
recommendations, excavation characteristics, liquefaction evaluation, general earthwork and 
grading specifications, California Building Code (2019) seismic design coefficients and Cal/OSHA 
soil classification. 

Existing Site Conditions 

The 2.3 acres, T shape, relatively flat site is located on the east side of Columbia Street, north of Acacia 
Avenue, in the Hemet area, R1vers1de County, California Columbia Street Is paved road. Wire Fence 
borders the site on the west, chain link fence on the east, and block wall on the northeast. Two existing 
structures are noticed on the site. Existing houses are located on adjacent property lines to the north and 
south and vacant lot to east. Vegetation consists of dense weeds 

The approximate locations of other features are shown on Exploratory Boring and Infiltration Test 
Locations Map, plate 1. The base map site plan was prepared by Ascendant Development Group, LLC. of 
San Jacinto, California 

Proposed Development 

We understand that the site will be used for construction 4 buildings, 36 unit apartment complex 
associated with driveway and parking stalls Two existing structures are to be removed The proposed 
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structures will be two to three-stories, wood frame construction with concrete slab supported on prepared 
subgrade. A grading plan Is not available for review at this time; however considering the flat topography 
no cut or fill slopes are anticipated. 

Field Work 

Five exploratory borings were drilled at the site on March 14, 2022, utilizing a B-53-mobile drill rig equipped 
with an 8-lnch diameter hollow stem auger. Locations of the exploratory borings were selected at readily 
accessible locations (see Exploratory Boring Location Map, Plate 1). In general, the exploratory 
excavations revealed the site surface soils primarily consist of silty sand, sand with sn~ and sandy snt 
(USCS "SM•, "SP-SM", and "ML j. 

Geologic map of the Hemet Quadrangle shows the site area Is underlain with young alluvial fan deposits 
(see Figure 2). 

Laboratory Testing 

Laboratory tests were performed for selected soil samples. The tests consisted of moisture, density, 
sieve analysis and corrosion potential (pH, chlorides, resistivity and water soluble sulfates). The test 
resu_lts are presented In Appendix C and some with Geotechnlcal Boring logs in Appendix B. 

Groundwater 

Groundwater was not encountered In our exploratory borings to maximum explored depth of 50 feet below 
ground surface. Please note that a groundwater study is not within the scope of this work. Groundwater 
data from well in the vicinity of the site (see Figure 1 for location) is tabulated as follows: 

WSE* Date Distance/Location Estimated Depth 
Well No. 

(ft) Measured Relative to Site of Water Below 
Site (ft) 

05S01W14P001 S 1351.19 1/18/1991 1.19 miles/SW 293.27 
1328.56 3/15/1992 315.9 

EMWD14418 
1356.59 11n12011 

1.43 miles/NW 
242.3 

1355.79 11/15/2021 243.1 

* WSE = Water Surface Elevation 
- GSE = Ground Surface Elevation at Subject Site 

Liquefaction Evaluation 

The potential for liquefaction In an area Is a function of soil type and depth of groundwater. Poorly 
consolidated soils combine with groundwater during an earthquake, losing their shear strength and 
taking on the properties of a heavy liquid. This process, termed liquefaction, can result In the loss of 
foundation support, ground failure due to lateral spreading, and settlement of affected soils. Three 
general conditions must be met for liquefaction to occur: (1) strong ground shaking of relatively long 
duration; (2) loose, or unconsolidated, recently deposited sediments consisting primanly of silty sand 
and sand; and (3) water saturated sediments Within about 50 feet of the surface. 

Based on county map, the site Is located within an area of moderate potential liquefaction (see Figure 3). 

Liquefaction Analysis/Dynamic Settlement: LiquefyPro 

Liquefaction susceptibility using Standard Penetration Test data and laboratory Gain size test results were 
analyzed using UquefyPro software (Version 5.5g). ). A predominant earthquake magnitude of 7.12 
(USGS Interactive Deaggregatlon, 10% probability of exceedance in 50 years) was used. An associated 
ground acceleration of 0.73g (equivalent to two-thirds of PGAM), and a depth to groundwater of 200 feet 
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0 
below the existing ground surface were used in our liquefaction evaluation. The software output Is 
presented In Appendix B. 

0 

0 

The main observations of the results are as ·follows: 

Boring Total Differential Settlement. 
No. settlement 

(inch) 
B-2 11.77 

• Onslte soils at the site In general have a Safety Factor of 5.0 against liquefaction 

Floodlng 

(inch) 

5.883 to· 7. 766 

The flooding potential at the site should be evaluated by the design civil engineer and considered during 
planning .and development 

Seismlclty/Faultlng 

The site Is not located within a currently designated Alquist-Prloto earthquake fault zone and Riverside 
County fault zone. A computer search of known Quaternary major faults within 50 miles of the site from 
t:JSGS Earthquake Hazards. Program is presented in Appendix D. Please note that it is probable .that not all 
active or potentially active faults In the region have been Identified. Furthermore, seismic po·tential of the 
smaller and less notable faults Is not sufficiently developed for assignment of maximum earthquake 
magnitudes and associated levels of ground shaking that might occur at the site due to these faults. 

Secondary Seismic Hazards 

Considering the location, topography, and subsurface conditions, tsunamis, selches, landslides and rock 
falls are not a potential hazard for this site. Flooding potential should be evaluated by the design civil 
engineer. 

Conclusions 

• All vegetation, existing structures, old foundations, buried structures and buried utllltles/irrigation lines, 
seepage pits, leach lines and roots associated with the previous site use, etc. would require removals 
from the proposed building/grading areas. 

• Overexcavatlon and recompaction of surficlal soils should be anticipated to provide adequate and 
uniform support for the proposed structures and pavement 

• The onslte soils, exclusive of oversize rock (larger than 6-lnches In diameter, If any), and deleterious 
materials, etc. may be used as compacted fill materials. 

• It is anticipated that all earth materials can be ~vated by conventional earthmoving equipment in 
good working condition. 

• Based on soil classification and laboratory test results, the expansion potential of the near surface 
sandy soils Is very low (El=O). 

• Based on our analysis, the site has a factor of safety of 5 against liquefaction, however total settlement 
of the dry sandy soils is 11. n Inches. 

• The use of shallow spread and/or continuous footings appears feasible for the proposed wood frame 
building construction, subsequent to site modification by overexcavalfon/recompactlon and geogrid 
reinforcement As an alternate, structural design should require mitigation of differential settlement of 
5.883 to 7. 766 Inches over a distance of 30 feet by means of mat foundation supported on site prepared 
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• Site rs located approximately 0.39 miles from the San Jacinto faull The site Is located In a region of 
generally high seismlcity, as is all of Southern California. During its design life, the site is expected to 
be subject to moderate to strong ground motions from earthquakes on regfonal and/or nearby causative 
faults. 

• There rs a 2 percent probability in 50 years (2475 year return period) that site peak ground acceleration 
(PGA} at the site will exceed 0.991g (see Appendix D.) 

• Groundwater and/or seepage were not encountered during subsurface investigation. Our experience 
indicates that surface or near-surface groundwater conditions can develop in areas where groundwater 
conditions did not exist prior to site developmen~ especlaUy ii areas where a substantial Increase in 
surface water Infiltration results from landscape mgatJon or other sources. 

Recqmmenda((ons 

ltte Preparation/Over_ucavation and Grading 

Stte Preparation 
Grading and backfill should be perfonned In compllance with the County of Riverside Grading Ordinance 
and our General Earthwork and .Grading.Specifications presented In Appendix.E. 

The new building/grading area should be cleared of all debris, weeds, old ·foundations, abandoned uffllty 
Hnes, lnigatlon appurtenances, underground structures, trees, tree root system, vegetable matter, 
deleteriousmatenats,et~ 

Overexcayatton/Recompaction 

Subsequent to site crearance as Indicated above. the new bulleting areas. extending at least 6 feet outside 
building lines, incruding waJJ& and canopies, etc. (where practical), should be overexcava1ed to a depth.of.§! 
Ml: 6 feet below existing grade or pad elevation, whk:hever ls deeper. Old fills or roots should be traced 
and completely removed if encountered in bottom of the overexcavated areas. After overexc:avatfon. the 
exposed surfaces should be further scarified to a depth of at least 12 Inches, thoroughly watered and 
recompacted to at least 9D percent of the maximum dry density. as det.ermlned by ASTM 01557-12 Test 
Method, prior to placement of fin. Deeper overexcavations. especially to remove loose sols, ex~ng deep 
structures or clean the bottoms. etc., may be required depending upon field observations of excavations by 
the soil engineer or his representative. 

£9mpactd FID&/Jmported Jolls 

Any soil to be placed as fil, whether presently onslte or Import, should be approved by the sol engineer or 
his representative prior to their placement All. onslte soils to be used as fill should be cleansed of any roots, 
oversize rock. or other deleterious materials. Although not anliclpated, cobbles and boulders larger than 6-
inches In diameter should not be placed in the vicinity of foundations and utility lines. Al1 fills should be 
placed in 6- to -8 Inch loose lifts, watered (or dried) to near or 2 percent above optimum moisture content, 
property mixed and compact.ed to at least 90 percent relative compaction. This Is relative to the maximum 
dry density determined by ASTM D1557-12 Test Method. 

Any lmporled soils should be sandy (preferably uses "SM" or "&N', and very low In expansion potentiaQ 
and approved by the sou engineer. The soll engineer or his representative should observe the placement of 
an fill and take sufficient tests to verify the moisture content and the uniformity and degree cl compaction 
obtained. 
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Following site preparation and geogrid reinforcement, In accordance with the recommendations presented 
below this report, the use of shallow spread and/or continuous footings is feasible. An allowable bearing 
value of 1500 psf Is recommended. This bearing value may be increased by one-third for temporary {wind 
or seismic) loads. Reinforcement and other requirements are presented on Plate 2 and may be designed 
for very low expansion category. Prease note that' the foundation design Is under the puNlew of the 
structural engineer and structural considerations may have more restrictive requirements and the need for a 
mat foundation as an alternate in order to mitigate the differential settlement A subgrade modulus {k) value 
of 150 pci may be used in the design. 

Lateral Resistance 

Lateral loads may be resisted by friction provided by the soll on the base of the foundation and by 
passive earth pressure. A coefficient of friction of 0.35 of dead load may be used. An allowable passive 
earth pressure of 250 psf per foot of depth to a maximum value of 2,500 psf may be used to establish 
lateral bearing resistance for footing&. When-com bf nlng passive and friction for lateral resistance; the 
passive component should be reduced by one third. 

Slabs-on-Grade/Moisture Barrier 

Slabs-on-grade should be at least 5 Inches thick and should be reinforced with at least No. 4 bars at 18-
inches on-center both ways, properly centered In mid-thickness of slabs. Slab reinforcement should be 
supported on concrete spacers {chairs) for proper positioning at mid-thickness. Slabs-on-grade should be 
provided with a 10-mll Vlsqueen moisture barrier underialn with four Inches of ½ Inch or larger clean 
aggregate In compliance with California Green Buftdlng Standards Code. Other recommendations are 
presented on Plate 2. 

Soll Modiflcaflon/Geogdd Reinforcement 

As an alternate to design of mat foundations, geogrid reinforcement of the foundation soils may be a 
consideration. Existing soil in the building area should be overexcavated to a depth of at least 6 feet, 
extending 6 feet beyond the building lines jn plan {where practlcal). The bottom of the overexcavation 
should be scarified to at least 12 Inches, moisture conditioned and compacted to at least 90 percent relative 
compaction prior to placement of the geogrid and engineered fill. All fills should be compacted to at least 90 
percent 

We recommend two iavers of geogrld reinforcement one at the bottom of overexcavation and the other 24 
Inches above. Geogrid should be at least Mlrafi 20XT {or egulvalentl and the joints should be overlapped a 
minimum distance of 3 feet during placement. 

Concrate Joints 

The joints spacing for concrete slabs should be determined by the project architect. Joints should be laid 
out to form approximately square panels (equal transverse and longitudinal joint spacing). Rectangular 
panels, with the long dimension no more than one-and-one-half times the short, may be used when 
square panels are not feasible. The depth of longitudinal and transverse joints should be one-fourth the 
depth of the slab thickness. 

Joint layout should be adjusted so that the Joints will line up with the corners of structures, small 
foundations and other built-in structures. Acute angles or small pieces of slab curves as a result of joints· 
layout should not be permitted 
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Fresh concrete should be cured by protecting it against loss of moisture. rapid temperature change and 
mechanical injury for at least ·3 days-after placement Moist curing, waterproof paper, white polyethylene 
sheeting, white Hquid membrane compound, or a combination thereof may be used. After finishing 
operations have been compJeted, the entire surface of the newly place concrete should be covered by 
whatever curing medium is appficable to tocal conditions and approved by the engineer. The edges of 
concrete slabs exposed by the removal of forms should be protected Immediately to provide these 
surfaces wHh continuous curing treatmentequal to the method selected for curJng the slab surfaces. the 
contractor should have at hand. and ready to instaU before actual placement begins, the equipment 
needed for adequate curing of the concrete. In hot or windy weather, the contractor should take 
appropriate concrete coollng·and curing precautions during and after placement of concrete. The use of 
mechanicaly compacted low slump concrete (not exceeding 4 inches at the time of placement) is 
recommended. 

Special ColJ!lderatlons 

Excess soils generated from foundation excavations should not be placed on building pad and driveWaya 
and other seWement sensitive improvements areas without proper moisture and compaction. AU erab 
subgrades should be verified to contain 1.2 times the soil optimum moisture content to a depth of 12 
Inches prior to placement of slab buikling materials. Moisture content should be tested in the field by the 
soil engineer. ,Slabs subgrade should be kept moist and .the surface .should not be allowed -to desiccate. 
The addition of fiber mesh In the concrete and careful control of water/cement ratios may lessen the 
potential·for slab cracking. 

In hot or windy weather (80°F or 15mph), the contractor must take appropriate curing precautions after 
lhe placement of concrete. The use of mechanicaQy compacted/dense low slump concrete (not 
exceeding 4 inches at the time :of placement) is recommended. We recommend that a slipsheet (or 
equivalent) be utilized If grouted tiles or other crack sensitive flooring (such as marble tiles) Is planned 
dfreclly on concrete slabs. 

ExpansfOn Index/Soluble Sulfates 

Based on soi classification and laboratory test results, the expansion potential of the near surface sandy 
soils is very low (El•O). , 

Results of tests perfOrmed by Enviro - Chem of Pomona, California on a select soil samples are 
summarized as below: 

Sample Location Sample PH Resistlv.ity SUifate. Content. Chloride.Content 
Der>th fftl (ohm-an) (%) (DDm) 

B-1 0--5.0 7.92 7520 0.00163 30.0 

Based on test results, soil Indicates negligible soluble sulfate exposure (less than 0.1 percent water soluble 
sulfates by weight). Therefore, there Is no restrfctfon on cement type. Based on !Jsistivi!Y test msull!, sofJ 
is mg_gerately ~ and r1rrous metalsfplpes/relnforcement should be protected. Concrete, mix, 
placement and curing for concrete should comply with ACI guidelines. If critical, these should be further 
verified by,your structural or a corrosion-engineer. 

Surface Drainage 

Positive drainage must be provided and maintained for the life of the project around the perimeter of the 
structures and all foundations toward streets or approved dtain1:!9e devices to minimize water Infiltrating Into 
the underlying natural and engineered fill soils. In addition, finish subgrade adjacent to exterior footings 
should be sloped down and away (Q§r CBC 1804.41 to faciHtate surface drainage. Planter areas/large trees 
adjacent to the foundations are not recommended. Roof d~& should be collected and directed aww, 
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.from .foundations .via nonerosive .devloes. Water, either natural .or .by .irrigation, .should not be permitted to 
pond or saturate the foundations sols. 

Sellmlc COnslderatlona 
The site is located approximately 0.39 mtles from the San Jacinto Fault. Moderate to strong ground shaking 
can ·be expected at the site and there ls a 2 percent probability in 60 years (2475 year relum period) that 
site peak ground acceleration (PGA) at the site wUl exceed 0.991g. The site son profile Js Class D (stiff 
soi.I). The structural engineer should consider. City/County-local codeai Califomfa Building Code (CBC 
2019), seismic data presented in this report (Appendix D), the latsst requirements of the Structural 
Engineers Association. and any other pertinent data In seledfng design parameters. 

Tentatiye Pavement Design 

On the basis of laboratory classffication and testing, we are of the opinion that the tentative new 
pavement design may be based on an R-value on the order of 40 (or better) corresponding to near 
surface soils. ·Considering this • and based ·on typical 1raffic indices, the recommended pavement 
sections are outlined as follows: 

AREA TRAFFIC ASPHALT CONCRETE AGGREGATE BASE 
INDEX Cinches} Cinches) 

Auto·Parking 4'to4:5 "3 4 
Drtvewavs 5.5to6 .3 6 

The upper at feast 18 Inches of the subgrade soils below new pavements should be compacted to at 
least 90 percent relative compaction. Class 2 base should confonn to Section 26 of Caltrans Standard 
·speciflcatlons·and should be :compacted to at least 95 percent of the maximum dry density. Maximum 
dry densities should be determined by the Standard Test Method designated ASTM D1557-12. Fmal 
pavement design may be based on laboratory sand eqµlvalent test results of representative soils upon 
completion of grading. 

Cal/OSHA Claaslffcatfon[[rench Jxcayattons/8ackflU, 

In general Cal/OSHA classification of onslte soils appears to be Type C. 

Temporary trench excavations deeper than 5 feet should be shored or sloped at 1.5:1 or flatter In 
compliance with CaJIOSHA ,eqtdrements: 

a.) The shoring should be designed by a qualified engineer experienced in the shoring design. 

b.) The tops of any temporary unshared excavations should be barricaded to prevent veh1cte and storage 
loads within a 1 :1 line projected upward from the bottom of the excavation or a minimum of 6 feet, 
,whichever rs greater. If the-temporary construction-embankments. ·[OcJudfng shored excavations. are 
to be maintained during the rainy season, benns are suggested along the tops of the excavations 
where necessary to prevent runoff from entering the excavation and eroding the slope faces. 

c.) The soils exposed in the excavations should be Inspected during excavation by the soils engineer so 
that modifications can be made If wriatlonsJn the .soil conditions occur. 

d.) All unshored excavations should be stabilized within 30 days of initial excavation. 

Foundation Plan Reylew/Construcllon ObservatlonslTestlng 

The recommendations provided In this report are based on preliminary design iriformation and subsurface 
conditions as Interpreted from lmited expforatory excavations at the site. Rodriguez Consulting and 
Engineering should review the foundation plans. OUr prellmmary conclusions and recommendations must 
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be reviewed and verified during. site gra~. and. revised accott.llngly if exposed. geotechnical conditions. 
vary ·trom our prellminary findings and interpretations. 

Addltfonal Qbsemtion ancJLorJestJpg 

Rodriguez Consulting and Engineering should observe and/or test at the following.stag~ of construction: 

• During site clearance and removal of roots, old foUndatfons and any underground obstructions. 
• Duri119 au overexcavations and ffll placement 
• FolloYJfng footing excavations and prior to placement cl forms and footing •materials. 
• • Following presaturation of slab subgrade to a depth of at least 6 lnehes. 
• During aR trench backfilJs, subgrade andfor base compaction prior to paving. 
• When any unusual conditions are encountered. 

Report of ObsesvationslFleld penalty Testing Durtna Grading 

A report. of observations/field density tests. shoutd be prepared subsequent to. the completion of. rough 
grading. Toe report should include a summary of work performed, laboratory test results, and the results 
and locations of field density tests performed during grading. 

Limitation of tnvestlgatJon 

our Investigation was performed ustng the degree of care and skiff ordinarily exercised, under similar 
circumstances. by reputable Geotechnical Engineers practidng in this or similar locatlons. No other 
warranty, .expressed or Implied, Is made as to the concluslons -and professional advice included in this 
report. 

The test pits, field and laboratory test data are believed representative of the project site; however, soil 
conditions can vary signfficantJy between test pits. As in most major projects, comfltions revealed by 
excavation may be.at variance .with .preliminary findings. -If this condition occurs, the.posslb1e variations 
must be evaluated by the Project Geotechnical Engineer and designs adjusted as required or altemat.e 
design recommended. 

This report Is Issued with the understanding that it Is the responsibllily of the owner, or his representative, to 
ensure that the Information and recommendations contained hereto are brought to the attention of the 
architect and engineer for the project and incorporated into the plans, and the necessary steps are taken to 
see that the contractor and subcontractor carry out such recommendations in the field. 

This firm does not practice or consult In the field of safety engineering. We do not direct the contractor's 
operations, and we cannot be responsible for other than our own personnel on the sit&; therefore, the safety 
of others is the responsibility of the comractor. The contract.or should notify the owner If he considers any of 
the recommended actions presented herein to be unsafe. 

The findings of this report are valid as of the present date. However, changes In the conditions of a property 
can occur with the passage of time, whether they be due to natural processes or the works of man on this or 
adjacent properties. In additions, changes in applfcable or appropriate standards may occur, whether they 
result from legislation or the broadening of knowledge. 

Closyre 

If .YDU should have any questions regarding this report, please do not hesitate to call this office. We 
appreciate this opportunity to be of service. 
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Very truly yours, 
Rodriguez Con 111muu1 

Gene K. Luu, PE 534f7"ii-=::::::::::::::;:;.,,,~ 
Project Engineer 
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LEGEND: 
Qyfb1: Young alluvial fan deposits of Bautista Cany,on, Unit 1 (Holocene and late Pleistocene)-Unconsolidated deposits of 
alluvial fans and headward drainages of fans. Consists predominately of gravel, sand, and silt. 
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EXPANSION INDEX (ASTM D 4829) 
0-20 

0 VERY LOW EXPANSION 
1-& 2-Story All footings 18" deep. Reinforcement for continuous footings: 

.. Footings two No. 4 bars top and two No. 4 bars at bottom 
<Sea Note 1} 

3-Story Footings All footings at least 24" deep. 
(SeeNote1) Reinforcement for continuous footings: Two No. 4 bars top and 

two No. 4 bars at bottom 
Minimum Footing Continuous: 1 s• for 2-story 

Width Continuous: 18" for 3-storv 
Pad Footings Isolated column: 24• wide and 24• deep, tied to continuous 

footings in two directions 
Garage Door A grade beam 18" deep by 15" wide for 2-story and 24• deep by 
Grade Beam 1a· wide for 3-story should be provided across the garage 

(SeeNote2} entrance and other larae ooenlnas. 
Uvlng Area Floor: 5" thick slab. No. 4 rebar at 18 inches on--center reinforcement at 

Slabs"' mid-height, 10-mil Vlsqueen moistUre barrier above 2" sand base 
(See Notea 3, 4 and 5) with 2· sand above Visaueen 

Garage Floor 5" thick slab. No. 4 rebar at 1 a inches on-center with 2• sand 
Slabs"' base above and below a 10-mil Visqueen moisture barrier. 

(See Notes 4 and 6) Garage slabs should be auarter-sawn. 
Presoaking of (1.2) times optimum moisture to a depth of at least 6" 
Living Areas & 
Garage Slabs 
Subgrade-

0 --.... 
The Above Ara Minimum Recommendations. 

All Work Should Comply with AppllcabJe/Govarnlng Agency Codes and Requirements 
., BIH.d on Qi!lfoml! ~ll!!ID ~!;lg, 14" D:!IGI! base Qf li !nm gc l.i!m! clean aggmaate lblll l;z1t used below !bl :Y-l§SYll!l, 
...Presoaking of lvlng 8181ilS and garage slab& should be obserYed and tested by the project geotechnlcat engineer. 

NOTES: 
1. Depth of lntefior or exterior footings to be measured from lowest adjacent finish grade. 
2. The base of the grade beam should be at the same elevation as that of the adjoining footings. 
3. Living areas slabs may be tied to the footings as directed by the structural engineer. 
4. We recommend the use of at least No. 3 bars at 18 inches on-center, each way, for all slabs. 
5. 10-mil Vmqueen sheeting welded at laps has proved successful. Equivalents are acceptable. 
6. Garage slabs should be rsotated rrom stem wall footings with a minimum 318" felt expansion joint 
7. Sand base should have a Sand Equivalent (SE) of 30 or greeter (e.g., washed concrete sand). 

Egst-TenslgrJed Slab§ 
As an attamative to oonvenHonel foundations, building may be supported on post-tensioned slabs, to be designed by a sln.lctural 
engineer In oonsuttation wilh the geotechnlcal consultant In add"dlon, a post-tensioned slab is also n,ciommended for VERY HIGH 
expansion potential (Expansion lndex greater than 130), If encountered. Post-tensioned slabs should have perimeter footings 
embedded a minimum of 12 inches below the adjacent grade. The stabs should be designed such that they can be deformed 
approximately 1 •Inch vertically over a width of 30 feet without dstress fn the event of shrinkage or swelling of the supporting soils. 
J.lving area slabs should be underlain by a 1Q..mH Visqueen moisture barrier covered by a 2-lnch Jayer of sand. Presoaldng Is 
recommended for poet tensioned slabs; (1.2) x optimum to a depth of 12 Inches, (1.3) x optimum to a depth of 18 lnches, and (1.4) x 
optimum to a depth of24 Inches for LOW, MEDIUM, and HIGH expansion potential soils. respectively. LOW and MEDIUM expansive 
soil lots using conventianal foundation should comply with 2019 CBC. For very high expansion potential (Expansion lndex greater 
than 130), tpecffiQ r!IQQmmandatlons by the geotechnlcal consultant wfn be required. Plaoement of 4 Inches of sand base is also 
suggested for post-tensioned slab systems. Unless stated in the attedled report, for El,.,21--50 use Pl-25, and El=51-90 use Pl=35. 

Minimum Foundation and Slab Recommendations Rodriguez Consulting and Engineering 

0 
For Expansive Soils 

Plate: 2 
TWO-AND THREE-STORY RESIDENTIAL BUILDINGS 
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UNIFIED SOL CLASSIFICATION SYSTEM 
COARSE-GRAINED SOILS FINE-GRAINED SOILS 0 (more than 50% of material is larger than No. 200 sieve size.) (50% or more of materlar Is smaller than No. 200 sieve size.) 

i-------,,,Cle.,,..an___,,,Gra...--vets~(l.,...ess--,,fhan,--5%~fl-nes__.) _ ___;_ i--------,-......---,------------1 

;
• "'... i lnOlgBflic sills and very fine sands, rock 

0 

•"' GW WeD-graded gravels, gravel-sand I I I ML flour, silty of dtlr/eY fine sands or clayey 
~ mMures, 6We or no fines SIL TS 1 ~ f sllla with alight plaatlclty 

GRAVl:I.S P..l!S--+----------- AND 
More then 50% ~~ GP Poorly.graded gravels, gravel-sand CLAYS Inorganic clays of low to medium 

of coarse ~ mixtures, little orno fines Liquid limit . er. =•lytidtyd", g~d daya, sandy days, 
fraction lmger Gravels wilh fines (More lhan 12% fines) lass than ays, ,_., ays 

than No. 4 50% 
sieve aize GM Sffly gravels, gravel-sand-sil mixtufea I Organic silts and organic s111y days or 

low plastlclly 

SANDS 
50%ormore 

of coarse 

GC I Clayey gmeJs, gravel-sand-day 
mixtures 

Clean Sanda (Lass fhan 5% fine& 

SP 

Well-graded sands, gravelly sands, 
little or no llnes 

Poorly graded sands, gravelly sands, 
little or no lines 

kar;tion smaller Sands with fines than 1:atlfi fines thanNo.4 .....,., .. ,.;==,;;;::.:..:=~==..:===~--

sleve size . m; SM I Silly sands, sand-silt mixtures 

SC I Cfayeysands, sand-clay mixtures 

SILlS 
AND 

CLAYS 
Uquid limit 

50% 
orgfl!l8fBr 

HIGHLY 
ORGANIC 

SOILS 

MH 

CH 

lnolganic sills, micaceous or 
dlatomeceous fine sandy or silly soils, 
elasticsllts 

Inorganic day& of high plastlctty, fat 
clays 

Otganle clays of medium to hlgh 
plasticity, organic silts 

~-I .!t i{ PT Peat and other highly organic soils 
.)1,. -. 

CLASSIFICATION CHART 

GRAIN SIZE CHART 
RANGE OF GRAIN SIZES 

Classlficatlon U.S standard I Grafn Size ID 
Sfeve Size MiHimeters 

Boulder Size Above 12" I >300mrn 
Cobbles I 3" -12" I 80-300mm 

Gravel Coarse 3"-¾" 20-80 mm 
Fine ¾ .. -No.4 4.75-20rnm 

Coarse No.4-No.10 2-4.75mm 
sand Medium No.10-No.40 I O.425-2mm 

Fine No. 40 -No. 200 0.075-0.425 mm 
Silt& Clav I <No.200 I <0.075mm 

60 

l 
- 50 
~ 
i1 40 

i': 30 
► 
!:: 
<.l 20 

~ 
j 10 
a. 

....... 

PLASTICITY CHART 

JI/ 
CH / 

/ 

,. AUNE• 
/e1 = o·7a(L • -20) 

CL ,./ MH K>H 

/ 
/ 

,_ 
~¼Mt. j 

0o 10 20 30 40 50 60 70 80 90 100 

ML&flL .. 

LIQUID LIMIT {LL) (%) 

~ SPT ■ Bag NR No Classification In accordance with ASTM 02487 
~ Sample Sample . . Recovery Description and visual observation In accordance 

with ASTM 02488 
i-------+------4-------IAII Sieve Sizes shown are US Standard 

Ring .._.. 
Sample ~ Seepage 

1 O Blows for no apparent displacement 
50 Blows for less than 6 Inches advancement 
100 Blows for 6 to 18 Inches advancement 



GEOTECHNICAL BORING LOGS 
Drill Hole No. 8-1 

Date: 3/24/2022 
A Drilling Company: Laqy Harklerode 
U Hole Diameter: 8" Drive Welaht: 140 lh~ Drog• 30" . . 

Dl!PlH TYPE SAMPLE BLOWS DRY MOISTURE SOIL 
(feat) OF TEST PER DENSITY (%) CLASSIFICATION 

TEST &INCH 1%1 uses 

1 SM 

2 

IX 2 
3 2 2.6 

6 

4 

6 

X 4 
6 5 2.8 

9 

7 

a 

9 

10 

X 3 
11 5 

5 -
12 

13 

14 

16 

IX 4 
16 4 

4 

17 

18 

19 

X 4 
20 5 

R 

21 

22 

23 

24 

25 

Rodriguez Consulting and Engineering 

Project No. RCE-2235-01 
Type of Rig: B-53 

Elevation· 1862 5.:!: . 
GEOTECHNICAL DESCRIPTION 

LOGGEDBY:JL_ 
SAMPLED BY: n"L 

SHty Sand: Light gray, fine to medium grained, dry, 
loose 

Loose 

Medium dense 

loose 

Loose 

Medium dense 

Total Depth = 20' 
No Ground, No Caving 



GEOTECHNICAL BORING LOGS 
Drill Hole No. B-2 

Data: 3124/2022, 
~rUllng Company· Larrv Harklerode . 

ole Diameter. ff' Drive Welaht: 1.!n lbs Droo: 30" 
D!PTH TYPE SAM,LE DI.Q1IIRS DRY MOfSTUJIE SOIL 
(feet) OF TI!ST P!R DSISITY {%) CLAS81f!CATION 

ll!ST 81NCH f"t,\ uses 
1 SM 

2 

IX 3 
3 4 3.1 

11 

4 

6 

X 3 
6 a 3.2 

5 

1 

8 

9 

10 

X 2 
ML 11 2 

3 

C 
-, 

t 12 

13 

14 

15 

X 2 
16 3 

3 

17 

18 

11 

20 

IX s 
SP-SM 21 8 3.6 

7 

12 

23 

24 

a 25 

Rodriguez Consu[ting and Engineering 

Project No. RCE~ms-<>1 
Type of Rig•~ . 
Elevatfon: 1 AA4:t: 

GEOTECHNICAL DESCRIPTION 
LOGGEOBY:_m.__ 
IWM>IJ!D B\': rn: 

Silty Sand: Pale brown, fine to medium grained, dry, 
loose 

Ory, loose 

Sandy Slit: Pale brown, llghlly moist, loose 

%passing #200 = 52 

Loose 

Sand with Slit: Pale brown, fine to medium grained, dry, 
medium dense 

%passing #200 = 10 



GEOTECHNICAL BORING LOGS 
Drill Hole No. a-2 

Date: 3124/Z.022 a ,rffllng Company: Larry Harklerode Type of Rig:~ 
ole Diametar: 8" Drive Wl!liaht: 140 lhR Droo: 30" Bavatlon: 1664:f: 
DEPTH TYPE 8AIIIPLE BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION 
(feet) Of TEST PER DENSITY (%} CLASSIPICATlON. LOGGED BY:Jb__ 

TEST &INCH 1%1 uses SAMPLED BV: ru 

X 6 
SM SUl:y Sand: Light greenish gray, fine to medium grained, 21 II 

6 sightly moist. medium dense 

27 

28 

29 

30 

X 9 
SP-SM Sand with Silt Ught gray' fine to medium grained, dry, 31 G 

'10 medium 

32 

33 

34 

35 

X 5 
36 5 Gray olive, slightly moist, mec:Uum dense 

0 

l 37 

38 

39 

40 

X 3 
41 4 1.9 ML Sandy Silt: Light grayish olive, dry l001e 

6 

42 % passing #200 sieve = 63 

43 

44 

45 

X 8 SUty Sand: Light grayish olive, fine to medium grained, 48 5 2.5 SM 
5 dry, loose 

41' % passing # 200 Sleva= 40 

48 

49 Sand with Silt: Light brown , fine to medium grained, 
slight moist, dense 

C X 12 Total Depth = 50' 50 16 SP-SM 
20 No Ground, No Caving 

Rodriguez Consulting and Engineering 



GEOTECHNICAL BORING LOGS 
Drill Hole No. 8-3 

Date: 3/2412022 
Q..Drl1llng Company: Lanv Har~ 

oJe Diameter: 8" Drive Weinht: 140 lltt1L Dr, ::ID" 
DEPTH TYPI! SAMPLE BLOWS DRY E i:tUIL 
{fHt) OF TEST PER IJENsnY (%) CLASSIFICATION 

TEST 81NCH """' uses 

1 SM 

2 

6 
3 9 101.8 1.5 

12 

4 

5 

5 
SP-SM 6 10 1.4 

15 

7 

8 

9 

10 

X 3 
11 5 SM 

6 

C 12 

13 

14 

16 

X 6 
18 8 

8 

17 

18 

19 

20 

IX " 21 7 
7 

u 

23 

24 

0 iX 8 
25 7 

1 

Rodriguez Consulting and Engineering 

Project No. BCE-2235:-01 
Type of Rig•~ . 

El ·on: 1RB!i.n+ 
GEOl'ECHNICAt. DESCR 

LOGGeD BY: ...JiL_ 
SAMPLED BY: ru. 

Silty Sand: Pale brown, ffne to medium grained, dry, 
medium dense 

Sand with silt: Light brown, fine to medium grained, dry, 
medium dense 

Silty Sand: Tan, fine to medium denu, dry, loose 

Light Grayish ollve, dry, medium dense 

Light brown, sightly moist, medium dense 

Total Depth • 25' 
No Ground, No Caving 



GEOTECHNICAL BORING LOGS 
Drill Hole No. 8::4 

Date: 312412022 
o:IUng Company: !.Jmx Harklerode 

Hole Diameter: Pl' Drive Welaht 140 lbs. Droo: 30" 
DS'1H ITt'C ~ IIWWS DRY IIOJSlURE 8QL 
(feet) OF TEST PER DENSITY t%) CLASSfFICATION 

TEST SINCH I',(.\ I.JSCS 

1 SM 

2 

X 
5 

3 5 3.7 
6 

4 

B 

X 4 
I $ 2.8 

6 

7 

8 

9 

10 

X 3 
11 3 

4 

L I 1Z 

13 

14 

15 

X 4 
16 5 

5 

17 

18 

19 

X 5 
zo 5 

r; 

21 

aa 

23 

24 

C ZS 

Rodriguez Consulting and Engineering 

Project No, RCE-2235-0;1 
Type of Rig~ B-53 
Elevation: 186&.!= 

GEOTECHNICAt OESCRJPTJON 
LOGGED8Y:_.il,_ 
MMPLED BY: ru 

Silty Sand: Pale brawn, fine to medium grained, dry, 
medium dense 

Dry,loose 

Total Depth "' 2f1 
No Ground, No Caving 



GEOTECHNICAL BORING LOGS 
Drill Hole No. 8-5 a ate: 3/2412022 

rilling Company· Larrv Harklerode 
Hole Diameter: 8" Drive Weiaht: 140 lbs. Drop: 30" 
.DePTH TYPE 8AIIIIPU! BLOWS DRY MOfSTUR& 80JL. 

(Mt} OF lDT Pl!IR oeNSJTY (%) CLASSlt=ICA1lON 
TUT &INCH' 1%} uses 

1 SM 

z 

X 3 
2.6 3 4 

6 

4 

5 

[X 4 
8 a 

8 

7 

8 

9 

10 

X 3 
11 4 

4 

12 

13 

14 

15 

rx 4 
16 5 

4 

17 

18 

19 

20 

X 4 
21 5 

5 

22 

Z3 

C 
24 

!X 
4 

26 4 
6 

Rodriguez Consulting and Engineering 

Project No. RCE-2235-01 
Type of Rig•~ 

Elevation: 168!(14 
8EOTECHNICAt. DESCRIPTION 

LOGGED BY; ...Jil..._ 
SAMPLED BY: m 

Silty Sand: Pale brown, fine to medium grained, dry, 
loose 

Dry, loose 

Light Grayish olive, dry, loose 

Total Depth= 25" 
No Ground, No caving 



25914 Columbia St ProjectNo.RCE-2235-01 
March 29, 2022 Hemet Area, Riverside County. CA 

0 

0 

0 

25914 Columbia Street (APN 438-220-002) 
Hemet Areal Riverside County, California 

LABORATORY TEST RESULTS 

Expansion Index: The expansion potential of representative samples was evaluated using the guidelines 
of ASTM D 4829. The test results are presented In the fable below. 

LOCATION COMPACTED COMPACTED FINAL EXPANSION EXPANS10N 
MOISTURE DRY MOISTIJRE INDEX CLASSIFICATION 

(%} DENSITY (%) 
<PCF> 

B-2G0-5' 10.8 105.7 18.3 0 VervLow 

Sieve Analysis: Select samples were tested using the guidelines of ASTM 06913-17. The test results are 
presented In the fable below 

SIEVE SIZE B-2@10' B-2@20' B-2@40' B-2@45' 
% PASSING % PASSING % PASSING %PASSING 

3/P/' 
No.4 100 
No.a 100 99.9 100 100 
No.16 I 99.9 97 99.8 99.8 
No. 30 99.4 74 99.2 99 
No.50 96 40 97 94 
No.100 79 20 87 71 
No. 200 52 10 63 40 

Rodriguez Consulting and Eneinaering AppandbcC 



Enviro - Chem, Inc. 
1214 E. Lexington Avenue, Pomona, CA 91766 Tel (909) 590-5905 Fax (909) 590-5907 

0 LABORATORY REPORT 

0 

0 

CUSTOMER: Rodriguez Consulting & Engineering " 
17405 Tullock St. 
Bloomington, CA 92316 
Tel:(909)258-0358 
E-Mail: RodriguezConsulti.ngEngineering@Yahoo.com 

PROJECT: Ascendant Devel /RCE-2235-01 

MATRIX:SOIL 
SAMPLING DATE:03/14/22 
REPORT TO:MR. EDMUND RODRIGUEZ 

SAMPLE I.D.: B-2@ O~S' 

PARAMETER SAMPLE BESOL'l' UNIT 

RESISTIVITY 7520 OHMS-CM 

SQLFATE 16.3 mo/Ka 

CHLORIDE 30. o mg/Kg 

DATE RECEIVED:03/24/22 
DATE ANALYZED:03/24&25/22 
DATE REPORTED:03/25/22 

LAB I.D.: 220324-4 

PQL DF 

100000* 

10 1 

10 l 

TES'l' 
METHOD 

CALTRANS 

EPA 9038 

EPA 9253 

pH 7.92 oH/UNIT EPA 9045C 

COMMENTS 
DF = DILUTION FACTOR 
PQL = PRACTICAL QUANTITATION LIMIT 
ACTUAL DETECTION LIMIT= DF X PQL 
mg/Kg= MILLIGRAM PER KILOGRAM= PPM 
OHMS-CM= OHMS-CENTIMETER 
RESISTIVITY= 1/CONDUCTIVITY 
*~HIGH LIMIT 
pH ANALYSIS CONDUCTED ON 1:1 SOIL/DEIONIZED WATER EXTRACTION 
pH ANALYZED AT TEMPERATURE OF 21.; JEGREE CELSIUS 

DATA REVIEWED AND APPROVED BY:--'-,,{,J',-'-------
CAL-DHS ELAP CERTIFICATE No.: 1555 
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U.S. Geological Survey-Earthquake Hazards Program 

2008 National Seismic Hazard Maps - Source Parameters 

~ 
:tret 

·-~ 

S!ip Cii, ~~ .,.u-..... 
• i!''t"''i: State 

'c!eb..-eer 
. 

~ i>.ate :i ~ s.-,,,:., ... 

1mm,yr) 

0.39 San Jacintg;A CA 9 90 V 
strike 

0 17 71 
slip 

San Jacinto:A-!;C CA n/a 90 V 
strike 

0 17 118 0.39 slip 

0.39 San Jaclnto:A;t:CC+B+SM CA n/a 90 V 
strike 

slip 
0.1 15 176 

San Jaclnto:A±rua n/a 
strike 

15 152 0.39 CA 90 V 0.1 
slip 

0.39 San Jadntg:A±CC. CA n/a 90 V 
strike 

slip 
0 16 118 

0.87 San Jadnto:SBV-T-SJY+A CA n/a 90 V 
strike 

0 16 134 
slip 

0 .87 San Jacinto;SJV+A+cc+B CA n/a 90 V 
strike 

0.1 15 170 
slip 

0.87 San Jacjnto;SJV+A+CC+B+SM CA nfa 90 V 
strike 

slip 
0.1 15 196 

0.87 San Jacinto;SBV+SJV+A+CC +B CA n/a 90 V 
strike 

0.1 15 215 
slip 

0.87 San Jadnto;SJV-T-A CA n/a 90 V 
strike 

slip 
0 17 89 

0.87 San Jacinto;s..nl±A:t5: CA n/a 90 V 
strike 

slip 
0 17 i36 

0.87 San Jacjntg;SBV+SJV+A-T-CC CA n/a 90 V 
strike 

0 16 181 
slip 

0.87 San Jacjnto:SN-i-A+cc CA n/a 90 V 
strike 

0 16 136 
slip 

0,87 San Jaclnto:SBv+SJV+A+CC+B+SM CA n/a 90 
~rike 

V O.l l!I z,;.1 
slip 

0.87 5an Jacjntg:SBY+s,N+A+C CA n/a 90 V 
strike 

0 17 181 
slip 

037 San Jadnto:!ill! CA 18 90 V 
strike 
slip 

0 16 43 

2.37 San Jacinto;SBV+SJV CA n/a 90 V strike 0 16 88 

slip 

https://earthquake.usgs.gov/cfuslonlhazfaults _2008_search/query_results.cfm 1/5 
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16.30 s. San Andreas;NSB+SSB+BG+CO CA n/a 79 
strike 

slip 
0.2 12 206 

06.30 s. San Andreas:~ CA n/a 72 
strike 

0.3 
slip 

12 125 

s. San Andreas;BB+NM+SM+NSB+SSB+BG+cO CA n/a 
strike 

O.l 390 16.30 85 13 
slip 

S. San Andreas;BB+NM+SM+NSB+SSB+BG n/a 
strike 

32! 16.30 CA 84 0 14 
slip 

16.30 S. san Andreas:SSB+BG+CO CA n/a 77 
strike 

slip 
0.2 12 170 

S. San Andreas:SM+NSB+SSB+BG+CQ n/a 
strike 

303 16.30 CA 83 0.1 13 
slip 

s. San Andreas;SM+NSB+SSB+BG CA n/a 
strike 

0 234 16.30 81 13 
slip 

s..Sa.n CA n/a 86 
strike 

0.1 548 16.30 13 
~PK+CH+cC+BB+NM+SM+NSB+SSB+BG+CO slip 

s..Sa.n n/a 
strike 

479 16.30 CA 86 0.1 13 
A!:1,dw~PK+CH+CC+BB+NM+SM+NSB+SSB+BG slip 

16.30 S. San Andreas:NSB+SSB+BG CA n/a 75 
strike 

0 
slip 

14 136 

Qs.3o S. San Andreas;NM+SM+Nss,i.ssB+BG+co n/a 
strike 

0.1 CA 84 13 340 
slip 

s. San Andreas;NM+SM+NSB: SSB-;-BG n/a 
strike 

16.30 CA 83 0 14 271 
slip 

16.30 s. San Andreas;J2l:i CA n/a 58 
strike 

0 
slip 

13 56 

16.30 s. San Andreas:CH+CC+BB+NM+SM+NSB+SSB+BG CA n/a 86 
strike 

0 
slip 

14 442 

16.30 s. San Andreas;CC +BB+NM+SM+NSB+SSB+BG+CO CA n/a 86 
strike 

slip 
0.1 l3 44:! 

16.30 S. San Andreas:CC +BB+NM+SM+NSB+SSB+BG CA n/a 85 
strike 

0 
slip 

14 380 

16.30 
.s....san CA n/a 86 

strike 

~;cH+CC+BB+NM+SM+NSB+sss+BG+CO slip 
0.1 13 512 

16.30 s. San Andreas;~ CA n/a 71 
strike 

slip 
0 lOl. 

16.37 S. San Andreas;Cc+BB+NM+SM+NSB+SSB CA n/a 90 V 
strike 
slip 

0 l4 322 

Os.37 s. San Andreas;CH+CC+SS-;-NM+SM+NSB+SSB CA n/a 90 V 
strike 

0 
slip 

14 384 

16.37 s. San Andreas:NM+SM+NSB-i-SSB CA n/a 90 
strike 

V 
slip 

0 13 213 

https;J/earthquake.usgs.gov/cruslon/hazfaults_2ooa_search/query_results.cfm 2/5 
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16.37 S, San Andreas;NSB+SSB CA n/a 90 V strike 0 13 79 

.slip 

06.37 s. San ADdreas:Pl{f<;H+CC+BB+NM+SMtNSB+ssa CA n/a V 
strike 

0.1 13 4u 
slip 

16.37 S. SanAndms:SM+NSB+SS'd CA n/a 90 V 
strike 

0 13 176 
slip 

SJiiln AndreasSSB CA 16 90 V 
strike 

0 13 43 16.37 slip 

16.37 s, San $ndreas;B8±NM+-SM+NSB+SSB CA n{a V 
.strike 

0 14 263 
slip 

CA V 
strike 

0 14 78 19.76 Elsinore;Gl+-T s 90 
slip 

19.76 ~;! CA s 90 V 
strike 

0 14 5.2 
slip 

19.76 ~I±J. CA n/a 86 NE 
strike 

0 17 127 
.slip 

~;I±.!:ttM CA n/a 85 NE 
strike 

0 16 169 19.76 slip 

19.76 ~w+Gl+T CA n/a 84 NE strike 
slip 

0 14 124 

09.76 ~;YffG!+T+J CA NE 
strike 

0 15 199 84 
sUp 

~w,+Gl+T+Jt;CM CA n/a NE 
strike 

24?. l!J.76 84 0 16 
slip 

19.76 ~;il:il!:,! CA n/a 86 NE 
strike 

slip 
0 17 153 

19,76 f!mi.2.rr:;Gl+T+J+ct,J CA n/EI 86 NE 
strike 

0 16 195 
slip 

~;Jfil CA V 
5trlke 

0 13 37 20,7S 5 90 
slip 

20.75 J;lslnom:,W+GI CA n/a 81 NE strike 
slip 

0 14 83 

Pinto Mm CA 2,5 90 V 
strike 

0 16 14 24.90 slip 

25.21 San Jaclntc:SBV CA 6 90 V 
strike 

0 lt'l -45 
sUp 

28.12 Elsinore;,1 CA 3 84 NE 
strike 

5tip 
0 19 75 

Q2e.12 e1srngre:J..t&M CA 3 NE strike 
slip 

0 l7 118 

29.94 San Jaclnto:c.ct.11 CA n/a 90 V 
strike 
sUp 

0.2 l4 77 

https;J/esrthquake.usga,gov/c::fu8lanA'lazflls_2008_sean:hlquery_results.cfm 3/5 
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29.94 San Jacinto;CC +B+SM CA n/a 90 V strike 0.2 14 103 

slip 

09.94 San Jacintq~ CA 4 90 V 
strike 

slip 
0 16 43 

30.43 San Jaclnto:C CA 14 90 V 
strike 

slip 
0 17 47 

32.16 s. San Andreas;BB+NM+SM+NSB CA n/a 90 V 
strike 

slip 
0 14 220 

32.16 s. San Andreas:SM+NSB CA n/a 90 V 
strike 

0 
slip 

13' 13• 

32.16 S. San Andreas:CC+BB+NM+SM+NSB CA n/a 90 V 
strike 

slip 
0 14 279 

32.16 s. San Andreas~ CA 22 90 V 
strike 

slip 
0 13 35 

32.16 S. San Andreas:CH+CC+BB+NM+SM+Nsa CA n/a 90 V 
strike 

slip 
0 14 341 

32.16 S. San Andreas:PK+CH+CC+BB+NM+SM+NSB CA n/a 90 V 
strike 
slip 

0.1 i3 377 

32.16 s. San Andreas:NM+SM+NSB CA n/a 90 V 
strike 

slip 
0 13 l70 

04,39 Burnt Mtn CA 0.6 67 
strike 

0 21 w 16 
slip 

36.21 Q!i.o.Q,..iltl CA 1 65 SW 
strike 

slip 
0 14 29 

37.64 Eureka peak CA 0.6 90 V 
strike 

19 0 15 
slip 

37.65 flsiJ:!me;W CA 2.5 15 NE 
strike 
slip 

0 14 46 

38.31 QJ!nQ,..alU CA 1 50 SW 
strike 
slip 

0 9 24 

39.97 ~Imm CA 3 90 V 
strike 

0 25 16 
slip 

40,25 s. San Andreas;CQ CA 20 90 V 
strike 

slip 
0.6 11 69 

40.62 Helendale-so Lockhan CA 0.15 ,o V 
strike 
slip 

0 13 1:1.4 

41.44 Cucamong!!. CA 5 45 N thrust 0 8 28 

41.60 North Frontal (East). CA 0.5 41 s thrust 0 16 27 

04L84 .La:ru!m CA 0.6 90 V 
strike 

slip 
0 15 95 

42.72 ~). CA l 49 s reverse 0 16 50 

https:l/earthquake.usgs,gov/cfusion/hazfaults_2008_search/query_results.cfm 4/5 
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43.32 San Joa9Yir!..!:illh CA 0.5 23 SW thrust 2 13 27 

44.07 fa!:thguake Valley CA 2 90 V 
strike 

0 19 20 
slip 

Q,10 Lenwood-Lockharr-otd woman srm,ogi CA 0.9 90 V 
strike 

0 13 145 
sUp 

Johnson ValleyJt:19). 90 
strike 

16 48.05 CA 0.6 V 0 35 
slip 

Newport Inglewood Connected alt 1 
strike 

48.10 CA 1.3 89 0 11 208 
slip 

~pott!nglewood Connected alt 2 V 
strike 

208 48.10 CA 1.3 90 0 11 
slip 

48,10 Newport-Jng~(~l CA 1.5 90 V 
strike 

slip 
0 10 66 

74 NW 
strike 

0 15 20 49.85 CA 0.5 
slip 

0 

0 

https://earthquaks.usgs.gov/cli.tslon/hazfaulls_2008_search/query_results.cfm 5/5 
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25914 Columbia St. 
Hemet Area, Riverside County, CA 

CBC (20191 Seismic Parameters 

The CBC 2019 update Is tabulated as follows: 

Project No. RCE-2235-01 
March 21, 2022 

2019 CBC -SEISMIC PARAMETERS 

Site Coordinates 
Latitude I Longitude 
34.7453 I -116.9444 

llllapped Spectral Response Acceleration Ss = 2.22 S1 = 0.901 

Site Coefficients (Class "C") Fa= 1.0 Fv= 1.7 

llllaximum Considered Earthquake (IIIICE) SM9=2.22 SM1 = 1.53 Soectral Response Acceleration 
Design Spectral Response Accelaratlon 

Scs= 1A8 S01 = 1.021 Parameters 

Seismic Design Category E 

Peak Ground Acceleration (PGA) 0.991 

Sits amplification factor at PGA 1.1 

Site modified peak ground 
1.09 acceleration (PGAM) 

• Earthquake.usgs.gov/research/hazmaps/design 
• 2019 California Building Code, California Code of Regulations, Trtle 24, Part 2, Volume 2 of 2, 

Sectlon 1613, Earthquake Loads 

Rodriguez Consulting and Engineering 



25914 Columbia St. 
Hemet Area, Riverside County, CA 

Project No. RCE-2235-01 
March 21, 2022 

Q GENERAL EARTHWORK AND GRADING SPECIFICATIONS 

0 

0 

1.0 GENERAL INTENT 

These specifications present general procedures and requirements for grading and eanhWOlk as shown on the approved grading 
plans. inclUdfng preparaUon of areas to be filled, placement of flit, lnstaUatJons of subdralns, and excavalions. The recommendations 
contained in 1he geatechnical report are a part of the earUtwork and !J'8ding spec:fficalions and shall supeniede lhe provisions 
confaned herafnafter in the case of conflfct. Evaluations perfonned by the consultant during the course of gracing may result In new 
recommendalions which could supersede these specifications or the 1'8<Xlffl1T1811dations of the geotedmTcal report. 

2.0 EARTHWORK OBSERVATIONS AND TESTING 

Prior to Ile commencement of grading, a qualffied geofedlnlcal oonsultant (soils engineer and eng[neering geologist, and their 
repnanlatives} shall be employed for the purpose of ob&eMng earthwork procedures and testJng the !Ills for conformance wl!h the 
reoommendalions of the geofechnk:al report and these specfficattons. It will be necessary !hat the consultant provide adequate 
1Bsting and obseMltlons so 1hat he may determine lhat the work was accomplished as specified. It shaD be the responsiblllly of 1he 
conllactor to assist Ile consullant and keep hfm aw,fsed of work schedules and changes so that he may schedule hls pecsonnet 
accordingly. 

It shall be the sole iesponsft>llity of the contractor to provide adequate equipment and methods to accomplish the work In 
accordanc8 wilh apptlcable grading codes or agency ordinances, these specfficalions and approved grading pans. If, In the opfnlon 
of the consultant. unsallsfactoiy condilions, such as queslfonable soH, poor moJsture conditions, Inadequate compaction, adverse 
weather, etc., are resul!Jng In a quality of wori< less than required In the&e specificalfons, the consultant will be empowered to reject 
the work and recommend that construdion be stopped unffl the wisatisractory conditions are recllfied. 

Maximum dry densily tests used to determine the degree of compaction wBI be pafonned In accordance with the AmeJican Sodely 
OfTesling and Materials, testmefhodASTM 01557-0S. 

3.0 PREPARATION OF AREAS TO BE fllEP 

3..1 CINrmg amt Glubblng 

Al brush, vegeld"on, and debris shall be removed or piled and olherwise disposed of. 

3.2 Pmassl& 

The exlslilg ground which Is determined to be satisfactory for support of fill shall be scarilled to a minimum depth of 6 inches. 
E.xisling ground whldt fs not satisl'ad0ry shall be ovnxcavated as specified in the ~ng section. Scarilicatlon shall continue 
until the soHs are broken down and flee of large clay lumps or clods and until the worldng surface Is reasonably unlbm and tee of 
uneven features which would Inhibit uniform compadlon. 

3.3 Ovgcayation 

Sol, dry, spongy. highly fractured or otherwise unsuitable ground. extending to such depth that surface processing camot 
adequately Improve the condllfon, shall be overexcavated down to firm ground, approved by Iha consultant 

3.4 Malsttn Cpndltlqnlna 

Ollem>lcavatea and processed SOIis Shall be waterec.1, dried-back, bk:ndcd, and/or mixed, ea requited to attain a uniform motet\lro 
content near op!Imum. 

3.6 Recompactign 

Overexcavalfon and processed soils whleh have been propedy mixed and moisue-condmoned shall be recompacted to a mininml 
relative compaclion of 90 percent 

Rodriguez. Consulting and Engineering AppendixE 
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25914 Columbia St 
Hemet Area. Riverside County, CA 

3.6 Sent:hlqq 

Project No. RCE-2235-01 
March 21, 2022 

Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal : vertical), lhe ground shall be stepped or benched. 
The lowest bench shall be a minimum of 15 feet wide, shall be at least 2 feet deep, shal expose firm materials. and shal be 
approved by lhe consultant Ofher benches shall be excavated in firm materials for a minimum width of 4 feet Ground stopfng 
flatter than 5:1 {horizontal: vertical) shall be benched or otherwise overaxcavated when c:onsiderad necessary by the consultant. 

3.1 Aapnml 

Alt areas to receive ffll, lnduding processed areas, removal areas and toe-of.fill benches shall be approved by the consultant prior 
to fll placement. 

4.0 ALL MATERIAL 

4.1 ~ 

Material to be placed as flit shall be free of organic matter and oiler deleteriOUt ~ces. and shall be approved by the 
consultall SOIis of poor gradation, expansfon, or strength characferisl!cs shalt be placecl in areas designated by oonsultant or shall 
be mixed wilh olher soils to seive as saltsfaclory fiD matedat 

4.2 Ovglze 

OVersize materials defined as rock, or other lmKludble ma1erial wllh maxfmum dmenslon greater than 12 rnches. shall not be buried 
or pfaced In fills, unless the locaUon, materials. and disposal melhods are specilically approved by the consultant. Oversfze disposal 
operations shall be such that nesting of oV8181ze material does not ocrur, and such that the ovnze material is canplelely 
surrounded by compacted or densllled fill. OVerslze material shall not be placed wllhln 10 feet vertically of finish grade or within !he 
range of future utllties or underground consfruction, unless speclfically approved by ht consultant 

0 4.3 lmS9!! 

Jf lmporling of 111 medal fs required for grading, the Import material shall meet the requirements of Section 4.1. 

5.0 FILL PLACEMENT and COMPACTION 

5.1 BJJ.JIJ! 

Approved fill malerial shall be placed In areas prepared to receive fiD In ne&r•horizontal layers not exceeding 6 Inches In 
compacted thtckness. The consurtant may approve thicker lifts If testing indicates the grading procedures are such that 
adequate compacllon Is being achfeved wlfh llfts of greater thickness. Each layer shall be sptead evenly and shall be 
thoroughly mixed during spreadfng to attain uniformity of material and mol1ture In each layer. 

6.2 Rlll2{sM 

Fill layers at a moisture content less than opllmum shall be watered and mixed, and wet fil layers shall be aerated by 
scarification or shall be blended with drier material. Moisture conditioning and mixing of fll layers shaU conflnue unffl the fill 
matelial Is at a unlfonn molsb.lra content at or near optimum. 

5.3 Camaactlon olB,R 

Nmr omit layer hflD boon evanl)' aproml, molvti.ire-oonad!oned, and mlxttd, It llh:III ba unilixrnl)f eompactad to not leas than 90 
percent d maximum dry density. ~ equipment shall be adequately med and shall be either spedficalfy designed b son 
compaction or of proven reiability, fD efficlenly achieve lhe specified degree of compaction. 

5.4 RIISJapes 

Q C,ompacting of slopes shall be accompffshed, In addition to normal compacllng procedures, by backrdllng of slopes wilh sheepsfoot 

Rodriguez Consulting and Engineering AppendixE 
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25914 Columbia St 
Hemet Areat Riverside county, CA 

Project No. RCE-2235-01 
March 21, 2022 

rollers at frequent increments of 2 to 3 feet in fill elevation gain1 or by other me1hods producing sallsfactocy results. At the completion 
of grading. the relative compaclion of the slope out to the slope face shal be at least 90 percent 

s.s Compaction Testing 

Fiekf..!esls to chedc the 111 moisture and degree of compaction YAII be pelfonned by the consultant. The locatfon and frequency of 
tests shall be at the consultanrs discretion. In general, the tests win be taken at lnfervals not exceer.ing 2 feet in vertical rise and/or 
1,000 cubic yards of embankment 

6,0 SUBDRAIN INSTALLATION 

Subdraln systems, If l9qlJlred. shalt be installed in approved ground to confcnn to 1he approximate elignment and defalls shown on 
Iha plans or herein. The subdraln location or materials shall not be changed or modified wittloot the approval d the constdtant The 
consultant, however, may recommend and upon approval, direct changes in subdraln Une, grade or material. All subdralns should 
be surveyed for line and grade after installation and suffident lime shall be allowed for lhe surveys. prior fD oommencement of filling 
over the subdratn. 

7.0 EXCAVATION 

Excavations and cut slopes will be examined during grading. If directed by the consuftant further excavation or ovecexcavalion and 
refilling of cut areas shall be pemmned, and/or remed1al grading of cut siopes shall be perf'olmed. 1/'Jhere fill.over-cut slopes are to 
be graded. unless otlerwise approved, the cut portion of the &lope shall be made and approved by the consullant prior to placement 
of materials for construction of the flll porllon of the slope. 

8.0 TRENCH BACKFILLS 

Trench excavalionS for utiDly pipes shalt be bacldiled under engineering supervision. 

0 After the ulllily pipe has been laid, the space under and around the pipe shall be backfilled with dean sand or approved granular soil 
to a depth of at least one foot over the top of the pipe. The sand backfll shall be uniformly jetted into place before the controDed 
backfill ls placed over the sand. 

0 

The onsl1e materials, or other soils approved by the sol engineer, shall be watered and mixed as nec:essary plfor to placement In llfts 
over lhe sand baddill. 

The conlioOed backtl1I shall be compacted to at least 90 percent of lhe maximum dry density as determined by the ASTM 01557-09 
test method. 

Field density lasts and lnspection of the b8cklill procedures shall be made by the soil engineer during backfiJling to see that proper 
moisture a>nfent and uniform oompadlon Is being maintained. The contractor shall provide test holes and exploratny pits as 
requked by the soil engineer to enable sampling and testing. 

Rodriguez Consulting and Engineering AppandlxE 
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LIQUEFACTION ANALYSIS SUMMARY 

Copyright by CivilTech Software 
www.civiltechsoftware.com 

*********••·••**•*********••·············•·*•••*••·••*••···························· 
***********•******* 

Font: Courier New, Regular~ Size 8 is recommended for this report. 
Licensed to, 3/29/2022 6:35:28 PM 

Input File Name: UNTITLED 
Title: PROJECT Name: Ascendant Devel Group 
Subtitle: Proj No. RCE-2235-91 

Surface Elev.=1164 
Hole No.=B-2 
Depth of Hole= 50.08 ft 
Water Table during Earthquake= 200.00 ft 
Water Table during In-Situ Testing• 200.00 ft 
Max. Acceleration• 0.73 g 
Earthquake Magnitude= 7.12 

Input Data: 
Surface Elev.•1164 
Hole No.11118-2 
Depth of Hole=S0.08 ft 
Water Table during Earthquake• 200.00 ft 
water Table during In-Situ Testing• 200.00 ft 
Max. Acceleration=9.73 g 
Earthquake Magnitude=7.12 

1. SPT or BPT Calculation. 
2. Settlement Analysis Method: Ishihara/ Yoshimine 
3. Fines Correction for Liquefaction: Idriss/Seed 
4. Fine Correction for Settlement: During Liquefaction* 
5. Settlement Calculation in: All zones* 
6. Hammer Energy Ratio~ 
7. Borehole Diameter, 
a. Sampling Method, 
9. User request factor of safety (apply to CSR), 

Plot two CSR (TS1•1, ~$2•U$ar) 
19. Use Curve Smoothing: Yes* 
• Recommended Options 

In-situ Test Data: 
Depth SPT gamma Fines 

Ce= 0.89 
Cb= l 

cs ... 1 
User• 1 



0 

0 

ft pcf % 

0.00 48.00 120.00 40.ee 
5.00 40.00 120.00 40.00 
10.ee 5.00 120.00 52.00 ~ 
15.00 s.ee 120.00 52.00 
20.00 18.00 120.80 10.00 
25.00 12.00 120.00 40.00 
30.00 19.00 120.00 10.00 
35.00 11.88 120.00 10.00 
40.00 10.00 120.00 63.00 
45.00 10.00 120.00 40.00 
50.00 3S.00 120.80 10.00 

Output Results: 
Settlement of Saturated Sands-0.00 in. 
Settlement of Unsaturated Sands=ll.77 in. 
Total Settlement of Saturated and Unsaturated Sands=ll.77 in. 
Differential Settlement=S.883 to 7.766 in. 

Depth CRRm CSRfs F.S. s_sat. S_dry s_all 
ft in. in. in. 

0.00 2.28 0.47 5.00 0.00 11.n 11.77 
5.00 2.28 0 .. 47 5.00 0.00 11.76 11 .. 76 
10.00 0.13 0.46 s.ee 0.ee 11.50 11.50 
15.00 0.13 e.46 5.00 0.00 9.13 9.13 
20.00 0.19 0.45 5.00 0.00 7.56 7.56 
25.00 0.18 0.,45 5.00 0.00 6.98 6.98 
30.00 9.17 0.44 5.00 0.00 6.01 6.01 
35.00 0.09 0.42 S.80 0.00 3.43 3.43 
40.00 0.14 0.40 S.00 0.00 1.47 1.47 
45.09 0.13 0.38 5.00 0.00 0.48 0.48 
50.00 0.21 0.36 5.08 0.00 0.00 0.00 

* F.S.<1, Liquefaction Potential Zone 
(F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2) 

Units: Depth~ ft, Stress or Pressure= atm (tsf), Unit Weight= pcf, 
Settlement= in. 

1 atm (atmosphere)= 1 tsf (ton/ft2) 
CRRm Cyclic resistanc• ratio ~rom soils 
CSRsf Cyclic stress ratio induced by a given earthquake (with user 

request factor of safety) 
F.s. Factor of safety against liquefaction, F.S.-CRRm/CSRsf 
s_sat Settlement from saturated sands Q S_dry Settlement from Unsaturated Sands 
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Rodriguez Consulting and Engineering   Appendix G 

Infiltration Test (Percolation Test Procedure) 
 
The percolation test data from I-1 and I-2 was used to estimate infiltration rates using the Porchet Inverse 
Borehole Method, in accordance with Riverside County, Low-impact development BMP design handbook, 
Appendix A-Infiltration Testing, June 2018. 
 
Two 8-inch diameter, 9-feet deep test holes (I-1 and I-2) were drilled at the suggested locations.  The 
soil at the test locations was visually classified as silty sand (USCS “SM”).  To mitigate any possible 
caving or sloughing of the test holes, a 6-inch diameter perforated pipe was placed in the hole.  The 
bottom of the hole was covered with 2 inches of gravel. 
 
The testing was conducted after presoaking.  Two consecutive measurements showed that 6 inches of 
water seeped away in less than 25 minutes for I-1 and I-2.  The tests were therefore run an additional 
one hour with measurements taken at 10 minute intervals for I-1 and I-2. Water level was adjusted to at 
least 20 inches above the bottom of the test hole after each measurement.  The drop that occurred 
during the final reading was used for design rate purposes. 

 
Infiltration Test/Tabulated Test Results 
 

Test No. 
Depth of Test 

(feet) Earth Material 
In-Situ 

Infiltration Rate  
(in/hr) 

I-1 9 Silty Sand (“SM”) 3.07 
I-2 9 Silty Sand (“SM”) 4.10 

 
Based on the test results, the In-situ infiltration rate obtained from the field is greater than 1.6 inches 
per hour. Therefore, infiltration BMPs (Best Management Practices) can be used for those DMAs 
(Drainage Management Areas). 
 
A suitable factor of safety should be applied to the above rate per County guidelines. 
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INFILTRATION TEST DATA 
(Boring Percolation Test Procedure) 

Project: /r!ca+.dJMJ' Qw.J_ · 6w~ Project No.: ()_c, ~,-7/]s f-uJ 
Test Hole No.: _J-1 Date Excavatec:I: ~ 1/t.f/'J/V r,. J 
Depth of Test Hole, DT: gt Diameter: f" uses Soil Classification: .;;;x_,..,_,_ 
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INFILTRATION TEST DATA 
(Boring Percolation Test Procedure} 

tl.,,.a_J- j. t _...,. 
Project: Jf~V----V'-~ '2.,vv......A , , / Project No.: /1.(.J -Ti).' :; 
Test Hole No.: ;;r ~ Date Excavated: J.;/ Jj(l{f: ,_ A 
Depth of Test Hole, DT: q, Diameter: d • uses Soil Classification: (lt--' I 
Presoak:. ____ Tested By: rs{ Date: 3 - .J 1 - Z z.. 

SANDY SOIL CRITERIA TEST 

Initial Final a in 
Trial No. Time 
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Appendix 4:  Historical Site Conditions 
Phase I Environmental Site Assessment or Other Information on Past Site Use 

 

 

 

 

 

 

“SEE ATTACHED INFORMATION”
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Appendix 5:  LID Infeasibility 
LID Technical Infeasibility Analysis 

 

NOT APPLICABLE
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Appendix 6:  BMP Design Details
BMP Sizing, Design Details and other Supporting Documentation 

(See Attached Next Pages) 
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User Inputs

Chamber Model: MC-7200

Outlet Control Structure: /P

Project Name: COLUMBIA

Engineer: Henry Poquiz

Project Location: California

Measurement Type: Imperial

Required Storage Volume: 3364 cubic ft.

Stone Porosity: 40%

Stone Foundation Depth: 9 in.

Stone Above Chambers: 12 in.

Average Cover Over Chambers: 24 in.

Design Constraint Dimensions: (23 ft. x 50 ft.)

Results

System Volume and Bed Size

Installed Storage Volume: 3828.10 cubic ft.

Storage Volume Per Chamber: 175.90 cubic ft.

Number Of Chambers Required: 11

Number Of End Caps Required: 4

Chamber Rows: 2

Maximum Length: 50.79 ft.

Maximum Width: 20.02 ft.

Approx. Bed Size Required: 952.73 square ft.

System Components

Amount Of Stone Required: 161 cubic yards

Volume Of Excavation (Not Including 
Fill): 

239 cubic yards

Total Non-woven Geotextile Required:382 square yards

Woven Geotextile Required (excluding 
Isolator Row):

22 square yards

Woven Geotextile Required (Isolator 
Row):

106 square yards

Total Woven Geotextile Required: 127 square yards

Impervious Liner Required: 0 square yards

EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR 
STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #4 

CHAMBERS SHALL MEET ASTh1 F2418 "STANDARD 
SPECIFICATION FOR POL YPROPELENE (PP) CORRUGATED 

WALL STORMWATER COLLECTION CHAMBERS•. 

PERIMETER STONE 

EXCAVATION WALL 
(CAN BE SLOPED 

OR VERTICAL) 

SITE DESIGN ENGINEER IS RESPONSIBLE FOR ENSURING 
THE REQUIRED BEARING CAPACITY OF SOILS 

GRANULAR WELL-GRADED SOIUAGGREGATE MIXTURES, <35% 
FINES, COMPACT IN 12· (300 mm) MAX LIFTS TO 95% PROCTOR 
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS. 

CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787 
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC 
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS•. 

60" 
(1525mm) 

7J1 
(2.1 m) 
MAX 

' --------r DEPTH OF STONE TO BE DETERMINED l BY SITE DESIGN ENGINEER 9" (230 mm) MIN 

12" (300 mm) TYP 

"MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 30" (750 mm) 



Advanced Drainage Systems, Inc.

IMPORTANT - NOTES FOR THE BIDDING AND INSTALLATION OF MC-7200 CHAMBER SYSTEM
1. STORMTECH MC-7200 CHAMBERS SHALL NOT BE INSTALLED UNTIL THE MANUFACTURER'S REPRESENTATIVE HAS COMPLETED A

PRE-CONSTRUCTION MEETING WITH THE INSTALLERS.

2. STORMTECH MC-7200 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-7200 CONSTRUCTION GUIDE".

3. CHAMBERS ARE NOT TO BE BACKFILLED WITH A DOZER OR EXCAVATOR SITUATED OVER THE CHAMBERS.
STORMTECH RECOMMENDS 3 BACKFILL METHODS:
 STONESHOOTER LOCATED OFF THE CHAMBER BED.
 BACKFILL AS ROWS ARE BUILT USING AN EXCAVATOR ON THE FOUNDATION STONE OR SUBGRADE.
 BACKFILL FROM OUTSIDE THE EXCAVATION USING A LONG BOOM HOE OR EXCAVATOR.

4. THE FOUNDATION STONE SHALL BE LEVELED AND COMPACTED PRIOR TO PLACING CHAMBERS.

5. JOINTS BETWEEN CHAMBERS SHALL BE PROPERLY SEATED PRIOR TO PLACING STONE.

6. MAINTAIN MINIMUM - 9" (230 mm) SPACING BETWEEN THE CHAMBER ROWS.

7. INLET AND OUTLET MANIFOLDS MUST BE INSERTED A MINIMUM OF 12" (300 mm) INTO CHAMBER END CAPS.

8. EMBEDMENT STONE SURROUNDING CHAMBERS MUST BE A CLEAN, CRUSHED, ANGULAR STONE MEETING THE AASHTO M43 DESIGNATION OF #3
OR #4.

9. STONE SHALL BE BROUGHT UP EVENLY AROUND CHAMBERS SO AS NOT TO DISTORT THE CHAMBER SHAPE. STONE DEPTHS SHOULD NEVER
DIFFER BY MORE THAN 12" (300 mm) BETWEEN ADJACENT CHAMBER ROWS.

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

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

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

NOTES FOR CONSTRUCTION EQUIPMENT
1. STORMTECH MC-7200 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-7200 CONSTRUCTION GUIDE".

2. THE USE OF EQUIPMENT OVER MC-7200 CHAMBERS IS LIMITED:
 NO EQUIPMENT IS ALLOWED ON BARE CHAMBERS.
 NO RUBBER TIRED LOADER, DUMP TRUCK, OR EXCAVATORS ARE ALLOWED UNTIL PROPER FILL DEPTHS ARE REACHED IN ACCORDANCE

WITH THE "STORMTECH MC-3500/MC-7200 CONSTRUCTION GUIDE".
 WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT CAN BE FOUND IN THE "STORMTECH MC-7200 CONSTRUCTION GUIDE".

3. FULL 36" (900 mm) OF STABILIZED COVER MATERIALS OVER THE CHAMBERS IS REQUIRED FOR DUMP TRUCK TRAVEL OR DUMPING.

USE OF A DOZER TO PUSH EMBEDMENT STONE BETWEEN THE ROWS OF CHAMBERS MAY CAUSE DAMAGE TO CHAMBERS AND IS NOT AN ACCEPTABLE
BACKFILL METHOD. ANY CHAMBERS DAMAGED BY USING THE "DUMP AND PUSH" METHOD ARE NOT COVERED UNDER THE STORMTECH STANDARD
WARRANTY.

CONTACT STORMTECH AT 1-888-892-2694 WITH ANY QUESTIONS ON INSTALLATION REQUIREMENTS OR WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT.

MC-7200 STORMTECH CHAMBER SPECIFICATIONS
1. CHAMBERS SHALL BE STORMTECH MC-7200.

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

3. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED
WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 60x101.

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

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

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

7. REQUIREMENTS FOR HANDLING AND INSTALLATION:
 TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING

STACKING LUGS.
 TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS

THAN 3”.
 TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT SHALL BE

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

8. ONLY CHAMBERS THAT ARE APPROVED BY THE SITE DESIGN ENGINEER WILL BE ALLOWED. UPON REQUEST BY THE SITE DESIGN
ENGINEER OR OWNER, THE CHAMBER MANUFACTURER SHALL SUBMIT A STRUCTURAL EVALUATION FOR APPROVAL BEFORE
DELIVERING CHAMBERS TO THE PROJECT SITE AS FOLLOWS:
 THE STRUCTURAL EVALUATION SHALL BE SEALED BY A REGISTERED PROFESSIONAL ENGINEER.
 THE STRUCTURAL EVALUATION SHALL DEMONSTRATE THAT THE SAFETY FACTORS ARE GREATER THAN OR EQUAL TO 1.95 FOR

DEAD LOAD AND 1.75 FOR LIVE LOAD, THE MINIMUM REQUIRED BY ASTM F2787 AND BY SECTIONS 3 AND 12.12 OF THE AASHTO
LRFD BRIDGE DESIGN SPECIFICATIONS FOR THERMOPLASTIC PIPE.

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

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

©2022 ADS, INC.
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Chamber System

4640 TRUEMAN BLVD
HILLIARD, OH  43026
1-800-733-7473

DATE: DRAWN: HP

PROJECT #: CHECKED: N/A
THIS DRAWING HAS BEEN PREPARED BASED ON INFORMATION PROVIDED TO ADS UNDER THE DIRECTION OF THE SITE DESIGN ENGINEER OR OTHER PROJECT REPRESENTATIVE. THE SITE DESIGN ENGINEER SHALL REVIEW THIS DRAWING PRIOR TO CONSTRUCTION. IT IS THE ULTIMATE
RESPONSIBILITY OF THE SITE DESIGN ENGINEER TO ENSURE THAT THE PRODUCT(S) DEPICTED AND ALL ASSOCIATED DETAILS MEET ALL APPLICABLE LAWS, REGULATIONS, AND PROJECT REQUIREMENTS.
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F C
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R
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A
C

C
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B
LE FILL M

A
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LS: STO

R
M

TEC
H

 M
C

-7200 C
H

A
M

B
ER
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O

TE:
1.

TH
E LISTED

 AASH
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 D
ESIG

N
ATIO

N
S AR

E FO
R

 G
R

AD
ATIO

N
S O

N
LY. TH

E STO
N

E M
U

ST ALSO
 BE C

LEAN
, C

R
U

SH
ED

, AN
G

U
LAR

. FO
R

 EXAM
PLE, A SPEC
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ATIO

N
 FO

R
 #4 STO

N
E W

O
U

LD
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LEAN
, C

R
U

SH
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, AN
G

U
LAR
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O

. 4 (AASH
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 M
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N
E".
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R
M

TEC
H

 C
O

M
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N
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U
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R
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C

ATIO
N
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H
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D
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O
M

PAC
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G
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O
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LL C
O
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ATO

R
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O
M
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R
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W

H
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ATIO
N
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R
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O
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O
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O
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N
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R
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D
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 D
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N
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 C
O

N
D
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N
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R
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H
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 D
R
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O
U

T C
O

M
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U
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N
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O

N
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R

M
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H
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R
C

O
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N
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U
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O

N
C
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R
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O
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 'C
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R
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G
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N
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R
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 C
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R
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C
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R
AL D
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ER
M

O
PLASTIC

 C
O

R
R

U
G
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R

M
W
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O
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 C
H
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BER
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G
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N
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R
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G
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G
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C
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W
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G
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R
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ILS AN
D
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U

N
D

ATIO
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N
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 C
O

N
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ATIO
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R
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G
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N
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O
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R
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D
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
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H
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S D

U
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, C
H
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R
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C
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G
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
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R
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U

R
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U
R
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STALLATIO

N
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H
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E C
H
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O
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
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R
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C
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STALLATIO
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E AR
C
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O
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F
ASTM

 F2418. AN
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H
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R
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ATIO
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 D
U
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 LAYER
 'D

' STAR
TS FR

O
M

 TH
E

TO
P O

F TH
E 'C
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K PLAN

S FO
R

 PAVEM
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O
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N
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H
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O
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U
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C
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 C
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 D
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E C
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, C
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 C
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, C
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R
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O
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E D
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O
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G
 A FLASH

LIG
H

T AN
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D
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R
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C
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O
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TIO
N

 O
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O
C
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O
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O

C
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R
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O
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R
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O
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O
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O
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R
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 C
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R
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R
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Appendix 7:  Hydromodification
Supporting Detail Relating to Hydrologic Conditions of Concern 

“The project is exempt from Hydromodification”
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Appendix 8:  Source Control
Pollutant Sources/Source Control Checklist 

(See Attached Next Pages) 
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
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P
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 D
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P
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ra
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ra
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
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E
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m
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t C
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
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) C
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m
er
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al
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t c
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re
d,

 b
er
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r d
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 b
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 p
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 c
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 p
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r c
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e d
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 p
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 c
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 c
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
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
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 d
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ra
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 b
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 d
ra

in
s,

 
or

 (2
) f

lo
or

 d
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e 
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w
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 p
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  
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m
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 b
e 
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e 
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 o
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r d
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 b
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  
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 c
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 d
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Table I.1 Permanent and Operational Source Control Measures 

Potential Sources of Runoff 
pollutants 

Permanent Structural Source 
Control BMPs 

Operational Source Control BMPs 

SD-13, On-site Storm drain inlets Mark all inlets with the words “Only 
Rain Down the Storm Drain” or 
similar. Catch Basin Markers may be 
available from the Riverside County 
Flood Control and Water 
Conservation District, call 951.955-
1200 to verify. 

Install shut-off valves and double 
containment container for liquid car 
wash cleaners to contain spills for 
clean-up. Sizes of double 
containment containers shall be 
coordinated with Mechanical 
Engineer’s 

and Architect’s design. 

Maintain and periodically repaint or 
replace inlet markings. 

Provide stormwater pollution 
prevention information to new site 
owners, lessees, or operators. 

Clean catch basins, storm drain 
inlets before the wet season to 
remove sediments and debris 
accumulated during summer.  

Conduct inspections more 
frequently during the wet season for 
problem areas where sediment or 
trash accumulates more often. 
Clean and repair as needed. 

Include the following in lease 
agreements: “Tenants shall not 
allow anyone to discharge anything 
to storm drains or to store or 
deposit materials so as to create a 
potential discharge to storm 
drains.” 

Sd-10, Landscape/Outdoor Pesticide 
Use 

Design landscaping to minimize 
irrigation and runoff, to promote 
surface infiltration where 
appropriate, and to minimize the 
use of fertilizers and pesticides that 
can contribute to stormwater 
pollution. 

Maintain landscaping using 
minimum or no pesticides. 

Provide IPM information to new 
owners, lessees and operators. 

Sc-43, Parking lots and sidewalks Regularly inspect parking lots and 
sidewalks for trash and debris that 
can contribute to stormwater 
pollution. 

Sweep parking lots and sidewalks 
regularly to prevent accumulation of 
litter and debris. Collect debris from 
pressure washing to prevent entry 
into the storm drain system. Collect 
washwater containing any cleaning 
agent or degreaser and discharge to 
the sanitary sewer not to a storm 
drain. 

SD-32, Refuse Areas Trash containers (Dumpster) areas 
shall have drainage from the 
adjoining roof and pavements 
diverted around the areas. 
Dumpsters shall be leak proof and 
have attached workable covers. 

Provide adequate number of 
receptacles, Inspect receptacles 
regularly. Repair or replace leaky 
receptacles. Keep receptacles 
covered. Repair or replace leaky 
receptacles. Keep receptacles 
covered. Prohibit/prevent dumping 
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of liquid or hazardous wastes. Post 
“no hazardous materials” signs. 
Inspect and pick up litter daily and 
clean up spills immediately. Keep 
spill control materials on-site. Keep 
Fact Sheet SC-34, “waste Handling 
and Disposal” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com 

TC – 11, Underground Chamber Regularly inspect Underground 
chambers for trash and debris that 
can contribute to stormwater 
pollution. 

Maintenance is accomplished with the 
Jetvac
process. The Jetvac process utilizes a high
pressure mater nozzle to propel itself down 
the
isolator row while scouring and suspending
sediments mimicking the raking process. As
the nozzle is retrieved, the captured 
pollutants
such as sediments, etc., are flushed back 
into
the manhole for vacuuming.
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Appendix 9:  O&M 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 

(To be submitted during Final WQMP Submittal) 



- 40 - 

Operation and maintenance (O&M) requirements for all Source Control, Site 
Design, and Treatment Control BMPs s 

1. Education for Property Owners, Tenants, and Occupants – Practical
information materials will be provided to every occupants/tenants. These
materials shall include general good housekeeping practices that
contribute to the protection of stormwater quality. Distribution of
information materials shall commence immediately after obtaining final
County inspection. The owners, tenants or occupants will be updated of
new information and training materials annually or as new information or
training materials become available. The owner is responsible for
distributing these information materials.

2. Activity Restrictions – Pesticides to be applied by licensed applicator. Car
maintenance onsite is not allowed. Restrictions information shall be given
immediately after obtaining final County inspection. Restriction information
materials shall be distributed every six months to every tenants and
occupants to prevent pollutant loading onsite runoff.

3. Employee Training/Education – Every manager will be given orientation
and training regarding general and good housekeeping practices at the
start of employment. Existing employees will be required to attend
orientation every four months and/or at the start of the policy. Copies of
the training or orientation attendance will be retained for five years.

4. Sweeping Parking Lots – The parking lots must be swept at least four
times annually (quarterly basis), prior to the storm season and in the late
summer or early fall, to reduce the amount of sediment, garden waste,
and trash entering the storm drain system. Sweeping of parking lots shall
commence immediately after obtaining final County inspection. Inspection
of the parking lots and drive aisles shall be done at least in a monthly
basis and remove trash, debris and immediately as it becomes necessary.

5. Landscape Planning – Landscape planning should couple consideration of
land suitability for urban uses. Landscaping shall correlate to the climate,
soils, related natural resources and existing vegetation of the site, as well
as the type of development. Landscape operation and maintenance shall
commence immediately after obtaining final County inspection. Inspection
and maintenance of landscape areas shall be done at least twice a year.

6. Efficient Irrigation – Irrigation methods should be utilized to minimize
runoff of excess irrigation water across impervious surfaces and into the
stormwater conveyance system. Such method include employing rain-
triggered shutoff devices to eliminate or reduce irrigation during and after
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precipitation. Water conservation devices such as programmable irrigation 
timers and soils sensors will be considered. Provide self inspection at 
least 4 times annually. This measure will commence immediately after 
installation of landscaping and obtaining of  final County inspection. 

7. Trash Storage – Trash containers (Dumpster) areas shall have drainage
from the adjoining roof and pavements diverted around the areas.
Dumpsters shall be leak proof and have attached workable covers.
Maintenance include implementation of trash management and litter
control procedures aimed at reducing pollution of stormwater. Inspection
and regularly scheduled litter patrol, proper disposal of pet litter, emptying
of trash receptacles in common areas shall be done in a weekly basis at
minimum. This measure shall commence immediately after obtaining
building occupancy. Inspection and maintenance of trash storage shall be
done at least twice a year.

8. Underground Chamber – Underground infiltration use the natural filtering 
ability of the soil to remove pollutants in stormwater runoff until it 
gradually infiltrates into the soil and eventually into the water table.. This 
measure starts immediately after completion of construction. Inspection, 
and maintenance of the underground chamber for any accumulation of 
debris, trash, and sediment shall be done at least in a semi-annual 
basis. 

9. Vegetated Swale – Vegetated swales are open, shallow channels with
vegetation covering the side slopes and bottom that collect and slowly
convey runoff flow to downstream discharge points. They are designed to
treat runoff through filtering by the vegetation in the channel, filtering
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through a subsoil matrix, and/or manmade. They trap particulate 
pollutants, promote infiltration, and reduce the flow velocity of stormwater 
runoff. Inspection and maintenance activities shall be done at least in a bi-
weekly basis to include mowing (with grass never cut shorter than the 
design flow depth), weed control, watering during drought conditions, 
reseeding of bare areas, and clearing of debris and blockages. 
Accumulated sediment should be removed manually to avoid 
concentrated flows in the swale. The application of fertilizers and 
pesticides should be minimal. Operation and maintenance shall 
commence immediately after obtaining building occupancy. 

 

▪ The inspection and monitoring, and record keeping requirements for the 
BMP’s mentioned in Section 4.1.1 is the responsibility of the owner. 
 
 Owner: 
Ascendant Development Group 
P.O. Box 2021 
San Jacinto, Ca. 92541 
(951) 833-1283 

 

The responsible party of each BMP and O&M is listed below: 

Owner: 
Ascendant Development Group 
P.O. Box 2021 
San Jacinto, Ca. 92541 
(951) 833-1283 

 

Funding: 

The Permit requires that for all Treatment Control BMPs, a funding source or sources 
for operation and maintenance of each BMP be identified within the WQMP. Project 
proponents must: 

 

▪ Funding source for the operation and maintenance of each BMP within the 
WQMP is listed below: 

▪ Owner: 
▪ Ascendant Development Group 
▪ P.O. Box 2021 
▪ San Jacinto, Ca. 92541 
▪  (951) 833-1283 

 



                                                                                                     
 

Appendix 10:  Educational Materials 
BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information 

 

 

 

 

 

(See Attached Next Pages) 
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Employee Training 

Fa
cil

ity
 

In
fo

rm
at

io
n 

Project Name: Zipline Carwash 

Location: N/E Corner Van Buren Blvd., and Gardner Avenue 

  Design Review/Case No. : C.U.P. Application 

Owner: Karl Kaiser, 2872 Tigertail Drive, Los Alamitos, Ca. 90720 

Date of Completion: ____________ Date of most recent update: _________ 
Conduct an annual Water Quality Management Plan training program for 
employees on topics identified in the WQMP. Record all training sessions below. 
Attach additional pages as necessary. 

 
Date Training Topic 

Employees 
Receiving 

Training 

Employee’s 

Signature 

 
    

    

    

    

    

    

    

 


